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SERWMGRAR; L AT FT 5 1 TR Bt W
BT AT, TR TR FFRRSEENS
I8 i B 5L 2% (8] B9 AR B R 5 AR AR B 28 Tk Ay Bk
BT # R AR E XA RiE; &R
AT T Tk Bk R R B R 3 R %,
WRHEFIR, g, fHET LR ENEN
TACHE

RAGZET T ik W oo 4 fe s = A A

EANTABAEES.RE, BT IEE LK ELARA
A E R S HE . B LR A A A
B, M&MBHTLRERSFEAMPEER, 5
k, AN-GRE-MEBRZK. 5SGHAMB ., WEK
PR X%, AGTHE, BFFESFRE T ZW
W, AFZTUERRGER, AWHE. KEEMK
ARG, B AT HAER L, RE AT HE,
RE B T ] A AL A A B AT 4

“ET T LA Mg s E” T2 R Ak
FRORXAREFAMNZNER /R HH
B (7). #H (6) . i (6) MEKAF (6),
BHBBMAHEMN=ZWER /KX HEE (38) |
BEW (28) fskE (23.75) , k121, EAX
ETopl0ER/ R &, v E smltfosm 6k S,
HHE 121, %R0 XK & HE A 7 = L 2 7
4 ABB Corp Res (4) . Beijing Univ Posts & Tele-
commun (3) . Tsinghua Univ (3 ) #7 Univ Padua
(3), BHBIIREAN = WA 25 A Asea
Brown Boveri Corp Res (34 ) | Cisco Syst (34) #n
Ctr Commun Syst Res (34) , W%k 122, £ X X
& Top 10 #L.#49 # ABB Corp Res. Beijing Univ Posts
& Telecommun 77 Tsinghua Univ & & £ & %, L
122, mIBOHXAXEFENZNER/

&1.21 “BEFTUMEBRRAEESIE" TERARMEFROEXNEEZ~HER /KX
FS Ex /X AN 3 1B3ZLE el W IR WS ISR LA RIS R
1 China 7 33.33% 97 21.09% 13.86
2 Germany 6 28.57% 228 49.57% 38.00
3 Sweden 6 28.57% 106 23.04% 17.67
4 Italy 6 28.57% 76 16.52% 12.67
5 USA 5 23.81% 70 15.22% 14.00
6 Switzerland 4 19.05% 68 14.78% 17.00
7 France 4 19.05% 95 20.65% 23.75
8 Canada 3 14.29% 66 14.35% 22.00
9 Brazil 2 9.52% 56 12.17% 28.00
10 South Korea 2 9.52% 22 4.78% 11.00
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®1.22 “BEFTIMEBEMIEEHIE" TEARMEFRIEXNEE LG
Fs A e E el WEIBR  #WEBUREEH] RIFH5 SR

1 ABB Corp Res 4 19.05% 39 8.48% 9.75

2 Beijing Univ Posts & Telecommun 3 14.29% 49 10.65% 16.33

3 Tsinghua Univ 3 14.29% 49 10.65% 16.33

4 Univ Padua 3 14.29% 43 9.35% 14.33

5 City Univ Hong Kong 2 9.52% 39 8.48% 19.50

6 KTH 2 9.52% 44 9.57% 22.00

7 Royal Inst Technol 2 9.52% 14 3.04% 7.00

8 Asea Brown Boveri Corp Res 1 4.76% 34 7.39% 34.00

9 Cisco Syst 1 4.76% 34 7.39% 34.00

10 Ctr Commun Syst Res 1 4.76% 34 7.39% 34.00

- "’5"' . City Ui Herg Karg
. B _ ,} B
A ® | ®
‘ 7 f .’,.--".- . . Fearvn 1mwk oy ; 8 g it Techecd
ﬂIh.. Canads .-z - . _"'. Anea eear [boven
By Lirew Poaty & Lop Mes
.B--.-ﬂ e e J I' 'l'.-'laa Gzl
Sy Kot AR o e G Comemen Sywt Flea

E1.21 “EFTIYMEKNNOSEEEE" TRAREE E1.22 “BEFTIMEKNNOSEEEE" TRARGE
ZER / XKENESIEMLE ZHWIEIRI G ERES

Kail A E (71) « BAF (61) fmEE (52),
Wk 123, 5 Z 8 Xy £ E 7= B AL 2 7 4
ABB Corp Res (12) . Natl Res Council Italy (11 )
Univ Fed Santa Catarina ( 7) #1 Univ Padua (7) ,
W&k 1.24,

SRR
%ﬁ@%&xﬁ?ﬁﬂ%?ﬁ%ﬁ #
A, ERETE. Z&%, ﬁﬂ% ERBAEAT
FREAEAELTRRR, - FEAIMHRT
a&ﬁﬁ%ﬁ%%&&i%%ﬁ% WPt B,
SR KEF R AT R A 2 BB B
MARA Bl R ARG A FR, RSEMEX

1.2.2 S
B

R G 5 R /T ANER, ARt R N
AR A BB AT TR R B AR M T R
HHERER, BSERRABSERRERERA
AN F A AR, A BB R/ 2T 8 KM B9 7]
WCELE R IER, Hetk A ERRMEMESX,

MTERETE. ZodMEXFHETHELA
ER®EH, A ERBEBEIN T —RELEE
e R,

REBSEHMAR RFWHEERS, %i%@
Aubm YA EE LN EENRR, BEE
%m@&%@x,%mﬁﬁ$%ﬁT%%%%%%
$ A F i R A T W IR T A DA

SMEHIA; ETATERMANEERA S EF

11
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#1.2.3 “BEFTIWYEBRNSEHE" TRARIETIES R OEXNEEF~LHER / X

FsS ER /X 5 13 EY B85 %2/ Cie SEL A FIT5ES |15
1 China 71 18.88% 2017.8
2 Italy 61 16.22% 2017.6
3 USA 52 13.83% 2018.0
4 Germany 47 12.50% 2017.7
5 Sweden 27 7.18% 2017.7
6 UK 22 5.85% 2017.9
7 Brazil 22 5.85% 2017.9
8 South Korea 20 5.32% 2017.7
9 Spain 20 5.32% 2017.8
10 France 19 5.05% 2017.6

x1.24 “BEFTUMBNMSEFIE" TREARIEFIES ZIEXRESE~HE

FsS A b5 1% iE 3 E &5 18 3L eS|
1 ABB Corp Res 12 15.79% 2017.7
2 Natl Res Council Italy 11 14.47% 2017.4
3 Univ Fed Santa Catarina 7 9.21% 2017.9
4 Univ Padua 7 9.21% 2017.3
5 KTH Royal Inst Technol 6 7.89% 2017.8
6 Beijing Univ Posts & Telecommun 6 7.89% 2017.8
7 Berlin Sch Econ & Law 6 7.89% 2017.3
8 Old Dominion Univ 6 7.89% 2018.2
9 National Institute of Standards and 5 6.58% 2017.6

Technology
10 Univ Texas Dallas 5 6.58% 2018.4

] H R BOR M A AS R AR R T
RBEH|T mR#E, AHFERREER T
FHIF R, $ 2Rk (% 2 T A5 o ot By 77 b f6 R R o
=Bk EE W KB 5 M B I SRR, L
XIFEERG FEERABCHRRIL K%,
MRER, ST ZHRRLRFERRENRE
KRB ETZ, —EL, SxEHET 22N
BERRENIREAT W, AI—MRTAELF
wE R E A ERENE S A, LTRT4A
ZFa B A ENARN KK (510 F) , HEMAHLE
Wy Bt S R E K BBk B A BAE AT AR

B A BN TR By B R A R A
b R RALIE . ARHE R E LR AR
EAwmE—ERE LB AgeeER, B
RETEHSRBAMHNALE - FAEREREE
(11430 Whikg ) #I kbt B 5, ¥22Zdfh

% BT AR E AR, BT A AR
BRR RS, HAEALE - EARRNTLE

WG S R EARE R 2B AARARUE b
FABF PRI T, KR FE TRAAE W K E
BANEFAE, BREREMET, KA RIEF
BE, RREXREMBER, IREILETEH
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ERENEE,

‘B EASEE N TR RAE PGB X
REEHEMZWER/ HE 25 HEE (20) |
kX R (5) . 26 (2) g FHl (2), &
KU AAFEN=ZNER /X I FEXRLT
(39.20) . B (30.35) fmxE (28), W& 1.2.5,
ERXXER/ RS, WEMG TGRS,
WA 123, %R0 X &R X EHAE R = Wil 2 5l
7 Inst Chem Technol (17) . Univ Ljubljana (5)
#1 Jozef Stefan Inst (3) , & ¥ # 51 Sk HEA 71 =
e HLAG 4 ] A Jozef Stefan Int Postgrad Sch( 55.50 ) |
Jozef Stefan Inst (49.67 ) #1 Univ Ljubljana ( 39.20 ) ,
W% 1.2.6, & & X HL# # Univ Ljubljana, Jozef
Stefan Inst 7 Jozef Stefan Int Postgrad Sch [8] & 1E %
%, LA 1.24,

HH RO XRAXEHFEMNZWER /KL

AlAdE (113) B (100) . HkET (30)
fEAF (30), Lk 127, ®5 %0 XHE
Z = W H.49 4% 4 Inst Chem Technol (50 ) . Univ
Ljubljana (16 ) . Chinese Acad Sci (13) £# Univ
Malaya (13) , W% 1.2.8.

1.2.3 BAE P RE AR

P BT 48 7 S A A ] R R AR R T
Navier-Stokes 77 12 iy 2 8 {7 7 AT L #F %,
HTHZEARANRKER R, RIFEAETX
98 B B A WL 0k F1 Fokker-Planck 7 2 #9 7 3%,
BREAAER LR T E4 @ EHRENFEE 4L
T, BHFEEETFROEL, AN EENRL
G LB M EAT A R B SR 0, SFRE T R AN
RN A A, ERZ A 1000 CH &
An v v it A ot R R FEAT B A AR, e DAEAR

#*1.2.5 “SHEESERDL" TREARMETROEXNEEHER /X

FS Ex /X 2B 3L 1e3ZLE ) WEIUR WS BUREL ) RIS ISR
1 India 20 76.92% 607 73.31% 30.35
2 Slovenia 5 19.23% 196 23.67% 39.20
3 USA 2 7.69% 56 6.76% 28.00
4 Hungary 2 7.69% 48 5.80% 24.00
5 China 1 3.85% 25 3.02% 25.00
*1.26 “SREESESRM TREARIEPZOISNEE~EHTINE
FsS A I EY ppvaall WEBUR  HHSIBORELE] RIS IR
1 Inst Chem Technol 17 65.38% 528 63.77% 31.06
2 Univ Ljubljana 5 19.23% 196 23.67% 39.20
3 Jozef Stefan Inst 3 11.54% 149 18.00% 49.67
4 Jozef Stefan Int Postgrad Sch 2 7.69% 111 13.41% 55.50
5 Univ West Hungary 2 7.69% 48 5.80% 24.00
6 Malaviya Natl Inst Technol 2 7.69% 39 4.71% 19.50
7 Ecol Engn Inst Ltd 1 3.85% 29 3.50% 29.00
8 FJP CCN Domzale Kamnik Doo 1 3.85% 29 3.50% 29.00
9 Clarkson Univ 1 3.85% 31 3.74% 31.00
10 Ecosphere Energy Serv LLC 1 3.85% 31 3.74% 31.00
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Lt AT A RO R, R ET R

B0, 162N NI e RN tREagE
fRAE KA, SAERRRARH R FATA
WM TREER,
LS
@
o o

B 1.2.3 “SEEESESRM TEMRIAEEER /X
B E1ERZE

Lires Woad Humgary
Jogwd Gawlan bni Poagrad Soh
%

)

Joue! Driedan e "1 |

.J-rﬂl._.bu':./

el Chaass, TintPul

ﬁﬁ%ﬁ?ﬁ%ﬁ%\ﬁi%ﬁkkﬁéwm
EETEG 6 UL, #HEERIUNR

A
S
[ F%

el
%_\a
ook

Ar
cEP

B, AT ERM, MAEEA
iﬁr%? G s Mg, ZAMHE, Eib ERE
A #k T Navier-Stokes 77 12 0y 8 7 2 7 % 347
B AT FE RAT B RT3 5 Am AR 4 B A 5w
R HEARESR, B EEEA RIS,
EREHAERMEFESE ., ENREHERAES T
FHAEA, CETRARSE AR, £ 5 TFHL
REEH . BOLEENR, YVITERBPHERLET &
HBEAT U PR £ 2 M7 R A

HuEm A MENX KR, JmEE K
TGk 256, AREBENA D MH, —HALLK

hialwwrya Mafi inel Technod

B Ecod Evgn Inal Lid
]

. FJIR QCH Domesle Mammic Do

.'Elr'i.b:r\- v

Ecmshesr Daerpy Sars LLL

1.2.4 “SEESERL TEARNEEZEIEINSIEMLE
®1.2.7 “SEEESEREN TREARINEPES BOEXNEEFEER /K
FS ExR /#X IS I iE 3 b5 %/ Cie SEL A eS|
1 China 113 27.49% 2017.0
2 India 100 24.33% 2016.7
3 Malaysia 30 7.30% 2016.7
4 Italy 30 7.30% 2016.6
5 Iran 29 7.06% 2016.9
6 Slovenia 22 5.35% 2016.2
7 USA 19 4.62% 2017.1
8 South Korea 19 4.62% 2016.6
9 Spain 18 4.38% 2016.4
10 Poland 16 3.89% 2017.6
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*1.2.8 “SRESEREL” TREARINEPIES B OeXEE~EHE

FsS AL HES OIS E BB ie L) eS|
1 Inst Chem Technol 50 33.56% 2016.5
2 Univ Ljubljana 16 10.74% 2016.1
3 Chinese Acad Sci 13 8.72% 2017.4
4 Univ Malaya 13 8.72% 2016.5
5 Jozef Stefan Inst 10 6.71% 2015.7
6 Univ Chinese Acad Sci 9 6.04% 2017.1
7 Natl Res Council of Italy 8 5.37% 2017.6
8 Harbin Inst Technol 8 5.37% 2016.6
9 Natl Inst Technol 8 5.37% 2017.3
10 Korea Adv Inst Sci & Technol 7 4.70% 2016.3

EENTAEE, VAT E—MKE30000m LT,
BTHEESENRABNTE, ERTUHELT
Navier-Stokes 77 12 89 £ 8 {7 & 77 ik #EATH B 207
) DAAE 3 AT B R G AR A HATRE, £ R
KEH & TRIEF T EHATIRR,

AR KBS W el F R, kR
et fnr E R ML, AT KW A REE R
DAk dk 2.5 DL b, W E A E 3 1400 C ULk,
FAERTAFHTHRN, "ARBRELEN, FE
F| F #£ T Fokker-Planck 77 42 #y 77 & #E AT 16 04 o
AMBEEEAREF TZEX THRAT T, BF
ERE AR EE . EAREF A RHRE ML
RENSRE T FHATRGTE, A RITHR
KR WA A AR R R S AT, #— PR
B R AEE,

“EEER TR ERRT R TR
BHEEOBRXAREHFREN=ZNER /K57 N
PE (34) , FE (10) . FEE (3) A EFE
(3), BHAMIARFENZHE K/ XA 7
(29.50) A AL (20 ) A F E(19.15), W&k 1.2.9,
ERXE Toplo BE /XA, fE, #HEMTE
EERAERS, LE125 BO®BXAXEH
A BT = B9 L4 4 B # Natl Univ Def Technol (29) |

Babol Noshirvani Univ Technol (5) ## Islamic Azad
Univ (5) , & 38051 51K H A o = LAl 2 5l
Babol Univ Technol( 40 ) Islamic Azad Univ ( 35.80)
#n Isfahan Univ Technol (35.50) , W % 1.2.10,
& & & Top 10 HL.#4 # Islamic Azad Univ #2 Babol
Noshirvani Univ Technol |8 &% %, W& 1.2.6,
MBS LR XEHAER 3 WE R/ K57 N
HE(174)  F 8 (36) fuil & (22), L&k 1.2.11,
7 51 A% 0 1R SCHY £ B P H AL 5] A Natl Univ Def
Technol (89 ) . Harbin Inst Technol (27) . Khazar
Univ (15) , L& 1.2.12,

2 IREFKRAEE

2.1 Top10 TREALHIBEERESH

WAk 5 15 # T2 4% 19 Top 10 T IF & 7 i
WEHMIE, A5 ETE, MEFMAFER
K.EBREERA. I RBRRETRZEER,
RBEHMIREFHATE (LK 211) ., H¥,
‘L E AR ATRBHA R BBMA
B LIRS HERHA” “HREAESHE
WE” “HFAFREAME RN AR Bt
AR “RATREBEBHEEBMNFRES N R
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®1.29 “BEERPIOHEFRHAR" TEARIEPROMEXNEEFHER / XK
FsS E%R / X B3 1B3ZEE e WK WS SR ELA) RIIWE SR
1 China 34 70.83% 651 66.23% 19.15
2 Iran 10 20.83% 295 30.01% 29.50
3 UK 3 6.25% 30 3.05% 10.00
4 Azerbaijan 3 6.25% 29 2.95% 9.67
5 India 1 2.08% 15 1.53% 15.00
6 Japan 1 2.08% 7 0.71% 7.00
7 Australia 1 2.08% 20 2.03% 20.00
8 Pakistan 1 2.08% 8 0.81% 8.00
9 USA 1 2.08% 10 1.02% 10.00
10 Russia 1 2.08% 7 0.71% 7.00
& 1.2.10 “BEERRFOREERAR TEARIEFROEXNEE=HIIE
Fs g AN e G 3 4T WEBUR SRS RIE5 ISR
1 Natl Univ Def Technol 29 60.42% 601 61.14% 20.72
2 Babol Noshirvani Univ Technol 5 10.42% 170 17.29% 34.00
3 Islamic Azad Univ 5 10.42% 179 18.21% 35.80
4 Khazar Univ 3 6.25% 29 2.95% 9.67
5 Babol Univ Technol 2 4.17% 80 8.14% 40.00
6 Isfahan Univ Technol 2 4.17% 71 7.22% 35.50
7 Nanjing Univ Aeronaut & Astronaut 2 4.17% 21 2.14% 10.50
8 Chinese Aerodynam Res & Dev Ctr 2 4.17% 13 1.32% 6.50
9 Amirkabir Univ Technol 2 4.17% 15 1.53% 7.50
10 Indian Inst Space Sci & Technol 1 2.08% 15 1.53% 15.00
I~ GHRMEN, “ETREFIWANFRREL A
e T " B A IDAHHBEAT HAEABRE
R MR G RA” “RABEANARGR” ZH X
. Heo bR AU BT 5 R 2013—2018 4 3E 4
P MOEAATFENLE 212, “ETEELIHA
@ MERXELRLE" “HHEALRHWEER SR
f 9. A7 REERERATEHAEREZNT H.
ﬂ' B (1) 3% 2 I B 48 7 o 64T B R 40
125 “BEERROABRAR TRARAE GAZABAF R A BRGERLAET A
BER/ WREOA RS 2 [ (FEH T 20~100 km ) . A3 Bt
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1.2.6 “BEERPIOREEZHAR" TERARIEEEITWIENSIEME

®1.211 “BEERPIOREEZAR" TRAREFIES R OIEXNEE~HESR / X

FS ER /X &5 1#e 3 &5 [#Z e SEL A FI5E5 |15
1 China 174 62.37% 2017.1
2 Iran 36 12.90% 2017.0
3 India 22 7.89% 2017.3
4 Azerbaijan 15 5.38% 2018.0
5 UK 9 3.23% 2017.4
6 France 7 2.51% 2018.0
7 Russia 4 1.43% 2017.3
8 USA 4 1.43% 2017.8
9 Sweden 3 1.08% 2017.7
10 Australia 3 1.08% 2017.7

*1.2.12 “BEERTFARERRAR TRRARETIES [ OIE XA EE~HE

FsS g EIE AN & G YW a4 S5 kas
1 Natl Univ Def Technol 89 39.73% 2016.6
2 Harbin Inst Technol 27 12.05% 2017.5
3 Khazar Univ 15 6.70% 2018.0
4 Babol Noshirvani Univ Technol 14 6.25% 2016.7
5 Beihang Univ 13 5.80% 2017.5
6 Nanjing Univ Aeronaut & Astronaut 13 5.80% 2017.8
7 Islamic Azad Univ 12 5.36% 2016.8
8 Northwestern Polytech Univ 11 4.91% 2017.9
9 Isfahan Univ Technol 11 4.91% 2017.0

10 Babol Univ Technol 10 4.46% 2017.3
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5U by —ReE T ATH, EAKEAE, BRI,
RGN A4, A E KRN RS TE E
Pl =B s EE VTEFANEEECHERE
AERERMAATE . KPREGEZE I, AR
NPUELERAZRKABANAERAT W, MERE
AR SR AR H ORI . AT E R
EEZERML, RAFAELAS TR, GE~
R, WATHR /AR SRS
BEE., SRkt kbE s S EH
o ERBRBRAY, HHBAREAREWAEA,
BB T R AU #56, DA ke o 2 |

P =

F2.1.1 HMUE Top 10 TIEF ARG

BRFIAXT AT EHER I EHL AR ZN
B, FEBIEGEIRTHRRAR, #E
AR Za R HETAe 5 RRAML, B
THERARSETHARZRAGRATAZ W EAMN
BHRE Rk R4, S R A E B AT AT 5 B9 RO
TR E KA e TR e X%, FEREATN
EIMAL, EHMRAR, TRBHRADER . 4
WREN, REEHFHTL2EREERERT
(2) ATREFIWANEERELR A
AMEREFRRGER P ZEAWRER R, H
ARG LR, T DUER T AR R R

Fs TEFRRLE NHE S5|RE IS IE IR EFE
1 I 27 2 6] 8 A8 F 2 KAT BB R A 217 338 1.56 2015.8
2 HTREFIWANERXELRSA 603 1214 2.01 2017.3
3 4 3D 37 F H 2 A 195 363 1.86 2016.7
4 CE SRR E Y & LIN ST E X &N 765 2878 3.76 2015.4
5 1 T A 25 B i A5 A R 5 AR A 348 1745 5.01 2016.8
6 WAL R G BN E 147 214 1.46 2015.6
7 RANETANE G 121 523 4.32 2016.8
8 A AR AR L 1464 1918 131 2015.5
9 A A ) RS 141 176 1.25 2015.7
10 CATE B AR AR AL B A 242 348 1.44 2015.9

x2.1.2 WA Top 10 TRARRIEERFZOEFLTFE

Fs TIREFERNG 20135 20145 20155 201645 2017%F 20184
1 I T 2 J6] o A R RAT B R A 25 42 25 43 33 49
2 HTREFIAWANEBEXR LR A 16 14 23 48 130 372
3 £ 4 3D T B A 3 6 29 41 55 61
4 B ROR AR R LI S H R 123 160 112 148 112 110
5 T 1 T A2 By A5 B G R A 8 15 33 57 112 123
6 KRR E S ERE 28 26 15 20 21 37
7 BN T AR & 4 7 11 11 43 45
8 AL B A AR R 253 257 216 208 263 267
9 A, A e R R 21 24 16 21 39 20
10 KATH WA BRI R G B A 26 40 32 34 53 57
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WER, AMMREFRAREFIFATEREA,
HREAZESMANMBENT - REELLRA,
BB AR IR A . XF. B, FHL X
HoENESHMN/ EUR, B EEF. FH.
KEEFLMER, TAEMER. EMERNKE,
REREFINAEF VL. BHERNEG 2%, L&
BEFTRBAET BFWRR, TmAL ATy
KEAR, EETREFINAVNERRLRAAHH
V% R E W3R R AR, B P R A
ML BRI RRE . AR, BEERS
Wk, ZHAFR IREREARBXR, RE¥
AFFEN%HF R (BH R % GPU, £4 5 % GPU
), URISGRBFHAERES, ERENA
MR ERGH, KEFIRE T AHENE,
[B] B o, 2 3 B R R

(3) 44 3D 3T 5 |3 A

MAERFRBFRANRELR, &a484
WREG R ERAARTEROIE T 7, FER
AGEWEF#AEEERLE XWREGGEA
MARKFE M, AT HABEAE X EKA 3D T
HEA, HEENEKNEMESFTE, Flrls
aRAR, XEEPEFHAK R, T (Science)
EHWME, £EFRXARR Y —RELF EZREH
BRI — AR K 3D 37 B T Ak By AR AL
CERGAKME, REEMAERE N ELEM, &
BHEH A AR L EREAR, TR ER
AR, XL T FE BOR B R AR B At b
R E R AR RS, LEF| R R AT
BBk AT flE, A ¥ —HRRKARN
woE, AMEHRFEBWELGR Y, BATENE
EEIA IR, R A LG A, BiTA
WK R, HMEFMEFEMAR LK
Kt EHL, A2 LI ARG 4 BRI R AR &
ERWAHMEEE N, K7 EE9 R
THAFm: OFLLEMBEETNFE: EAMEA

BB ETWHR, Bl AR, Brass
WA MR, EAENARNE RN D ¥
XHABHEAMEEENARAL LR, HTHE
RIDITHAL G AGRE EHALNmbEE, T4
EIMARE T E Gy EE QK 4 45 24
AR AT G E T KR
YUeh R by A, HE e HE R Roe 1 R R A
B 2k AL R K R R R 4 K T ek B S Ak, M
R E] )R =R R K M E AL
TR A 3t R 4 R FEAT I A5 Fn o A B IR T A B AR
AT L Z T EE | MAEME AT
6 W0 R R A, A 4 K AT 6k 3D
TWARMAEE m; Qe as. KL
ARy B B Y 5 B AALIE, A TAL
P AE A A, ARG R Y A B EOILE,
REAL M B EBHES, KRENEHN
HEEREGBEHEMN; @EPVMREEE: AN
BEEFHELRMORER, RERKEFRR, AE
A AR IS EEENBEREEHE
EHEARE, KAAigetk, THRFHENSEE
FEEEEEDVRAN, BEILBEE G EFHKE
KEDWNBALZHM EHBEEHET X, HE
HREGNBARGE-—FHNEHSEEREL. T
FE . RSN RAESERRE,

(4) BEIRARB KA E HERA

WA R A I, LERRELRAN, B
MR RIS HEN TR ER, WA “TLER
WK, —HAETREFLEIIE, HEAF
WA, ARAMAFBRAIINNET M, Hik
TSR ERRGTFLABEEFERAAUTUAF
w: O Fevikit 56, @ KEZLR. &
N MEEREREXE MR BRT R
FA R AR SE; Qe eIkt G
#, BERATRASRRE, Koo BEKTHES
BARAT, BONERRRA, RFHERE ., 2
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BUHERRE, BRERBYERKAE; ORI
MREEHEAR, €HEAHER (LDM) | &R
K (LPP) | M &K futhkik B4 (PERM) |
A E ot (LDI) A% &t 4 7 od AL 9% (MP-LDI)
%; @WhERITSHE, FERAEEEL R EMTEE
HE OF R A A G — R, AR e
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S~2 MmE e, MREMFR, EHBERAR
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*221 “IRETEOSBEER VISRIERRSR TREARMEFZOEFNEZ~HER /K

FsS ER /X RNHE RNIFELLH) W55 ek (41 NS SLE Y
1 China 100 46.08% 153 45.27% 1.53
2 USA 51 23.50% 175 51.78% 3.43
3 Russia 40 18.43% 8 2.37% 0.20
4 South Korea 6 2.76% 1 0.30% 0.17
5 Canada 4 1.84% 11 3.25% 2.75
6 India 4 1.84% 0 0.00% 0.00
7 France 3 1.38% 2 0.59% 0.67
8 Germany 3 1.38% 1 0.30% 0.33
9 Brazil 2 0.92% 1 0.30% 0.50
10 Japan 2 0.92% 1 0.30% 0.50

*222 ‘InATESEER CISERRR TERARRETZOEFNEZ~HIE

Fs LE) RITE RITELLH R k=4l FAIWE1EL
1 UNUA 15 6.91% 40 11.83% 2.67
2 UYXI 8 3.69% 16 4.73% 2.00
3 BOEI 7 3.23% 20 5.92% 2.86
4 UNBA 5 2.30% 7 2.07% 1.40
5 UNDT 5 2.30% 6 1.78% 1.20
6 BEIT 5 2.30% 2 0.59% 0.40
7 ADCF 4 1.84% 13 3.85% 3.25
8 CAMH 4 1.84% 8 2.37% 2.00
9 UNAC 4 1.84% 5 1.48% 1.25
10 CAER 4 1.84% 3 0.89% 0.75

JE: UNUA %7~ Nanjing Aeronautics & Astronautics Univ; UYXI %7~ Xiamen Univ; BOEI %7~ Boeing Co.; UNBA %7~
Beihang Univ; UNDT % 7~ National Defence Univ of PLA; BEIT % 7 Beijing Inst Technology; ADCF % 7~ Advanced Ceramic
Fibers LLC; CAMH #% 7~ Chinese Acad Sci Inst Mechanics; UNAC % 7= United Technologies Corp.; CAER % 7~ China Acad
Space Technology .
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222 ETREFIMANEHZERS

AN R B R RBBROIF LI IM TR A L XF
EH. FH.ORE. EWESHEN B OK,
Wi, EF. F%. XESFER, LAEmER.
EmEAWNKE, HFEK, APERRELRREH
BATEZANAER, nF R FMARNEFTRATA,
AHEHA U EN., BRERA, BARFERETRE
HERAEA, EUAL, ERNEAXTRET
EFBW TR ELHA, FHER. REEHME
EHEREEFEMETRINFA, 4 HIETER
AT EFEFRIEA, 437 &, Wb, =&
Bk, ZERANKGBDRERA, #H4FEF
A0AT B0 AR A £ T K B AT B K 9 AN R I BOR
E, AW, AMNERARKAFER S M, wi
TR FHRANEME, ZHEE, ETEHGENS
BARR G An g BB R K, 4t E KSR A
WHAMK., WA EGEFHA, FEARXSME
FERAEREMEE,

REFINHEFERFELR. BER G 0%,
WREEF. BRIBTAE. ZHEEFE  EFT R
HHEMDAUEMBEAETAHARET EFHRE,
BRI RE. BERNERRANEMR, REALE
HAHAXBEARABRBETRAN:S, RnxERT EH

M

MHRBEA, B, ZETREFINANEERL
RARAANE R LA G, B b2H
EhR, BE, ETREFIWANEEXEL RS
W H Y S BB R R, iR A ok AR
BRI R E ., X WE X, BREESY
R, ZHIF, WEMEEREARBXR, REF
NEFNHEF R (BH K% GPU, £+ &% GPU
) URNGHERFHREEEE, RRNFR
KA ATRG YR, AARNAREFTHE
A, FRFOREFIER, A EGHHRIE
FAEE, RALILNEEYS LHLER L,
BN —FEE DN FI R, R XF
B A & F 5.
“ETREFIWANERRLALZ” TAF
AABEFZCEFATEFEMN=ZMHNER /KX
anl hEE (231) . FE (225) feslE (57) ,
BABIAAHFEMN AN ER /X 25 A e
2K (49) . #E (431) fnin F (245), L
)223. N ETop 10 EHZE/H X &, £ EFfnep [F |
mEXAERS, LE223, BOEFAFEH
AT = A ey LA 4B 4 IBMC (28) . YLIT (13)
F1SMSU (10) , Nk 224, NERIHAKES,
A EEFHHMEERTFLESE, LE 224,

*223 “EFREFINANEEZRERR” TEFARAMEFZOEFNEEZ~HER /K

Fs Ezx/ X RITE RITELLH kS ELE (=40 WS 1EL
1 USA 231 38.31% 995 81.96% 431
2 China 225 37.31% 91 7.50% 0.40
3 South Korea 57 9.45% 19 1.57% 0.33
4 Japan 26 431% 7 0.58% 0.27
5 India 20 3.32% 49 4.04% 2.45
6 Canada 10 1.66% 49 4.04% 4.90
7 Germany 5 0.83% 0 0.00% 0.00
8 Israel 4 0.66% 3 0.25% 0.75
9 Ireland 4 0.66% 0 0.00% 0.00
10 Australia 3 0.50% 0 0.00% 0.00
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KENFHE “ETFREEFINANERERELLAR
TR RHEM R S EF A 255, H4% =,
NFFE %t K EHLE A YLIT,

2.2.3 44 3D FTENHIER A
EWALWFEERARAIRMS . 2B, M
B AR R R, ERAN TR FERE LI
Bl &R EHASWH R, EHARFEZUT M
TR TAE.
(1) FT o880y & AR 2 A 0 4 i
EARERGREREKBERNER L, XK
T/ XFERENETRESAEAKITENY

S5 i it b, RBIA B LS A A
AFHE N E NPT ES, mEH. B,
e EMELRNREN T EL R, FEAREHR
TMERAL SR TR P NAE, A
RAZAE, it REERA MO A RGN, &
R A B0 K ol fe A R ] R o Rl R R A K
WHEUEAL, BATHEM, TREERE —X
FETHEMA. TEKHEHERNA R, FHET
LHEIRERGR,

(2) 3D a7 iy A4 B TR 7% 5 7 R FF

EIDITAE, £HahETERTALLEKS
KR WA, A AL 40 B B A LA A R R

®2.24 “BEFREFINANEERERR TRARIMETZOEFNEER~HNMG

FS Lk RFE RITELLH T GElE G4 ek
1 IBMC 28 4.64% 67 5.52% 2.39
2 YLIT 13 2.16% 0 0.00% 0.00
3 SMSU 10 1.66% 10 0.82% 1.00
4 MICT 8 1.33% 8 0.66% 1.00
5 EBAY 6 1.00% 1 0.08% 0.17
6 INEI 6 1.00% 1 0.08% 0.17
7 AMAZ 5 0.83% 68 5.60% 13.60
8 PURS 5 0.83% 6 0.49% 1.20
9 BOAI 5 0.83% 3 0.25% 0.60
10 DRTC 5 0.83% 0 0.00% 0.00

7 : IBMC %7 Int Business Machines Corp.; YLIT %7 Sichuan Yonglian Information Technology; SMSU % 7= Samsung
Electronics Co., Ltd.; MICT 37~ Microsoft Corp.; EBAY #% 7~ Ebay Inc.; INEI % 7~ Beijing Tianyuan Innovation Technology;
AMAZ %7 Amazon Technologies Inc.; PURS % 7~ Pure Storage Inc.; BOAI % 7~ Bonsai Ai Inc.; DRTC % 7~ Dalian Roiland

Technology Co., Ltd..
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FELELENNERIAGE, AEBERBEER ., A
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(3) Zh e RALIE 5 A9 1 3 86 T ok

3D MM G e FEARAART
REF oy, XA FEMAR ARG &
Tk RFATARFE R A X o) e,
FEANRIY G £ 2 MK R R R 2R T & e e 2L
B, AEAE IR EERAN KR, Bdma
Bl e, Bk E (LA ) BHEERE R (1
ZT0) fedyik, HRAXETR W AR Lk
BUREREE.

(4) Z oyt B A A0 FE G sk T i

AT U LB, #lEMmEE AR, LR
BEIENBER O, RITRANEMEIT 5
feEKB, ARELGERETHRET, FEA
FRE 3D T WM R F A A, EH AT LA
Wy T2 R R, AR R 5T A
Fir BT 0 o e AR 2 M A K R B AT Y T AR 2
Mo FEARIDITHEHRA KK R, xfohiL
W IE AT, B A R R T - T - R

PraTE — Th et £ RN R R, A& B H & Ak
W BB HRER A,

(5) % piey kit 5 &l

ANTBEWREF] ZHBEAFELE,. B
WEAEABWFIRE, EERATahEEE
HREAAG R, B RHLEINT B A,
¥k, EMEXRF DO EEANEFENE
SHETRFEAGMYE, AFEFIARHBETH
MALEB R H A B AN ED R, HHF XA
H B F ROk T A — B A K
LAANEAMEGARERETRETARETHE
B REEF G I3 &4 2 A 50 % A6
By 4T3 o

“ETIDIHMANALEARZA” TRF
AKABEFZCEFAFABHAEANZANER /X
B dE (143) . £ E (28) FEE (6) ,
BHHIIMARHEM M E K/ H X 55 b5
(21.5) . =B (3.11) fmE K (1.25), %225,
EATFFE ToplO BE /R F, £EMmM, XE
fMEAMZEFEEGE, LE225, ZOEF N
FrEHAEN = LA 255 UYXT (6) . UYQI
(5) fn UYL (4) , W%k 226, MHEAFERESE
H, *AFEFENMZEARELALFEELE, L
K226, REATHE “ET3DITHANENHAR
FAERA” TAEFLAGHKX NS FFH 143 57,
NIFER % W K LA 5 XPCB A1 USWH.
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* 225 “BEF 3D HMNEMERBERAR” TREARMGPRZOETAHNEE~LHER / X

FsS ER /X AR RNIELLH W55 Gl (4 WS |5
1 China 143 73.33% 177 48.76% 1.24
2 USA 28 14.36% 87 23.97% 3.11
3 South Korea 6 3.08% 0 0.00% 0.00
4 Japan 4 2.05% 5 1.38% 1.25
5 Taiwan of China 3 1.54% 3 0.83% 1.00
6 Sweden 2 1.03% 43 11.85% 21.50
7 Germany 2 1.03% 3 0.83% 1.50
8 Italy 2 1.03% 1 0.28% 0.50
9 UK 2 1.03% 0 0.00% 0.00
10 India 2 1.03% 0 0.00% 0.00

#*2.2.6 “ETF 3DITERNEMARBERAR" TREARIAFRZOEFNER~ LM

Fs LS RNITE NITELLH ELE GELE G4 A2
1 UYXJ 6 3.08% 11 3.03% 1.83
2 UYQI 5 2.56% 3 0.83% 0.60
3 Uyl 4 2.05% 40 11.02% 10.00
4 EBAY 4 2.05% 26 7.16% 6.50
5 CAAT 4 2.05% 6 1.65% 1.50
6 UYZH 4 2.05% 6 1.65% 1.50
7 XPCB 4 2.05% 5 1.38% 1.25
8 USWH 4 2.05% 4 1.10% 1.00
9 UYPO 4 2.05% 0 0.00% 0.00
10 UYBC 3 1.54% 6 1.65% 2.00

VE: UYXJ % 7F Xi’an Jiaotong Univ; UYQI % 7~ Tsinghua Univ; UYJI % 7~ Jilin Univ; EBAY %7~ Ebay Inc; CAAT % 7&
Shenzhen Inst Advanced Technology; UYZH %7~ Zhejiang Univ; XPCB #% 7~ Xi’an Particle Cloud Biotechnology Co., Ltd.;
USWH % 7= Sichuan Univ West China Hospital; UYPO % 7r Postech Acad-Ind Found; UYBC #% 7= Beijing Chem Technology
Univ,

Tassgn of Chams CANT
U

S . -E—H EBAY . .

Sosh Monss
~@

'. i .' T
@
el
i @..

. A Lr"l'l'_l. L

LN

E 2.25 “BEF3DITMNEMAERBERAR" TEFL E 226 “EF3DITNNEMALRBERAN" TREFR
ANEEEFHESR / WX BENSIEMLE AR EE B EERI S ERI 4



e 5 RS N Sia i ke

TEEAN R

WREAEK: RIEE ARV HELHR G :

TREILARL 5 - HWITW wEE Eaum H®m T O#F
REE AR #2E BEE x & R B m FHL 2 H A K
g EmEWH SFE F K F W WEE AR HE®R 2 @ BaE
X AHM ER XN EER BEER ERA 2 oW E H NEF N
Efim £ & ERE BHEEF ¥YSWH BN R

KR B M g4k B F FHE



'I.A Ll
-'-!,','/ SH T

Engineering Fronts

—. ERERFIE

1 IIEHIEEIE

1.1 Top10 TEMARAIBELEESE

2 B 5w F T 473 Top 10 T2 % ¥l 7 ¥
FeFREFERA, tFIRERA, NBHRF¥E
HA, GEERGIR, HENBESHA, &
R FEERAREFHTE (X 1.11) ., 4,
“WHEEHK, EHERAERNERXER LT
BHE “HHSGHAMERETAERELSH
A7 CAIWMAEM LR B lAE" £ T
HAERZHEHIREFH,; “EmER" kg £
. M¥., YEE8NERIM X LHF B AF
FHERHRE EMRELN; “F—RHEN
B RER R T Scival £ A8 FE 9 E

R —EAMAR” RREHEART R -&
F-HE-BHHFABEEGELSTE “REH

BER” CETMREEUHE/NEZRSHXER”
HE ZA 7,

2013—2018 47, A Al B ¥ K8 Z 0k XK %
BOE 112, Hd, “Fr—R#E MWL K NR”

BB XRFRERERN D,

(1) WA

ALEREENFT—RARESFT L REDN
BSW A, §HAMUEENZOHATHREA
BEARE, RugwREEE. EHtmaasy
KW R g h fn oy fe, = LIBEAA T (5R
ALE®R) E—ABEFWEREERERZ —

ARG REBABEAEES AT BTHT
Wi S, BRAEWEMERE L, AH
BLEF AT, X BT 2o R LA E R F R
S, & K RIA Zo LI R BT A T A,
18 7 T 48 7 I LI AT T A, b SR BB B[R] R LA
UM G607 FL Lok 2 R O oAl BabAs gt
EMMETT, Ripfow 2305, REHEHELAE
WA ERRONRE, FHRLR I G £ XA,
Bt E B+ 5 W2 H R KRB

PR, KRN TR G LS Rkt ¥,
MAERFEMN R ERELR, FELEE W
TEXIT, R R ARAT BUG R, AR 28 AT
ZHE20FNEIN, GRER, HHEGEEDHE

x1.1.1 EERSBFIREWL Top 10 TIEMARANE

Fs TiEHRELE BOIEXE  WEBR RIHEWsIR FIYHIRE
1 2 i & 337 19232 57.07 2014.3
2 R — A2 122 6424 52.66 2015.0
3 R A 941 64 743 68.80 2014.2
4 R — B - 1HH - BHMEREGERS 7 & 26 2057 79.12 2014.7
5 A TR A 472 20 783 44.03 2014.5
6 HHAELER, LIt ER AR EEE R AT RS 45 4020 89.33 2014.9
7 T 5G A MER &R & EmELF A 655 49 476 75.54 2015.7
8 AN ARG 449 3 S B vt 3 R 4 51 5602 109.84 2014.6
9 EFMREFEIE /N ERAGHXIEN 30 2973 99.10 2014.6
10 B — A W 2 B H R 679 38 644 56.91 2016.0
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*1.1.2 (EERSBEFIRETL Top 10 TIEMRANEROIEIRERRE

Fs TEHREIE 20135 20145 20154 2016 F 2017 & 2018 &F
1 % i 4 B 119 102 56 40 14 6
2 K — AR 25 26 25 24 14 8
3 0 A A 337 266 192 99 41 6
4 R — B —1HH - BH R AERS 7% 6 8 5 2 4 1
5 AR R A G 136 129 98 66 34 9
6 HHAELER, LiItER RN EEE R LT RS 6 14 13 6 3 3
7 W 5G M AR & & ERELFRA 38 88 138 202 157 32
8 N ARG 44 3 S B e it 3 9 R 4 13 13 11 9 5

9 ETFHUEEITE/ MEEAS HXED 10 5 7 5 0 3
10 B — R A W 25 R R 56 47 126 169 203 78

TAHE RN BRI, HEREREa
HEANE RO EAH LT 2022 FEK, M5
Ao e AWM 2 S B3, TR E
nE 2 A AR B KR S

(2) R3— &4 K

R — R WAy oAb i, DA ia W4 n
gl SEWEHIEN, TEAELHRKN, Hh@EE
Mk, ZEMAMEREA, mAK, BF, F.
BREEXF P EDREEERE, 4R -4
W ERAERA, BHEMENLERSERL. &
B, WAMEELSMER, Rb—KNMHAN
FRFRITEWEN . i E. 7 ToR Al
W25 R A, 8 I 4 BE B I 3 15 BOR By Bt &
BERMN, XRXFERAFNIFANA,

E A R — R TN E T T E -3
HHENFR, REZGEERSHEE R F &
HEBRKE, BixwHnmis54e., B2EH
AT AHEFENREHEKX, REAX TR
W RS R, TR T & 2kE s IR A
B, AARFEAETIEHRE, BFFAMES MK
TUfEERFA VAR, RRMNFEE
WX —H AT,

SL R FE A A IR, FOE Kok R — R4

FEFHRRFT RN M/ /= RN ARE
Mkt, EATAAM ., B R = R
RHR, MASEERASHUMBENH AR, L4
P 4% 0% th B B SR 1 B R o

(3) A

MAEMEEE R, B4 LT UAMET, Hk
ZEXHEEFAANEE, HESH, HHZSLY
B, wmEETERE, MRERMBNER, XZK
TEERENLEGOEENMERRE KRR
W, WEAKEEEUTERAMEN, R RI
HARMN R ARG EERE, REERRALE
B By TR TR R T T o

Bl LR EMERAUR, BREMKE
BARANRB ML EGHERR T RERLEXNN K
o WEK, MRGRARERGH P HE ., EHE
REFANG 4N T EHBARERHEL , 42 IR H
ZREMSENFANRGREA, ¥HEZR “Mitl”
ELHNEE BTN A G o e AR R T
X, TEART AT KRGREZHEH
Sohat A BB A, UK EGEELE
DHTE T R, LA L A R o R B A A A
WEITLER  EEL5E T BEMRAT; KEK
E . REFRENERG 2 HLERBEFHEA,
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SEILE B AN B B VE B 3 4t 4 VE B o R o PR
M KRB RIKFBBREHFEA, LIHAXHE
R % T 2 LA AR AT AR B RAE . Rkt
— F R EERR R R RRE, TT R A
I = B, IR R A o e R AR
B R AR WY KR A, BT LA E R
ERTMEAZ—,

(4) Boo —BfE - H - =5 7 F ek e Eib
57 %

RRAKHRYERP T R s, BEMITER
NEEEK, FIATRAESERERR, mL,
e i%; FR XS BREES, ERAKHA
BT AEE, REEA, BHERERENER
Ty W EEWERAZIFAE, ft— PR
R R W 28 2R A Y LB o TR A, Y KBTI B R A —
BE - HH - BH R RER%E, YT, Rm-R
& — I H — 5 B B A W 45 o S 3R 90 2K | 4G
TRERES, BNF RN R

ERAARRAE ML N R LT ZEK,
FRIMRR ARG E NG RGRTELEEM
AR R, B -AE - 1HH - EH B E
B MENHAEEWER S GRAT T & R
KRWEERM, B, HHEMEHNTRREZEE
URAMEFRZR, RETHERELSHSEMAE
ERAGTHERRTAEMGHMRMER, BT
Pl 215 B EN G P48 fe 9 7 R oAm iR st AL s Ao
FEERRENREBIEBER, HRKAIENEKF R
BH BB A,

(5) Ba¥gEy it

ATE ] B e flE i B RAX—HF
5 EHWIAE FRIE TR ARG A,
A5 RNBNRE REERRESWEELE,
BREAREIENFZ P LA THE . i
Tk, 4 AR E LB Lk Z AR A X,
ERHFEHRANER KA ARG ANATH
AR, WRBEMBERVS, IHHBSEALE

AN BERTAN., EEHRKER,

EH—RAKESS LT ERSIT, ALE
HERENHFANE L, FEEBNALEEY
THAR, HALESTRMARLTE, A8A5
B LA E LB S M E S0 RO R KR
BR, AVGRAB R G2 LEX R B
N RERA

BAWBEHERERARAEELE:. AE
EBRAMEEE, THAMMERFERERLNREA
WRg ., WA E AT R AR ANER T
RAAEUEEA, BREAZGKTHRGEE; &
FHARERRMEZLINE XAt EEA fn g £
T Ao

BRRAM A K R, RI A E R
SWBAERN “UANR WMATERTR, &
bR, BN, TEEWHAENLA, WAE. W
ZHFHSAIEREALSH K XFMH IR, #
AAmit EEA THEARUTHENREITERMN
HABTE A, AR, RABBEE AN —
RALEHOGHFLEIZAL, DRIALEEHN
By 5 R

(6) W LER, KITERERNELE
T

BEOEFHOAR R TR fr e At R AR (e
SiGe/Si. SOI) , B 5AA LA LBEA I+ T
& (CMOS ) F &8 T 2947 0 F 88 1 Fn ok v 24
By T K A Gk, R XM B R S o F B AT AL HE R
W, NTIEIALER, RITHEREERE S, &
KFRALELSTEREE (IC) BHAWB AN,
MEEERENEERETFRABTEE ., BIKY
RS, BTREWETE,

ERERAEROETFREERELTFREANZCHE
MATEIAR, WEEALASE. RELRNE, B
FERAME, ALK RS, ORI LG HEA
TFAERBAEAERERK, e R ot —RE e
HpoLR, BNARET TETHEB L 5847
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B A AR L HA R OE AR AR & A
&, QL LRNEATERLESH#EI®
5, REHRALITHEET, ENARETTRE
KANRGE ., R R ARG TE, QLN
HBATH T EET AR S mEE bR L,
EMHARETAERFTAF AR, BREFREH
SRE, QEEALEFBEZLEANEY, BF
BmE, Ko dREmRRENES, BWHEE
PRI &AL MUREEEERNEE,

(7) WH SGHAHMERE LA EMELE
#A

AABERE R LR AE 5G KAl THHH
MELRBGERAWNBROEARAZ — AMEREL LA
EWAGREZNBEREEE S (BFILTFL
TR, BHAAZRI2ANEKER) hKE&, &
B —m AR ERSET AR ELZNK, By
RIBERT, £#HESBTELREER &R ETA
B, AAERETLEREAAREA - LE RPN,
ARBERATIANN AL EREARET A L,
TUEFREALA 3L, BREFRAAAER
AEEERAL; AT UL RHBEESNT A
b, BERAGRAAERE T L ER R R

AR E T LRI AN KT OFE 4
HEEINH LN SHE (MIMO) & AAH E %
R, RRELZREEEEERIE, EENLES SN
AP T A Bl — R R OR R R R B S Rk R
HEfE, ELFH AL BEME RN AET AR
EREAEUNE;, QT HEREPERETLEN,
KiEEBRKTH; OTAEERLAALE, REadh
EYR; DUYREBERG S, REENEER
A &N BT RA, ERFEATHEX
FH#hA T A it

AR EARAAMR & T RERNBERAM®
%, 5G R CE LT R N EEEA, ST
MEREEWY N AL EEEA EESIRAH.
TELWENLLEERT, FRTENHAEHR

B,WEBE, FERNAREKRN L& ttw., 4
FRKI, LR P EZTE L LRIENIA TR
B4 k. HHELH L HEH 6GHz LT (Sub-
6 GHz ) 5G # 3t % % | 64 R REEF, 55kt
—FRABE A EE %, Sub-6 GHz 5G HEH 1 5G
ZEXRBRRRAELRA 26 REZTE L R4,

(8) A Tfthgh Al 2t K v vt 3 t ] 45

WA R — AR T ETL R KA
BT T R By B e R Rk B A T A A A
U ob) B & ARS8 N - &R
WL A AR L A AL B A IR AR, T X
W AR RS, SRR EEBENA,
R ERG . BMEE . RE L EE, K10 5%,
B R R A A b B A Ok DA R R a3 B IR 4
PR (Science) T N FE+ AR FHE,

BT EZERE, HBIGEBAE R E R
WMESZNMDX, MAHBREFENRELFR, £AFE
RTEERYE, HREFE. A% WA B FERL
W, MRENEHEEMLOAENEERATF
B, 5IRTRERZKA, BT k. FEFERA. #
NI HAETHWEALTE, o, TEZERNW
BRE®. FAF., TR HALHMMEN
AR Fdl & A THEEN, xEEHHXHFTE
THEMATHAERTFRITR, BEIN XK
TR MR RGBT ; M AT 50 £
ZAARTAMFZFRAXERETEEFTRAL
KFARNAR; BARNEEZFREGHFERLT, 7
BHAH T ELTANALBMEMN SN ERF R
WA KA B2HRH RS #1#E /5 Intel. AMD #n
IBM % 09 ik SLER A 34, PEBh X KR A B K
A

(9) EFHHZIHHE/MERKGHXE R

2019 5 A 20 B &, EFF£AF (SI) &
TANERBAH BT RETREARWEE B E XL,
B (s) .k (m) . F7 (kg) . 3 (A) .
FF/RX (K) . BER (mol) . B (cd) ¥4
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BlERERYEEHREN: 4133 EFAZ T
By A5 AN 4 B BRI M E(Av, ) B E F (e ).
LT ER(h)  EREH(e) HARLEFH (k).
PR A AE B H 4 (N, . JE N 540 X 10" Hz #y #
&8 5 AL A (K ) o ST E UK fR R &
SIFIWFER TN, HELHBRREHEETFHAN
KIREERERE,

EFLRFSIEMWET AR TNESLARAY
XAY, AAETFRA. ETALREFHENY
EERAETNE, REERANNE REEREH
M, EHFREGNE. BHNE. BENEEH
BERENA, £k, MEETHERERAMS,
EFAREUHE/ NEHER T, MEEFUK
WEEREN T AERE, BEBEFKEERNE
BE %k, AWRE EWEEH SR EHE
Fots B &,

(10) #Fr— K40 & W 4 B 3 pr Al

FEMMARE L, NIHERLE (ANN) B
M NE| e R MBI Z T RN -
HEENRE, R —HEHENBET T E, H—
REEWNENRAREFTERD TREFIWEN
BRI R REHERNENEERR T 0H
R EEW (R ENAT E) |
BB/ TEBREWENL, ARWERE . F5
WA, EENEE | MR LR g eiE
BWNEEHEHERURF AN EFEHEA (i
A 2 B 4 | A R L 4 R 4R AR R BR A S S A
ZWE), FENATHRERTF . HENAA .
RPN, EHFRAFAR, BRIEFLE. HLE
A% AT H A %

REMZ W% EEAER G £ 1EF R AL
BEEFENAPRANEAMERA, BREATLR
ExiE, YMHEMNELTIEES IR EEH
B ONARRERE . IAFHORERKZ .
bl ERREFEARK, #AIF—RHE
SRR EEBFLEIFFRT: WELT A

=
[
s
S
G

AN EREA, REME N LW T RBE, N
FEARTTUSE 5] w2 WAL, 22 B 25 oy 3 01
gz,

1.2 Top3 LIEMREIAEAMBIE

121 EKEEge

% 04 fiE A7 T AE T LA B ) B 20 # 42 80
R E B R ERFH NN RE LB R R G
w0 AT AL A IR TR K REH
‘IO “HEFATA”, 2000 F LUk, KikE
FAG B oM AT A E R A, 2015 5 10 A
FEEBERBART “WEHAWTHE: AHHE%E
7 ERFIF L, 2016 FF, 3 6 KA BHWAEH A
HRAGAMM F&REAT: £ E 1 E K ¥ 1 Brain-
ScaleS # 4. % [E 2 #1 #f &5 KX % B SpiNNaker %
4 70 % E IBM 2 7 # T TrueNorth % 44 3& #y 2
%o KRG HEFEHIEAE K F B Neurogrid, %
[ [T /R H 4 A 2 89 Si elegans DA & Intel /» & 37 5
REHHM Loihi 2B R 5 R, 452017 F
5 F %4 3£ 6 T “A Survey of Neuromorphic Comput-
&3, A
1985 £ JF 46, # 4T A& KA X 8y ik S E ik
WK, Rit2e82 K, KAXMAL TR ALIA
ERMERTMAENED

FE KA 7 TR A R HE R A AT 10 4R,
201548 9 A, AW E 2 Lk A FAR” LTI,
“MiAFE XMt E” EARAKESZ—, NERL
FEah e R . RN Tk A RN 3B
RAERT 9O FEES, G KMEMBITFE.
NI RENTFE . WEABASBH., RWAEE,
MBEFI S ERitEN, Arda, BE%3
fMEREE, TTESN T R WA ZHE S E W
FlAREREMERA, BRETEZH#E, fln: &
e RFHETFHREL T EMBEAITHEEREN,
FRT “RI” ZFIERYE R, RRE 2019 1Y

P
1=

=
juzay

I

£

ing and Neural Networks in Hardware”
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HEXEALKE (Nature) ; b m AFEXRFEANR
xR K R P FE AT B R AT 2, R A BAT
W REALIE B9 07 A A0 oo S AL AL, 2018 48 #F
ARy ot 7| R A AR ES L, R
A%%F EXAHRTEMT, 2016 5 DLk “Rpf
FEEAMER EARKTE LT EEREH,
Tt F A28 sh, 2018 ER LA “RH A
¥ 2030—#H —RALE#H” EAFREHE, ¥

RATRI, RO XHERBWIFAS 22—
EPLE, EEZO® X LRI 20%, EE. e
AAntg 24 5 10% A4, REMmEL, BT,
BAMEE S% AH, REWEGA ML EER
%ng#k,ﬁ%E%Z@%ﬁﬁéﬁ%ﬁﬁﬁ
(A 1.2.1) o ZQb > Bl bR &4 (L
F122RE122), *F 10 BEHHMHFE, BT
MAEFREERAE R TR FF RIS, AN

REWENSBEARTE R A EZR KT H . MEr5ATHRIREFL KT, wbthis, BE

“REERT TERARMEFRORXWER  A¥F XERKF, FEAF. HEBAF, X
P E R R K A F LR 120, X E A F TERF, SIFRFMEREZRF, BIHZORX
FREMER, WA R K MAEF AHA T HEFE (Lk123), B HEL 13, £E
F1.2.1 “KNEE" TREARMEPROICNNER~HER /X

FS Ex /K e EL B3 LA WS ISR WEISORELE] RIS IR

1 USA 169 50.15% 10 431 54.24% 61.72

2 UK 64 18.99% 4337 22.55% 67.77

3 Germany 40 11.87% 1871 9.73% 46.78

4 Canada 39 11.57% 2568 13.35% 65.85

5 Netherlands 30 8.90% 2313 12.03% 77.10

6 Australia 21 6.23% 1553 8.08% 73.95

7 China 21 6.23% 1133 5.89% 53.95

8 Sweden 17 5.04% 837 4.35% 49.24

9 Spain 17 5.04% 765 3.98% 45.00

10 Italy 16 4.75% 1398 7.27% 87.38
*1.2.2 “KNEsE” TEMARENOPROICAIEE~HHIE

FsS A3 B EL 1B LA WS ISR WEISRELE RIS IBOR

1 Harvard Univ 17 5.04% 1037 5.39% 61.00

2 Yale Univ 13 3.86% 1099 5.71% 84.54

3 McGill Univ 13 3.86% 834 4.34% 64.15

4 Univ Oxford 13 3.86% 1316 6.84% 101.23

5 Stanford Univ 13 3.86% 918 4.77% 70.62

6 Univ Edinburgh 13 3.86% 588 3.06% 45.23

7 Univ Toronto 10 2.97% 767 3.99% 76.70

8 Univ Cambridge 10 2.97% 623 3.24% 62.30

9 Karolinska Inst 10 2.97% 487 2.53% 48.70

10 Univ Minnesota 9 2.67% 1010 5.25% 112.22
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121 “XNEE TEARMOEEER /X EN 1.2.2 “KNER ITERARMEEZENEEN
REEES ERETES
*1.2.3 “ENEEE" TREMRANGPRS RIS EE~HERIHEX
FsS Ex /#X TS B3 &3 1 CiE 3L ) FI5ES |15
1 USA 6725 35.51% 2016.8
2 UK 2382 12.58% 2016.9
3 China 1899 10.03% 2017.2
4 Germany 1680 8.87% 2016.8
5 Canada 1344 7.10% 2017.0
6 Australia 1017 5.37% 2017.0
7 Netherlands 983 5.19% 2016.9
8 Ttaly 909 4.80% 2017.0
9 France 735 3.88% 2016.8
10 Spain 679 3.59% 2016.9

A E M 10%, Hihh =0 E A EREY,
EPREALEWMERTAREALLAR, H40
10 BL 936 51 AZ 0 i U AL, 6 ok B £ E (L
*124)

1.22 Xi—&HEW

ot R — R E A, HINEHEN
SRS RERNAEERME LS RE LR,
Wit —E & W&, B EE. 7T Ean
MR REN, XZRM—BANEBRATREE
R E R, BMtER EEEERMHR A
REEN: £EBATHAR— RN EH AN

HE, 0 Starlink A HE F| & I & 4K R R IE 5L
T 2. Google Loon 7 H #ft 3t 2| 7 W 4 B3 BU ¥
BATIE -WEMES5 5GM4Eusb, EAHR
5 W 4 oy ik DAL/ B £ L 48 (SDN/NFV) #
Z4, H2020 X F W AN E E 2 R A ; RIE
BRI R — R EEREEALRE, BHRHAT
B W %R,

R — R A F AR EEBEUTIUAF
i 7

(1) /3% | R—RAH AP A%

R —E g %E> VBRI E ., 1K
RIE. BT TH. LS RERTLES,

35
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*1.2.4 “RINERE” TRMARANGPIES O NEEF B

Fs e HES B EL b5 [ ie S EL A eS|
1 Harvard Med Sch 396 11.79% 2017.6
2 Univ Toronto 362 10.78% 2016.9
3 Univ Coll London 314 9.35% 2016.8
4 Stanford Univ 313 9.32% 2016.7
5 Kings Coll London 307 9.14% 2016.8
6 Univ Oxford 306 9.11% 2016.8
7 Univ Penn 300 8.93% 2017.1
8 Harvard Univ 298 8.87% 2015.9
9 Yale Univ 264 7.86% 2016.9
10 Univ Cambridge 249 7.42% 2017.0

KB AR ERE ., FMEE, WHEAK, BZE.
WA T WAR KSR, BEAAELRER B
TEH R E At Bl W%, 70725 F SDN & B 447 35,
FHEA, RAZRATER, BRAELLELSE, X
T R — R AL 2L R R A T B Ok B

(2) AT RAM. &A= 8 F %
Wk

R — A W 7 B AR W E B 33 R
GK1 % fi4 (CCSDS) | ZER AW 4 (DTN) |
BB EEF M (IP) % % F W 4. @ At
K # 7 K | CCSDS thiX, 6 8 ik #F T 7 %
A DTN Hi, AR 20 % 20T 7 % A B BB i,
Wk AP TR TP LI A WA, &
FRRHH N AP HE RN (CON) A T AT,
I W PR E T B —F £ 8 WA ER KM
— R B B

(3) B ARERY M HLHLAF

HAPENF AT ERIRRRATLES A
ZH, WHAAFPNSZESHAEAREVNBSRHE, &
BRGNS HRERWN G ENFFR, AK
PR 18] 3% 50 4 e B B B E | SRR BRI E K 1R AR,
AR FEREZRNERTRE NEH 2 EH
Bk o

(4) Z % WETRMEEEEH A

WHRERESHTRENRAEFR, ¥
SDN/NFV %8 K B T R — W%, LAS
2 W 26 IR JE ALYD R A R BRI L R R IR B
By P22 T AR JE S R B ROy R
URZATENMEEE, R TEERNS5HE
DHMERERES B EHEN A,

R M — A AW AR B 5 AT B A0 i X HE
AR EEE. FPEMEER (L% 125) .
MR X EE BN (LK 126) kF,
H 4 w36y AL K B kK %, CALTECH #r
FEARF NFEER/HERAAENLE (L
H123) k&, MXER/ MXHAETEEE A
FENMEASERLE (LE124) XE, AHAF
FEBEETIRFEAEXRRAEN, AT %
NI ETEFEERSIME AL R (LK 127)
k&, #EH. FEMEERLF W3, £PFEU
1753 Bt XERH, Frf ik 26.93%. M5 &
WX EEF M (K 1.28) kF, H4H3
By LA g BB B . 3 B NASA Ao oz o i ok %

1.2.3 BB EAR
KMNMEEER K TH-FHARNE Ea
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#1.2.5 “Rib— AR TRERARMDEPROIEXHNEEHESR / X
FS Ex /X 2B EL 1B3ZLL eI MBI WEISORLE RIS ISR
1 USA 47 38.52% 2141 33.33% 45.55
2 China 27 22.13% 1256 19.55% 46.52
3 Germany 27 22.13% 994 15.47% 36.81
4 France 23 18.85% 1540 23.97% 66.96
5 Ttaly 19 15.57% 972 15.13% 51.16
6 UK 19 15.57% 768 11.96% 40.42
7 Australia 18 14.75% 801 12.47% 44.50
8 Canada 15 12.30% 770 11.99% 51.33
9 Netherlands 12 9.84% 562 8.75% 46.83
10 Switzerland 9 7.38% 413 6.43% 45.89
*1.2.6 “Rib—AHARN" TRERARANETZOICNNEE~LTE
Fs A e IEL 1e3ZEEf) WEIBR  WEIBRELE] RS IR
1 Southeast Univ 8 6.56% 309 4.81% 38.63
2 CALTECH 7 5.74% 296 4.61% 42.29
3 Tsinghua Univ 7 5.74% 274 4.27% 39.14
4 NASA 6 4.92% 435 6.77% 72.50
5 Army Engineering Univ of PLA 6 4.92% 259 4.03% 43.17
6 Max Planck Inst Biogeochem 6 4.92% 171 2.66% 28.50
7 Chinese Acad Sci 5 4.10% 380 5.92% 76.00
8 ETH 5 4.10% 232 3.61% 46.40
9 Univ Calif Berkeley 5 4.10% 237 3.69% 47.40
10 Univ Texas Austin 5 4.10% 249 3.88% 49.80

7 : CALTECH % 7 California Institute of Technology; NASA 3% 7= National Aeronautics and Space Administration; ETH % 7~
Swiss Federal Institute of Technology Zurich,

B 1.2.3

CRM—RACEARN TRARAS
XS IERE

FEER/ E1.24

CERES

Uirey Tl

Lrw' Toomnn: Sasbin

“Ritb—IRARN” TIEHF

b TNat

FAYIO

bbby

FEEHAER
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w5 MRS ERSWBY TR
®1.2.7 “Ritb— AR TRRARIDEPIES BOEXNEEF~EHER /X
Fs ER /X TS B33 &5 118 SCEL ) N3 )iiElkeS
1 China 1753 26.93% 2017.5
2 USA 1428 21.94% 2017.2
3 Germany 560 8.60% 2017.1
4 UK 536 8.23% 2017.5
5 France 431 6.62% 2017.2
6 Italy 411 6.31% 2016.9
7 Canada 398 6.11% 2017.4
8 Australia 308 4.73% 2017.3
9 Spain 260 3.99% 2017.2
10 India 217 3.33% 2017.3
®1.2.8 “Ritb—FRHLAR" TRRARENEDHES ZOIE X EZE = HIE
FS it HES B 2L 15 1018 LA )i k=S
1 Chinese Acad Sci 367 26.14% 2017.3
2 NASA 144 10.26% 2016.9
3 Beijing Univ Posts & Telecommun 143 10.19% 2017.0
4 Univ Chinese Acad Sci 131 9.33% 2017.5
5 Tsinghua Univ 122 8.69% 2017.5
6 Caltech 112 7.98% 2016.8
7 Univ Maryland 86 6.13% 2017.2
8 Southeast Univ 81 5.77% 2017.3
9 Beijing Normal Univ 77 5.48% 2017.3
10 Wuhan Univ 72 5.13% 2017.6

L, ETRHEFAAERE, 25, Lo
FEYHWEANE, LEERXLHHE W5
AR s R, R E L, BE A E AL A
&7 “Bmitx”, JEREEARE, ARKA
THRRERREGCESER, HFEIERE R
5 R ALk & A A 09 3 %6 7 R B MR R

i A 2 B 58 LA AL 2 T AR B R XM R E A
B, BB BORE RN FRAT 0 o o B 4 4 R R F
Bo WNMATRISh R BRAE A, LR b xR Tk
FIBUG R m TREBE, At FAZRENET
ARy & R M AR R L, REAK

TREANAA TA G BT & 2% PR B BOR ML HT, M3
AHAUSMARRE XA RN I EHRBEMEA
THERSR,

HEXR, MAFERARL LG, ATHR.
AL BB T AR, MAFF R L ENE &R
o MAERMFHRNES RN, FH¥FENRE
RARFTEERY T Ed BF, ERRZ 0T RAR
HEMMER . MUEHAAIR S, RH W akE
BHEE, WRAGUHTEEMARNEN 08, TR
A, FLoR, EmREEFFENRETALNA
T2 5 R RA o R G BOR Y £ B KR A
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OF 2 HEWNAMEBAT T EEAR, aFFHE
BECDREMN., G EERLERTA, HEK
WA H Tk, T LA M 3 5
Wy TR AL BRGE 5 TE B 0y PR E B AR
QAKE. RFZEWERB O HLFREETH
A, AT ELIHEEM G b E o 4 0 A E o b e
ERWEMN; OB XBERYRETEA, A
T LIt 2 R kS T G L G A B AR LA A B
KE,

“BERBBEA” TRARMBEZO X T E
(R%129), H4w3mmeExE., ZEMER,

B X EEF BN TE (kK 1.2.10) , H4
W3 ERHAY AHREEIFKRMAAIEREKZ,
FTEERSHR AN ENETE (LE125),
MXERIMER Z B FEEFFTNEEX R,
FENMENASERSETE (LE126), HX
WA FAEEBEERR, BIZCIBXEESH
xR aitrE (Lk12.11), 2B, #E
MEEHF A3 4, FED 6423 Bt XHL % 2,
b 11.77%, MBI X EE ARy (1
%®1212) , vHEFR. REIAFFRMSES
KEFALFH 3 4

#1.29 “REGERAR TERARIEFZODISNHEZ~HER /X
Fs ER /X IS 13 WS I50R WEISORELE RIS ISR
1 USA 561 59.62% 41453 64.03% 73.89
2 UK 174 18.49% 14613 22.57% 83.98
3 Germany 117 12.43% 9494 14.66% 81.15
4 Canada 80 8.50% 7192 11.11% 89.90
5 Netherlands 73 7.76% 7700 11.89% 105.48
6 China 67 7.12% 6081 9.39% 90.76
7 France 55 5.84% 4512 6.97% 82.04
8 Italy 46 4.89% 4930 7.61% 107.17
9 Switzerland 42 4.46% 3520 5.44% 83.81
10 Australia 41 4.36% 3141 4.85% 76.61
#1210 “BEGEA" TEHARINGFROIEXAIEZ~ B
Fs S AN 378 G 3 4 ] WEISOR  #SBUREEH RIS IR
1 Harvard Univ 75 7.97% 6817 10.53% 90.89
2 Kings Coll London 42 4.46% 2308 3.56% 54.95
3 Stanford Univ 41 4.36% 3277 5.06% 79.93
4 Univ Penn 40 4.25% 3235 5.00% 80.88
5 Univ Coll London 35 3.72% 4082 6.30% 116.63
6 Yale Univ 34 3.61% 2668 4.12% 78.47
7 Univ Calif Los Angeles 34 3.61% 3173 4.90% 93.32
8 Univ Toronto 31 3.29% 2661 4.11% 85.84
9 Univ Oxford 29 3.08% 3720 5.75% 128.28
10 Massachusetts Gen Hosp 29 3.08% 2953 4.56% 101.83
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1.2.5 “HGEA" TEAREETEER /HXE 1.2.6 “RREEA" TEARNEEENGENEE
REIERL [
&1.211 “REERAR” TERAREIEFES I OEXNEEFHESR / #1XK
FS ER /X FES B3 &5 e S EL ) IS |15
1 USA 20 120 36.88% 2016.8
2 China 6423 11.77% 2017.1
3 UK 5800 10.63% 2016.8
4 Germany 5221 9.57% 2016.8
5 Canada 3455 6.33% 2016.9
6 Netherlands 2799 5.13% 2016.8
7 Italy 2637 4.83% 2016.9
8 France 2532 4.64% 2016.8
9 Australia 2156 3.95% 2016.9
10 Switzerland 1755 3.22% 2016.8
®1.212 “WAGRA" TIRARANEFES OIE XA EE~ B
Fs AL B3 %2/ e 3 &5 1018 SCEL A eS|
Harvard Med Sch 1300 12.68% 2017.6
2 Univ Coll London 1106 10.79% 2016.9
3 Univ Toronto 996 9.72% 2016.8
4 Kings Coll London 976 9.52% 2016.6
5 Stanford Univ 948 9.25% 2016.7
6 Harvard Univ 894 8.72% 2015.6
7 Univ Penn 873 8.52% 2017.0
8 Chinese Acad Sci 823 8.03% 2017.0
9 Univ Oxford 811 7.91% 2016.8
10 Univ Calif San Francisco 766 7.47% 2016.8
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2 IWEFARWGE

21 Top10 IREAXRFARESE

EE 58 F TR Topl0 TR K BTIEH K
BIRZFERAR AFIREEAR NBHESEK.
FREREIE. WHENBZEHEA, BHB*¥S
BASEFA T (LE21.1) . HF, “EHEWHR
AMRA R R GRA” “HET AN B FRANEE
BIFK” “FANBAEA” ETHRERZ LM
FaRd, ER7THAEREHRE. ETAWHEY
R A8 F| 2013—2018 £ A TR L% 2.1.2,

) KM R B
Z2RKEH ﬁﬁ%&ﬁ%%ﬂﬁ%%ﬁﬁ&

MERFEEAFECRERNERS TR, EXKHK
%ﬁﬁ%@ﬁzwﬁme,ﬁﬁ%ﬁ&%@%
1~10 mm, Flf X —HEFEHMERIE, 8%
By R 7 1k Gbps &£ % Tbps B4, —F H, kKK
SRMEHER BB EEREEREATT T,
RAMERE A EGTAT; F—F @, EHEH
HIHENT, K&K LIF AR T &I A & TR
ANy s, AR EE R ESE, TAEEREAE
g%, T frfs B3 2 ¥ 24.75~27.5 GHz ##

*21.1 (EESHETFIREME Top 10 TEFARIA

Fs TREFERNG RHE 5|FE FIWEIE FARFE
1 EAEHERERA 293 4246 14.49 2015.4
2 R E B EARRAE 186 237 1.27 2015.7
3 EEAIM AR I R 55 H A 227 18 350 80.84 2014.1
4 KT WM B FEARNEREBETL 213 382 1.79 2015.9
5 FAMNEAZA 286 44 560 155.80 2014.5
6 AR A 8 R BOR 184 256 1.39 2016.8
7 HTH BWEFIRIAR R B 2T RN EHA 221 918 4.15 2015.3
8 FWTF BN F B AR 48 356 7.42 2016.4
9 AR R 2 A U BA 48 36 0.75 2016.8
10 ETERARFTANEGLIE. BRRH ARFEFS] 329 882 2.68 2016.0

x2.1.2 (EES5SHEFIEME Top 10 TRRAFARGZOENZREATE

Fs TEFRAELE 20135 2014 20154 2016 &F 2017 &F 2018 £F
1 ZEAEFmARERHA 21 18 26 40 52 90
2 B G BB R AL 18 20 31 34 35 38
3 BRI AT R R G5 AR 89 71 35 28 4 0
4 HET WA FRANEREIT K 35 22 28 26 49 53
5 FAHLBAZA 80 87 45 53 16 5
6 BRBATEES A 3 3 4 13 36 81
7 T E W FE ORI AR R T R ERA 14 22 31 27 41 40
8 F MO W T B R A 0 2 2 14 15 13
9 Bk 2 A A B R 1 2 4 7 18 16
10 ETERABEFANEGLE, BARA 5 RHEE 15 36 70 62 63 75
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37~42.5 GHz 3X B AN Z K WA B o 8 1 5G L5 97
B, FAZXREERERANROTA, AHH
MIMO % G| A A #AE R & M 7] 35w sk ok, AT
WRERT, B ARREGRANECEEMEE,
A AHERPEERAN R, @F: HEhfk
WMAEM., ZREEH. BHHE, AAF 0N E
(OTA) %, ZXRAERAREX B AT LG
BEELE, RA—KLERE,

(2) BREENEIARE# A

MWEMNE—HERA MR R, HI&F
B L EREmATEETFENE = T inE
RIH AEENBLRNENEFEEAT RS .
PR R TP ks & IR e K K &
ARG, MEENEEERAR T HEHE:
R3GRFRENBEA (54 BFEN ., FEELH
HE) AFPWIENENERER (FAME.
BMETHANE, ThEHNESE) . EWETN
BEA (GLaBEEEDEME . AFREREE) | I
ERNEREFERAE, MEGRHAEHLE,
WECR . =P E. KBIE. AT RER AL,
BEENBRAEHS - FRANEREMEL S ER
Mg E, EAERM, FEM. HEffng
AR RS,

(3) AR RA R G EHA

HGMASNRANRAEERLTHGNA S
B, FIAEXEE2IRINERE L, TRET
W, REl, R HANEES, Bdpb ER
AR TENALR . BERRA . A& E s iz
FETENEHELSTEA, FHEERL, B
foi Gt HEFA R E LR, EE R
AEERRETRH, TENATEAZE., LHK
MAZEE. 2. REAMGKERE, ZET. T
AN B HGuE I 525 v o R A A B S AR

REF1HZTHEGIA 2R A AWK
R EA: FREAERITEE N ERG AN T
Gt H kA, BRARBEELSFOTEZ WA

BER - FRAEEXERE P HE, REH
EXABAEABFATHEGRERE; ETHET
WrmiE ey MM FEH (GPU) £ k%, #ITH
EMER NN ; REENHBALE K
BEMIBEA, PEERNEE (BREE) F, T
RABF IR EARE;, BT ARERELER
% (GIS) iR, BLEmEE., B
BEE B R G k R A H A,

(4) XFHAETFHRANERET L

R B R R Z N BB o e i EHk R
R MBS BGREER AU TN,
W 454 20 g b A% B L R BBOR R B R,
EREZALEATMEE. Sk, AL, £
o, BT AR, RERRAK, Faok, K&
BRE, UWEREBERANRENHAETFHA,
AAMEMIHARINKRE R FHEENES, L
RIngAMomF. i, L. EWEF., Ak
KA LERFARAR, THERBNHEAN, &
B B A AR E A PR R R AR,
MU AR BET VRN, HERTF. £4
E¥. A%, LBA. MR, EEEHHNHE o
JE. B, OfFH ERABANE e th B,
EA SRR B R s it E o, KRR
I 5 B 55 A AT 20, 52 I e 3 e oL o A8 ) 4 HE AR
QEAANKENEERED, R EREEGKE
ANRFRITT N FHEER, SHAETFHRAR
ReAE, EETFEME. AWM. PRE A
Forgkdt; QAT RIMAMNRENM® A, HEF M
W RARFRH G ERERBERHAN, oty
AWRTFE BEFR., BFERETFEEERERE
DA ERBEE R RAN AR, XA
T R E AR K B IR A A K AR AR B R
B b, WESETEBEARERE; O
W F AR A B FIN, T SE A 4 B F R
BWHAN., ERMAAE S, FNEFEF E A
¥, EETLILTFAREFAT,
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A3 IR, AL R Gith BB A
REAMABAAGAM, BT, LFEFHEEN
B —&, REREERBNHNEN, T,
LT, HEE KK RN ER E W&
WA R R RBAREA L FHL AL A
AR, SM A TEMEARMAHEEE,
MR RE AL R RMA R B
SERBUELE,

(5) FAHEBAKA

FANBAFAZ NS EM, REIFTHE. A
IHEM%.IDHFHNETHR. £H#IEAFAR
Ay, mEETFAN—-AILEARLK,
BEMANREER T, EFEK. 2AKMH.
MBEAEE, ENEBEZHRERMR, F AN
BAETEFRTEA: AKX EHEEHEK,
HRTREENETEEAG ERALHKA, 3D
BEMETEHGEEA, WHETHWSEREREER
BABA, 8 TRRIT. FaRENILEAN
Mk it, o ET A R R AL, AR E K
R O

FANBARLAHBEF ARG, REEMER
W, REE. Z2%ERERY, REAKED.
B L B A AR G A R T AR A ey F AR,
AR TARBRENEREMKE, B, FAIEA
EER. TR, AR B2, BRELSA BT X
WERB K, EFEEEEEE. RAE. FEEY
BAHE. tZ DBk RMIE KRR ETRE,
FEREHBRFENEM, BEA KK AN A
AFANEA, RS ERDERRF. K
K. BEWHEFAIEA

(6) BEEMATH RS FHAK

ANTEHE R EPATALHE R EFLEF S
SANTHREFNERBESR, EAXHALE
AL W RE R A, TR O A AR AL TR R G BE A it
A, RABIATE RIS R ENZSEA,
MEWRW., B8R, TFREE. BaitE%

G AT BT e BLR BR R, BRRAET S
VDR R R EH AT
ERRELREGELE, WARGALE
By 40 P2 fe RO A ) %0 4R & LR A B RO AR

BT, 2% m R AT ERER .
ETFahETEMRARNAG T HEZETE
(FPGA) £ Z @ i =3 5L A, BB X HI A,
Bl TohEmmE L wERmERNLEFTR, EA
KEFHERBIAIERS A AHE: OHtALE
BEEEHATETE S mE N L AN, X2 YA
FRAR, REFEEBIAT AR @00 KFA
THESE. RERAATIERSHF., £T0HEE
EHABBEMATERER . KFATERS A
QETAEYWE XM HERSHELN, EAGE
. KIpAE, IRER RS, HXTFRAKRLE
FEA: RTHER/ FEATEMATIERYE.
R XESEMA TSRS, X THAFEEN
AT&EGES %,

(7)) ETEERENKFTABNERBET
Bl & # A

29 K AR 48 R<F/NF 100 nm B9 48 /s Bk 4
R EgE, —%., MBS BERETH RN =
BRI ERR, BEEHE . RAKE . FERE,
Uk R A A SRR A FH R, R — £ 7]
FR LS, BFE, h¥, BFEUREAEE, &
HRBTIRBEINT BRI N R, 2 2 XE,
BEFEEN — R AL Rk EN R
B, BHEMANLEAER, HRHFEE. HEH
WARGEE . Z T, R AELEERE, &
HE RN ERET, BMNETHEREAE T2 E R,
WKL AGEEY, AXMNE#RG. Bh. LB
ERoFHRE, TRATHEEE . LFEER,
E M RESE, ETE B EME SR EENE
RAE N B A A W Fn s B R E  XBoR, # R R
ELapdhdFzIeT, w—ALE (NO) | it
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AMEA (H,0,) . 8. MAREELR / HHEZ
% (DNA/RNA) %, © M ARXRMNEEZARALT
AT, R R A R AR BT R R T
ERTYW, MARRWHRE R ERE B ST
RBWEEMRBE, Rt ERBENERIEN,
RSEIEST A

(8) ZMTFH L E THMMABA

FETMFEROLRETREEAARRMS. FFF
B, MBERGAN ., BRI, REETE LM
B, % M o e B O T2 R B A 2R M R AR b T X
B R BAR . AHRBEITLY BAM . T &M
BEARD ., FMEMR. FREWT, BRER, 3§
MHE. RAEK. FIER. ETAEFSNF
Mirm. GHEELETHEGML, FETFRLE
F A8 B KB A M R R R SR B A R B AL
WK, B, BE, AARARENE, b9 ETH.
I & G EEMIREIRAS TR EE
LM B X KB A LR TR A R AR
[T W I G 6T FGUE N R B E K

KA TH G5 15 B i F Rt R 5
BEAENFAFR, ARFAXMNELTIH: h
PO E ARG T, SR T RENER
F AREATHREMEN S i B HEINHX,
SSIAAWREE A2, B R R N
SuGT (mm. M. BE. BE. £WLF
W) i, REFEEFHELTFHEENRANL
ERBAR, EHAEETFRCE THEMEEGE,
HAAURGE T E&E R m i, FFRAH
EA AL ET AT AN FREM T
B, RRERROWEHET . BT RASL£H
FEAGUR Y B PR A FE R T HRENFLL,
SEIUR B A A AR ] 2

(9) 4 M % &R s A

WA LI MBI Rk, B
B ATRIE, R#E, BF, ZREFRGE
i, EEZAFHIHERLEER, S

KRUEHM T T RRABE, PN L LMK
R B P& R REHLE . RELARAHAT
REAIER, URKIAMBE R Ea e, hi#t—F
B A fm [ An By AR B SO

WEER L AR EERAT WHH: WHEAT A
BERASNARGESL2EN, RN EERE
BOZARBMESN, HBENEF 2N, H
W% Am e M MER A, A E R 5 R M %5
R g7 A I, AT A B B B B 2R A AL
oz, WEHEFNBEBFEREBERT, 2HLLA
BRMENRRRBEESR, HABEETA R F
RAEA AR H, A, P <2800 84
BN REEEFRT M,

(10) XETARAELHFANEGLAE, BAFR
7l 5 REAE S 3]

A RILEEE (SAR) EHHE KRB FA, B
HAeRE, ARk, ZHE. ZRN. BFHER
B, TTEMNATRAMERAE, A SAR $ 4
R AR, AW EGERFERARZE G EEN,
FT4 H SAR HBR A, BAR RS FAE S 3] £
LA RAM, SAR ABRAEEHZHEEAITH
&, AFKE, Wik, RE. BE. 28%3F
Yo HIRRMEFIATES, % SAR RN A
BlEE, FEGHREENIRERE, REETE
HEREM . REPEMNMEREELMBE,
B AR R 7 £l Al SAR B & 0918 . ML, 4B R
0.2 B ARHRAE, MK 2Bk K oA [ 26 AL s AR
BAr, REEFEAETHRER, ETEXL %,
ETHRERTMETREFI%,

MEXREMSH: ZREGREAMNA, KA
SAR B A R f % ZEMETRE ZREEK, &
SHERGARRB MR R, ZRELE, o
RIE R, Vo XBREE LW HRKHE; &
B3]k, BATMAEMBARI, w2 5
AR AR, EHFBA AR, AT
T A% BRI A, BRI BIEL RS,
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2.2 Top3 IREAXKHEIGESMEE

221 EXESHERERFEHEA
SGEARBEAGRAME R & F E 0 A3k
(BS) #a# & W (N) , BS £ & # # J§ I 7|
A% %G (AAU) fnd 4 #0 (BBU) .
AAU E ¥ AR % ST G 30 A — K&
A, 3%k AHAE MIMO # R 7 A5 & th 542
ﬁﬁ,%%iﬁ%mﬁﬁﬁ%%oHWSG%*
W AAU — e R AR AMBER & ET] (256 4R ) ,
ATREERAZTMAGAE, HY L @8, Bk
BRI E B AW Z KA T E R
M, FRER. . RAMAR, H—EKA
BANABEREES (m4R), EXREMERS
Ay —R U ERUZRRISHEAHL I EA, X
KL BREHEREER RARARZX T H, AR
— B F EERSAEIRR K E R, 3 TR MERAR
AT A, wh b S R S s A Lo i /N AL
ARBERREFGMER, AHEXARREmHER,
K%uﬁ R % AR & e B BOR R SE IR & gt
WA BB — R ER. W, BERELIT
s R MR RIRER, M Fe AR kg, %%
TN ERARNMIEZT E, AN EARGE.
BEiXAMNEF FEERNFR

#2210 "BRESRBERAN OTAEEFHER /K

ZEXRWEHEABHAN 5G/6G, T—RELE
BEW . Z R R TR R 2 AT
FEAEREREAAER, RO AR TR AR
THEFEA, WEHREERMRSHIFRELLE
B4R, A A E R R I K 50 GHz DL T # 1%
R, EEERYMFEX 2R BEX RN, EA
RREHZRKBERATF R AR, B,
KFMEFANFEA293H (Lk211), £&
FHEHEY (Nk212), 28, #EMELH
Flar3fr (% 22.1) o B H A EE = B
(W% 222) F®@, £EHITLC., QCOM F2 H &
By MATU #4773 fiL, B K3 X 5 A 1E M % (L
H221) SFEFE, B, ®RZH, mis,
FENMEHAEFFEN (LE222)

g, EXARGERGRAELRZFIHRT
BREIZRI. BEAF . Kk, #ENE.
RAGERAE N RN T %Fk%o&laﬁﬁ%
BORARE = b S, BB s B AL AT
HAHR, BOBAFLREFLRE, #H—F ik

BAEE,
222 BRENHBHARZEEWL

BN BEEIARAERNENBE PR ERS . &
58 AR A R AR BOA R TR A F 5] AR

FsS ER /X RIE RNIFELLH W55 el (4 i E k-
1 USA 117 39.93% 3392 79.89% 28.99
2 China 80 27.30% 100 2.36% 1.25
3 Japan 49 16.72% 288 6.78% 5.88
4 South Korea 30 10.24% 236 5.56% 7.87
5 Russia 8 2.73% 731 17.22% 91.38
6 Israel 7 2.39% 18 0.42% 2.57
7 Germany 3 1.02% 4 0.09% 1.33
8 Netherlands 2 0.68% 19 0.45% 9.50
9 Taiwan of China 2 0.68% 7 0.16% 3.50
10 Sweden 2 0.68% 4 0.09% 2.00




RS : ERSBY Tk

F£222 "ERESEBERA” BOEREERHE
Fs L) Ex/#X AJFE RITELLH ELE k=4l IS 1%L
1 ITLC USA 34 11.60% 1501 35.35% 44.15
2 QCOM USA 28 9.56% 610 14.37% 21.79
3 MATU Japan 17 5.80% 27 0.64% 1.59
4 SMSU  South Korea 13 4.44% 185 4.36% 14.23
5 SONY Japan 12 4.10% 296 6.97% 24.67
6 HUAW China 12 4.10% 18 0.42% 1.50
7 BDCO USA 8 2.73% 268 6.31% 33.50
8 GLDS  South Korea 8 2.73% 10 0.24% 1.25
9 IBMC USA 6 2.05% 9 0.21% 1.50
10 APPY USA 5 1.71% 160 3.77% 32.00

7 : ITLC % 7= Intel Corporation; QCOM % 7~ Qualcomm Inc.; MATU 3% 7= Panasonic Corp.; SMSU % 7~ Samsung Electronics
Co., Ltd.,; SONY % 7~ Sony Corp; HUAW % 7= Huawei Technologies Co., Ltd.; BDCO % 7= Broadcom Corp.; GLDS % 7= LG
Electronics Inc.; IBMC % 7= International Business Machines Corp.; APPY % 7~ Apple Inc..

SOy
. RS

, l ] 5 .
e

I}!_'.I:HJ.
mo ApEY

2.2.2152 ‘ERKESRBERA” TEER/HXIE 222 “‘SXKSREBERAR" TEVMESIEMNLS

FXEERE - EBFHANBEIR, —MERNE  AEFREFRAZEHER R mNE TR, 2
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BAWAKEARFEERZEXANE R0 H
BEHERERKTREO SN R RE
MENAEE, BEFNEHAZNEE RN ERK
.G MAFRE. LABACFHLEFE, &
RIXBBEET MRk & ELERERLRLT
R F R

BETENBE A NE AR EFRE LR T
W KB # E 2018 £, 3 IR E BB 374 T,
Hop N T2% A IEF R 81% W F L 95% 1Y

BENHEIAETM, BRA, REMTFRAE
KE#S

(1) HREEBNFETH L TR UEFEL
AR F R ARE B AR, BT8R o (LB
RARRPBIEEARFHL KRG, TR
AENESBWREATE, 57 LI H 5 BN
B, G, AHBEDHAENRLAEALE — K
BEAHAEENETEFRTOHIRASRT
WFATH A RS, ENE R HRRAE R
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FHAF, MRWHE . HBRE Ea R FaH
FIRARB EAEINER . LA EEARENET
W TR, X HEZEBHE, TESH T
WAt S FIT, LI H A3 M0 0 P F %
B AMETEMFECEAGTREN, CDRER
A o HEER . RN F R

(2) HEEFES AL ET . RAMRK
T [ Fr B A0 ST o JE AR A oy 22 207 % 20 R 5K
WAk, WL EEEAREELE . LEH
AHlEs A, EFHTEREAEAANAMATE
e, TUEBHERNBRENE S REF,
LB R ARE, O S R A R AT E
i, BERBREFERE, RRXRRRELT
1] 6, A A A 32 o B (2R WU S W A
THREH MRImEFEH . B RLEREEE)
fEAYEE (WFE. BE. BRF) WEF
HEITE,

(3) MENHAF AN, FRT WA,
MAEALER., =i E, AKERAR, B EHKK
BARRF b B TE, DERANKKL RS
Mot Bty miEk, AE—230ENE
ME&RESHMENSER, XA
FENBEETHEIL, BERN, RHEEM UK
EMIRRSTRKEEEEH.

R EAZSE A A 186 W (%K 223),
P E., BARMYEEZHLE I L. AZCEAE
ERERAM (LK 224) kE, H4H30HLME
% CNNU, BEIT, CHAV. * % [E % H KX 85 %
At a s (LE223) , FEHMAEAEXZA
W% (LA 224)

223 BEGMMaiRsRSESHA
MESRFN e ERG LT L., &XE0
MM EAAETFEWHREA, AR S WMBEFTE
e B R X, RIFEKHAFHIE, FE
B FNKED L 13LAK, WHEEEERLE
AL 224, HEAIAEAE 8 & R AT F R R I
3 P AR AT o A R B A B KRB B A o
EEAM N RA R CHEART 2N 3N E
K OFERR, QERRM, 2%, R, BE,
QEfTHRE ., HREM, WHARHE. TR ER
M. 2BELEEREE. B 1 ERERRIKE,
BT EMEAATRITNFERTE L, o ah
EEE (HOG) . REAFRFHAELHE (SIFT) |
f# — (A (LBP) . "A/R4AFAE (Harr) % 77 %,
WK, WE TG W B8R 252 WA
KR, ERNBERBRIBEH HIR" WHE
MEBRR. %2 ERABEAE L4t 208 HE LT,

%223 “BREEUSERARERENY ROTHEEFHER /KX

FsS E%xR / X RHE RIFELLH) Tk el (4] S BSETEIE
1 China 173 93.01% 206 86.92% 1.19
2 Japan 4 2.15% 6 2.53% 1.50
3 Taiwan of China 3 1.61% 1 0.42% 0.33
4 Germany 2 1.08% 3 1.27% 1.50
5 South Korea 2 1.08% 3 1.27% 1.50
6 Switzerland 1 0.54% 18 7.59% 18.00
7 USA 1 0.54% 0 0.00% 0.00
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B MRS GRSWBYTIE
£204 “EEENERAREEL BOEHEETH
/\. = y: * NIR S
Fe i ER/E  AFE T a3l e ey
1 CNNU China 6 3.23% 5 2.11% 0.83
2 BEIT China 4 2.15% 13 5.49% 3.25
3 CHAV China 4 2.15% 3 1.27% 0.75
4 SGCC China 4 2.15% 1 0.42% 0.25
5 UNBA China 3 1.61% 7 2.95% 2.33
6 HAIT China 3 1.61% 0 0.00% 0.00
7 MITO Japan 2 1.08% 7 2.95% 3.50
8 HIMTT China 2 1.08% 6 2.53% 3.00
9 UYBT China 2 1.08% 5 2.11% 2.50
10 CAER China 2 1.08% 4 1.69% 2.00

7 : CNNU %7~ China National Nuclear Corp.; BEIT %7 Beijing Institute of Technology; CHAV % 7= China Aviation

Industry Corp.;

SGCC % 7= State Grid Corporation of China; UNBA % 7~ Beihang University; HAIT 3% 7= Harbin Institute of

Technology; MITO % 7~ Mitsubishi Heavy Ind Co., Ltd.; HIMTT #% 7~ Hunan Inst Measuring & Testing Technolog; UYBT % 7~
Beijing University of Technology; CAER % 7~ China Aerospace Science and Technology Corp. .
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E2.2.3 “BREEBNUSEARERN TEER/HXE
EYETE
FRtHMAEREWERNERE, LRESFKLTUA

A%?%ﬂ%ﬁ%i X E 2 I 25 4 A HEAT 1B T B
LI, F3IERBR, FEA—BEE L ENM
HATG &, EEWMERSTER L, %61
BEAEMTEFEL, TRENW
ZAnG AW AT BRI

B AL AT R A R R ARYE 551 7 4 7T 9

=W, EF
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BASRAES (—RAFERE) HFETZArA L E
BAME L (FF) WAHEX,
KFEBOCEFNEEFHERIMEK, FE
B . £ EE KB X A1 W4 R E EALA A
AER %R N%225.%22.6 . FH225FFH2.2.6,
B H AT B G SHRT 3 R EE . HA

%225 “BEHAMDITRRRSEA” ROTREEHER /X

ey, EbxEAELF AT EMYT B 7w
b AR g A AR SR AL, B R A X A A 1E I 4 4 R
PEEFFL, UXEE 8 AFMNE R E1EH
o PEAMNFEMY G AR EARE EEE 8 L,
o & | £ B 75 W LA HE 4 AT 3 AL HY 2 HONE,
PELI 1 GOOG, &7 [ #lA = A &1k D,

FsS ER /X RNHAE NIFELLHI W55 el (4 S SEEIE
1 USA 173 76.21% 15338 83.59% 88.66
2 Japan 25 11.01% 1441 7.85% 57.64
3 Israel 8 3.52% 488 2.66% 61.00
4 Netherlands 5 2.20% 282 1.54% 56.40
5 France 4 1.76% 424 2.31% 106.00
6 UK 4 1.76% 361 1.97% 90.25
7 South Korea 4 1.76% 265 1.44% 66.25
8 China 4 1.76% 200 1.09% 50.00
9 India 3 1.32% 174 0.95% 58.00
10 Germany 2 0.88% 125 0.68% 62.50

*226 ‘BHBUMSTMRARZSEAR” mOENEE~ETINE

FsS Ag ER /X NHE NIFELLHI w55 WEIEEEh IS8
1 HONE USA 28 12.33% 6261 34.12% 223.61
2 PELI USA 15 6.61% 1091 5.95% 72.73
3 GOOG USA 9 3.96% 531 2.89% 59.00
4 FOTO Ireland 8 3.52% 585 3.19% 73.13
5 SONY Japan 8 3.52% 436 2.38% 54.50
6 APPY USA 7 3.08% 428 2.33% 61.14
7 ADOB USA 6 2.64% 595 3.24% 99.17
8 MITK USA 6 2.64% 376 2.05% 62.67
9 MICT USA 6 2.64% 366 1.99% 61.00
10 AMAZ USA 6 2.64% 254 1.38% 4233

7 : HONE % 7~ Honeywell International Inc.; PELI % & Pelican Imaging Corp.; GOOG %7~ Google Inc.; FOTO %=
Fotonation Ltd.; ADOB % 7~ Adobe Systems Inc.; MITK 5% 7~ Mitek Systems Inc.; MICT 3% 7~ Microsoft Corp.; AMAZ % 7~

Amazon Technologies Inc. .
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1.1 Top 11 TEMRANEEAESH

T, %4 5 M FE T2 4945 H &2 0
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SAMBFRHIE A £ R,
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“ANLA kit R o3 dRE A 2016 4,
CREE A RORL B R R R RO R WK
FE 2015 FEK, X3RRI EE
XM, AERE “ATEGREITRMAR BN
HITFERZOREmHESE (LK 112), B
KREFAFFE (LK 1L1L1) , {E47850 A

WA B CO, HE B R A” B # 5| kMt
90 K, BERITHHRE I M,

(1) THARERSL

MHARREE AFELWA TN E AL
AN EET o UMGE. KMHEE. £HRE. X
Aee A BFRENRENTHARERS,
REERNFRF. Kk, 4. GRNBERLAANX
o, MEKR, RETHLERFERAZARLRRE, B
HuAsm., TEMERZ, UELFE RS HE
FIfEH A AR f A, 822k RiEA
By X P

B AT B AR R R G AT R DA AR R B R A
HREAE A B, HHEELEF B AW, #E,
b, HFEEALE S E AT EIA R A LT
FAERBNRAMIME ., BERLE, MXFRABET
AHUT 4% ONEREERHTHARERA
Wy K & R 5 B A%, QBB W 1R A E A R R

RIFEWAIEN, “EHErEN ft “238 AGHW (ZFME, TEE., ASES) HAERR;
z1.1.1 &I, aeEmRIES Top 11 TEHARENE
i TR oxk mx swn e
1 THEGRERA 26 1232 47.38 2016.2
2 BiEA4 500 16 602 33.20 2014.6
3 AR B T 240 18703 77.93 2014.8
4 A LA % g AL A 50 352 7.04 2016.7
5 MRALZ B & Mk C/C a8 139 4482 32.24 2014.7
6 JBE A My R 8 B T e B A2 K 38 1401 36.87 2015.9
7 A R E AL 110 10116 91.96 2014.3
8 o2 £ R 226 19594 86.70 2014.4
9 % LA WA R CO, 4 % oy B A 80 7663 95.79 2014.8
10 B M B R — AR R 84 6539 77.85 2014.8
11 mATE A TEA 80 4873 60.91 2014.9
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F®1.1.2 I, AESHHE IR Top 11 TEAREIEZOIEXERFR R

Fs TRERRENG 20134 20145 2015 20164 20178 20184
1 A R R G 1 3 5 4 8 5
2 RS 126 115 139 73 38 9
3 AR B T 57 61 47 42 23 10
4 AL e 5 A 2 4 5 10 10 14
5 AURA S B8 e dE C/C & A A8 36 26 35 33 7 2
6 JB A A R 2 R YT B B R 6 4 4 6 8 10
7 A A A AL 27 44 26 12 0 1
8 165 & R 73 61 43 40 8 1
9 % ILAHLA B CO, 4 % o oy 5 Al 18 22 13 14 12 1
10 & Mk B R — AR R 14 23 22 15 9 1
11 BRAEATEA 21 18 16 5 10 10
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2013 F Lk, “HHLEGERSE EAHE
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XM=& W&, EEREE, 25 H2HXER
£ EW 61.54%, 42.31% 1 19.23%; i1 B /K & Kk
FERPAHAFRABBEANTF RN E 1.2.1
o, EMXFARNERSIMRX &, AL MEER
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bR : T . ISE- STk

I
®1.21 “OTBERERE TEARNEFROIENNEZ~HER /KX
FsS ER /X e 1B LA W3R W5 SR LA RIFWS ISR
1 Denmark 16 61.54% 944 76.62% 59.00
2 Germany 11 42.31% 594 48.21% 54.00
3 Finland 5 19.23% 161 13.07% 32.20
4 USA 4 15.38% 307 24.92% 76.75
5 Australia 3 11.54% 72 5.84% 24.00
6 Pakistan 1 3.85% 8 0.65% 8.00
7 Spain 1 3.85% 36 2.92% 36.00
8 Croatia 1 3.85% 11 0.89% 11.00
9 Netherlands 1 3.85% 13 1.06% 13.00
10 South Africa 1 3.85% 13 1.06% 13.00
*1.22 “OBERERR ITREARMEPZIEXNEZ~HIE
FS i B B3 LA WEBUR  WEBRELH]  RISWS IR
1 Aalborg Univ 8 30.77% 433 35.15% 54.13
2 Aarhus Univ 7 26.92% 315 25.57% 45.00
3 Lappeenranta Univ Technol 5 19.23% 161 13.07% 32.20
4 Frankfurt Inst Adv Studies 4 15.38% 83 6.74% 20.75
5 Goethe Univ Frankfurt 3 11.54% 214 17.37% 71.33
6 Stanford Univ 2 7.69% 80 6.49% 40.00
7 Australian Natl Univ 2 7.69% 41 3.33% 20.50
8 Karlsruhe Inst Technol 2 7.69% 20 1.62% 10.00
9 Forschungszentrum Julich 1 3.85% 6 0.49% 6.00
10 Rhein Westfal TH Aachen 1 3.85% 6 0.49% 6.00
Auniraia 122 HEEE
§i @ .m-,- B iR A AT 20 HH40 30 FRA R KN — M4
\ BATR, REWHE, EE. 2ELERNA TR
'“'“'.\ g BT, Bk E%jték)é‘, BRI URE LR,
| MEEAeNERREL T EGNER, SEMME
| ..;,w.., THRGRESFTRARG T, HEEIRH 4R
Qasmicy 3 BB RS, B A R R b 2 A6 B LA
®. ... KAk, B, I, b, B La,
. e BRASMBENTHRSR, tHE. BEE
1.2.1 “IIBLERERA TREARMEEEER /X RTK, EELRBRETE T RAFLEFR
ERIEERLS &, BB AL A T A i R T e TR AL A 3R
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122 “AIBERERRA" TREMARAIEEENMENSIEMLSE

#£1.23 “TIBERERS TEMRENETIES ROICXIEE HERSMX

FS Ex /X &5 e EL b5 [ e S FI95E5 15
1 Germany 132 16.92% 2017.0
2 Denmark 121 15.51% 2017.0
3 USA 120 15.38% 2016.3
4 China 77 9.87% 2017.4
5 Finland 65 8.33% 2017.3
6 UK 57 7.31% 2017.0
7 Ttaly 53 6.79% 2017.4
8 Australia 47 6.03% 2016.9
9 Spain 38 4.87% 2017.1
10 Switzerland 35 4.49% 2017.1

®1.24 “UIBLERERR" TEARINEPIES O XNEZ~EHE

FS g T3 1S E &5 118 3CEL ) S B3] kas
1 Aalborg Univ 52 19.40% 2017.3
2 Lappeenranta Univ Technol 46 17.16% 2017.3
3 Aarhus Univ 39 14.55% 2016.8
4 Stanford Univ 23 8.58% 2015.3
5 Tech Univ Denmark 21 7.84% 2016.4
6 Univ Zagreb 18 6.72% 2016.8
7 Forschungszentrum Julich 16 5.97% 2017.5
8 Univ Sydney 14 5.22% 2016.6
9 Karlsruhe Inst Technol 14 5.22% 2017.4

Frankfurt Inst Adv Studies 13 4.85% 2017.1
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0 EE O E R R A5 & 1.2.5 f
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B K30 K Z A5 Rk 1.2.7 fnk 1.2.8,
BRASETEZO T HE K HH X AN 4
ARy HE. xE., FEREE, X4, FEFH
i Xt o 40.20%, HE4F 2 N EEZ SR
Xt 20.60%, 48 B 3 E] Y AZ G i X H ] 3
#BIE 10%. BT K HE A AT W ey B K X N
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ﬁéﬁ,&ﬁ\w?kﬁiﬁwéﬁﬁﬁyom%
, PE. £E. £E. xE. 28, mngx%
I%ﬁ&%ﬂ T E R R XE W AatE, BiRdsdse
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B RxAZFE, #5289 X £ 5 46.93%, *
B 09 # 5] A 03 X B 16.54%. AR HE 6 B #
SUENRE, X W EHE 4 T e B R 0
X3 5l A0 it XE L i £, HF F B T X
HA %1, VLA P EH AR AR AR B AR
RN PPN i S O e K NG o s B A0k [ ]

#1.25 “SEATE’ IEARIMOPROICNHOEE-HER /KX

FS  ER/#K TIOIESLEL 1E3Z LAl ELETIN EIET N4/ RIS IR
1 China 201 40.20% 7174 43.21% 35.69
2 USA 103 20.60% 3269 19.69% 31.74
3 Germany 62 12.40% 1955 11.78% 31.53
4 UK 53 10.60% 1824 10.99% 34.42
5 India 30 6.00% 875 5.27% 29.17
6 France 28 5.60% 725 4.37% 25.89
7 Canada 27 5.40% 881 5.31% 32.63
8 South Korea 16 3.20% 457 2.75% 28.56
9 Sweden 14 2.80% 628 3.78% 44.86
10 Japan 13 2.60% 480 2.89% 36.92
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*1.26 ‘BEAE IEARAEFRZOICHNER~ETIE
Fs A BB 1B WEIBIUR B IBREES] RIS IR
1 Chinese Acad Sci 39 7.80% 984 5.93% 25.23
2 Cent S Univ 33 6.60% 1862 11.22% 56.42
3 Northwestern Polytech Univ 28 5.60% 912 5.49% 32.57
4 State Key Lab High Performance Complex Mfg 28 5.60% 1701 10.25% 60.75
5 Univ Erlangen Nurnberg 20 4.00% 641 3.86% 32.05
6 Univ Birmingham 14 2.80% 602 3.63% 43.00
7 Harbin Inst Technol 14 2.80% 521 3.14% 37.21
8 Ruhr Univ Bochum 13 2.60% 376 2.26% 28.92
9 Univ Oxford 13 2.60% 384 2.31% 29.54
10 Max Planck Inst Eisenforsch GmbH 12 2.40% 362 2.18% 30.17

‘BEAE” IEMRMOEEER /HXER

Sitale Ry s Figh Deriormance Compier kg

Morthasadsm Pobpisch Uree

Carll § Univ

Charspas Ao T

R ERFER, IR ST 20%, B
Tk, I BBOKF o 5l %8 30 T 3
1 10%. ULk oy B AR AT T, o Bk EL A
A4 BN AZ O I S RO 51 B 3 AL R
7, FENMEEIZCRXRER S,

1.2.3 #REGEIE

WX H & EWPIRE Z AT A,
kAR, REGHENMALE—, SATHERE
BERA LR, MR EGANTREMANRR
MEMEREZ AT RN ERRE, HHHAN

g Flanok sl Ersnfipnach GesbH

124 ‘SEAE" ITEARMEEEINENGERLE
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®1.27 “BEAE IREMARAEFES ROEXNEE-HER / #X
Fs ER /X TS B3 EL B85 %2/ Cie SEL A N3 )iiE k=S
1 China 4652 46.93% 2017.1
2 USA 1639 16.54% 2017.0
3 India 623 6.29% 2017.3
4 Germany 583 5.88% 2017.0
5 UK 555 5.60% 2017.0
6 South Korea 369 3.72% 2017.0
7 France 345 3.48% 2016.9
8 Japan 334 3.37% 2017.0
9 Iran 307 3.10% 2017.1
10 Canada 289 2.92% 2016.8
*1.28 ‘BREAE" IREMRANAFES RSN EEHNME
FsS Ag &5 e 3 &5 e S EL ) 5S|4
1 Chinese Acad Sci 591 20.61% 2017.0
2 Northwestern Polytech Univ 418 14.58% 2017.1
3 Univ Sci & Technol Beijing 307 10.71% 2017.0
4 Cent S Univ 273 9.52% 2017.1
5 Harbin Inst Technol 263 9.17% 2017.1
6 Tsinghua Univ 205 7.15% 2016.8
7 Beihang Univ 202 7.05% 2017.0
8 Shanghai Jiao Tong Univ 171 5.96% 2017.0
9 Oak Ridge Natl Lab 148 5.16% 2017.1
10 Northeastern Univ 147 5.13% 2017.4

20 AK, £ Y IEFRENIILELEE
WMARE T ZRE. HetEaEAH I RERMH
WA B A B A AR, FE AR R
RRBHEMICIFE R IATEMT R £, B
A AW RAA, PR MRS E, FHE
B ERTHFLHMATHAERE T Z 544
b, HEBEMARFEEEEG RN EY . B
A, MR EGRANIRNART N EECES A
SRR G & AR Ea BTN ELE T &,
AOEFERIE 0 TR SR E G T BT R LA R A R
A T RFNEREREARE,

2013—2018 4 “#M R A& A T #F R
WX EEFHE R/ X A5
£ 1291210, AEX 129 UEY, £EME
KARE “HHEREAHIRE BObXHhEEF
HE, HAZGI S A8 19.17% F1 12.08%,
FEED11.67% Pl 4 % 3, Hf, AXHET
K F VLK KW X 3.33% By L I F £ F = LAY
£1, R&£ 1210, B 125 2 Z4B T EE X/ 4
XEWEERNL, TUEHFES XEZ WK A%
5%, PEMFREETRIAY. FEREA¥S
KZBIAZZEH-—E4E, LE126, FE
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#1.29 “MREGEHIR ITRARMOPROIEXHEEFLHER /X
FsS E=xR /X EAN I 13ZEE sl L EIBTIN WEISORELE] ISR
1 USA 46 19.17% 2923 15.63% 63.54
2 Italy 29 12.08% 2002 10.70% 69.03
3 UK 28 11.67% 3683 19.69% 131.54
4 China 22 9.17% 1623 8.68% 73.77
5 Spain 21 8.75% 1401 7.49% 66.71
6 Netherlands 12 5.00% 1478 7.90% 123.17
7 Switzerland 12 5.00% 539 2.88% 44.92
8 Belgium 11 4.58% 1415 7.57% 128.64
9 Germany 11 4.58% 1343 7.18% 122.09
10 Portugal 11 4.58% 861 4.60% 78.27
®1.210 “UDHEGEHRIR TREARINEPROIEXNEE~ LG
Fs A I 1B3ZLE ) WEISOR  WEIBORELE RIS I5UR
1 Tech Univ Denmark 8 3.33% 512 2.74% 64.00
2 Univ Lleida 5 2.08% 516 2.76% 103.20
3 Univ Perugia 5 2.08% 368 1.97% 73.60
4 Univ Catania 5 2.08% 197 1.05% 39.40
5 Univ Nottingham 5 2.08% 195 1.04% 39.00
6 Delft Univ Technol 4 1.67% 1033 5.52% 258.25
7 Univ Coimbra 4 1.67% 492 2.63% 123.00
8 Chinese Acad Sci 4 1.67% 172 0.92% 43.00
9 Politecn Milan 4 1.67% 150 0.80% 37.50
10 Univ Pittsburgh 3 1.25% 208 1.11% 69.33
Lirwy Mgt
Ly Caninll o, . o e

E1.2.5

‘REREIIR TRARMOEEESR/

WXERIESIERE

TFench Uik D,

E1.2.6
EREIEMLE

I, rss Coamies

L

. Churssss Acad S

.I'-:rhll-n-ldrl.r
Livers PR Lnar iy
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2

Fn % B 4 5 DL 5] 48 18 X 30.08% Fr 16.81% it
FHIBOEXHEEFHER / MXNHLE 1
fmE2, WE1211, AR 1212 UFH, #4
B 3 8 516 X E E P AL 2 50 8 F Bl A
HH K FRp AR ERE A, HiET8 oAl
# 26.32%. 12.42% F7 9.87%.

2 IRFARME
21 Top12 IRAXABREEESE

oI, & & 5 A T8 490 45 45 2| i

Topl2 TR LA LK 2.1.1, Hd, “ALHE
RENIARRELES” “BaTHemEdEs
R” B RRTTR” “MEBREMERTFEHS “4
MRS BAH Bl EAFREHEN
o — R EM R R R AR AR “FHREE
BEREHAR” BETHE®EZRENZC T A
BREBRE, FHWSNTRAMBENERES ., &
TF & HT I B 2013 42 F 2018 45 By F A £ F AT
2%k 2.1.2,
NEIRFRABN AT TIRE
FHAT fn ST ENHB AR BE Tkt
(R%21.1), URBANZIBRHARMHEN “AL

F1.211 “URERBEEIR TRARMGPES IO ER~HER /X
FS B/ #X 5 [#2E 3 &5 [#Z e S s3] kes
1 China 3864 30.08% 2017.5
2 USA 2160 16.81% 2017.2
3 Ttaly 1052 8.19% 2017.2
4 UK 1004 7.82% 2017.3
5 Spain 919 7.15% 2017.3
6 Germany 852 6.63% 2017.3
7 France 677 5.27% 2017.2
8 India 631 4.91% 2017.5
9 Australia 624 4.86% 2017.5
10 South Korea 582 4.53% 2017.6
®1.212 “UREGEEEIR" TRARINEPES RO XNER~ T
FsS g T3 1#iE 3 EY 55 %2/ Cie S EL A FI5E5 15
1 Chinese Acad Sci 464 26.32% 2017.5
2 Tsinghua Univ 219 12.42% 2017.3
3 Univ Chinese Acad Sci 174 9.87% 2017.6
4 Tech Univ Denmark 133 7.54% 2016.9
5 Katholieke Univ Leuven 129 7.32% 2016.9
6 Hong Kong Polytech Univ 127 7.20% 2017.6
7 Natl Univ Singapore 117 6.64% 2017.1
8 Zhejiang Univ 109 6.18% 2017.6
9 Shanghai Jiao Tong Univ 100 5.67% 2017.6
10 Univ Sci & Technol China 97 5.50% 2017.7
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kit AR” (LE111), AP REGE
MEEIRAMEFIRNE S, BERENFIER
B AL
(1) ATERENTIHAREESE S
MAEARCT AR AAN, Fating g
MR RS, Eaikit. BTURES TAEZE
MEEBEARMITEF ., 4. BHFUALFKRF

R, RENFRAERN THATE RIANA
ThIZEMEN DB, LFIRFRMERNL
TAFRETEERELER, BMATHHRET
BRENTE T HEEQEANFTE: LT AT
BREF AR UTEAATERBEARN LR, #
BARMEZMRE G /N KRNIF, B EZHE
RREFEUTIUATE: BLFTFL. E&0N

x®2.1.1 &I, ASSHH IR Top 12 TEFARGS
Fe TRFLHA AFE MR g
1 ATE#ENIAERELE S 506 1326 2.62 2015.9
2 2 F AR R A B AR 859 3331 3.88 2014.5
3 TR e B AR 491 2398 4.88 2014.3
4 MR B R G TT K 442 3660 8.28 20143
5 HEREREEFENG 696 4374 6.28 2014.9
6 AL 2 669 4655 6.96 2014.1
7 THENHH By 69 AR B Zh ARt 664 7642 11.51 2014.9
8 Wom RAR BRI T P e 5 RARAT Al &5 RAES A 325 4091 12.59 2012.7
9 A RO A R R 368 1341 3.64 2014.5
10 SN ki = B A N TR A i 4 a5 O 1016 3793 3.73 2014.4
11 BT E BB AR ERA 474 1437 3.03 2015.7
12 ERS R XS STk 947 10767 11.37 2013.7

*21.2 &I, AESHH IR Top 12 TRARMEROEFNEFATE

s TEF ARG 20135 20145 20154 2016 F 2017 & 2018 &
1 ALE# SV IABEEE S 60 79 64 93 93 117
2 BT AR A AR 223 210 226 138 60 2
3 F R A BAT R 71 67 45 63 66 79
4 WR B R GIT K 146 133 85 58 17 3
5 EER 3-8 2t 148 138 157 126 102 25
6 JE 5% U AL 2 & 229 210 151 73 6 0
7 AN AR BT Thekikit 108 191 144 117 82 22
8 o3 IRAR BRI T P 8 5 RARAT AR 5 RAES A 41 32 24 23 27 39
9 A O AL S S BB R 101 98 95 51 19 4
10 BEWFEAFTREHLEHE —ERLEEMBXBRELK 309 287 220 155 41 4
11 Bt BB AR ERA 75 70 66 80 91 92
12 TR AR A A e A T AR 114 135 104 110 124 107
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(2) B FA A & AR

LR, B, FEENRKNE D FARE
RAEEKR, HAREEENARE L ATHEAN S
B Rt TR, ROy Tk, R, B, A&
B AEETRAT RGN E M, KT, H
WAKSZBE»FHHNERETATHANE N
KR (B, BARRKR) , AAFLLREEIE
FRUR AR o e T A T AR R R T R A
K, REXATHLREENHFEG 2 TR
SRR - S E R e o S A P

TR A AR EUFET 8RR
AT B A R O A R R R, BRE A8 A e 3
FA. EMEERARAEREFEUT AT @
OAMR R EWELEB L, TRATENTH
ATFHE T UL N FAEGZERER LA
R, AREMTE. HRAFNAENET 2 THE
Qr 1 & 4 18 3T & A B OR K B R &R R 45 A o M
WRBEERBRELR Y OHBEURER . 4%,
W R DL RE R T R, A e
HHEF E&EMET ST, RRNERRE S EW
IR ENEG 2 F RN RALEEME,
%M AT o T AR R KA T

(3) ZAEIESE MR

T MR 4 B AR — A 38 MR 2 2000°C Lk
e B R EAS, lin W, Mo, Ta, Nb %4 E #
B, BEEAEER, KABKRH, KEAE.
BB TR A 4 B M ROt o B R
WHEAFE .S, WSZATMEMK., BFHEE,
REEE. BB AR EEZNHA,

MEX EEm AR AR, HEEEE
B BB E KBRS 2, TEERSR R AN
THEREES BB VAT EENTEXAE
WA R T, W B B 5 3k 3420°C B #h b 73
HRETRN, HENRAHFEZNERAZRTEF

AW G AR IR

% — BB mIREFERAR, EREHAKIEMEX R
FAERE T RA, AW RELAEEET R
A REERRNE L, L, EEL B
M AH &S HMHERTELRAHERRRH
AR, HEMIRSFEREGH KB4
B BT R AR, & B A R S A TR Y
3DITH A4 B = o, W R B E b  EAK .
B [ 4 B s K

(4) RN RZFETE

WMUFIREERRF TR FTHERT
WAHE, CHEEARBEREEHRETEN
(<TZk) WHBHEERAE, B THREEZEL
ty 1 8 R A RO b . (KRB M R B A B L
gy, EWEARFEERETERE. AMH.
HBRGTEHNMAERAERE, TREERE RA
Y & QTR A e e ' € L i
LI E MR EA NI, EEH. K. S
HEFENT, UEELIT. AHHI., £9HI.
B 57 A U An % 48 A R B R S UK A T B A T
Fo MR NI RMEMAE I TN R R & R AF
PR, BFEHR N EEMRAET RET TR,
HREEES . RAERMBR LR E&FEE, &
B RE TR RNIE, i - RIARAHLH .
MEM TR, TRLAEH K FHATHAN
BAREERSHAE T T BTN BA T 5L
AT A2EMA, TRL AR R, SREE
GULFENFR, CECIIEZLMPFERPA
EFEEN,

(5) TFEREMETFHMN

HEREERFREE RS EERH N
B EREMIT AR AR ERS R TFEE, N T
N A BB TAEFFE U RA R R &R ENER,
ZMTFREFREEEEFTELEARANIMRE
M, RS WERHERARERERS T TFRE
P FREMNERE, —ETFRESER FREEAT
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T, XA EHAHNRETEGNESR; Z2H
AERE T &L e Eas FTEEH—
EWEE, HAE, EWT FRAEFELFNT R A
BANEANLEFN T T EE, FANEEEETE
BT Hk, TERAEERMBETEE, ZHERL
W, EREGKEEREEEETERES,

(6) HiAH LF &

DL R T P ek ROV E R A5 A
REBTEEZLH, 1, REBWAIMKFED
It 70%, T PR R 6 8R4 o st MR A
FEEE, MHREL2RET mRkE, ETHERE
TRV IR B A L, T RO AR AR B R R
ERNMARFE AL EZFH G RERER
RWERE T, BEhdlbFsZARELTRRE
HEZEF M, RAE RIR AR R AT R
fom A TEEA G, DO RIRE . HEH B A
W] R IR TR ARG R, fTHET
HEERA I FlAEFFEBEREALERNRE,
i 2 R b & i L N = & N &
BLA, REERGEE. EHFTE. KFeatey
ERAMA, BRAEFIRERE, REIBREHFRE
AHEENAELE B ARZFMNE,

WAL b A kAL AT RO BOR B A&
FFERNERATE, E_FhEEEREH -5
Mo HTEBE-_HHMRTEEFNRE, RREREH
fodmfnmmd e FRER. BASTHNHES
T, R#FHEGRE . EUREFHRLE, BA
FRERAN R E, RIEFLRETRHRELRE DR
Vokid: b O YA

(7) THENSEB AR “EErE” shaekt

HREMBTL, EEEERTHHEL RS
With, ARERFREALNS, MEFERK
WIT KB 1E B FAEMNBA T AR E
Wik, MEHENE > FERAN M e
WEBEER, AAKBEETE T FMEI R
THRIT A FHENFAN T W, Bt BN A A

witE %, MR RERR b EH B ERN &
Fots 7 LR W HERTOM ., LRI T mEE,
FAlRA AR BHAT A RRRG G RE T FL
BOR, LA B Ae B ph ARG R L. A AR
Wt R AR, BEERE., KHE. BERITE
LB TF R A AR “Bm” shae B RGBT k.

(8) #sim RAFIE T Mo § RAAT H BRI 5
RAEBA

RHEMEEMBR SR TEHEBEEMI M4, LX
Fr B2 R BRIEAR A 7 A B AR R AR UM R AR 3 B
B2 T W RABAT Hy, ADREBT AL B9 I 3735 B R B AR 4
LR RAITSE, TIAMEBIN G RERE -G
SERRIR AL 2 BOK, AR A G W RBOAR A Rt —
FRE. HUEEHEMMR TR, BomRFT
ZFRHE T o R AR M B 5 AT A R IR AR By B b, Am
B8 X B 1 SO A ROR W M AR B R, LI AT
FHAnM o L T e E A RBAT A R E R
HA P Gt KR RE e, AARAT RS
— AR, MERT U ERELRLEY,
2 2t 5 M 1 R MR T2 B R B K BT AE

(9) = 4y BRI 165 o At

AR A B ) 2 DA AR A BT B AR R O R ORE A R R
BRERTF R H X TWARR, B4 o 5 4
MR IR, Rt sy B Rk, WAR
W, R KL G KT, RRFFSEEM
T4 A A T DA SE I T A A A R OR
WREmTRETAR, bt ZEEREHLT
Pl AR H L RRR, SIER, BT
BRI B EEMG RS ENARNE S, EME
HARTAEB MR T IR, ST RMAT
B, FeYWHoRELREGEX, Hik, £4
BRI AR B e BT R R = 8

(10) B EAFREHEMY i — K UEZ
PORER B ] A SR

MAME MR ETH ARG LR, FEHEE
MRS TR T ER e ER, Sl



B8 RS KT, BE Sl iR
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W, Db 240 o) — TR 1 & 2R 1 R A i R 2
AR, BATWREHAE G, L1, EF&EmEs
X P R AR B AR A A R AR 5 AR A
Tk, REE MR R E I IS R T IRK
ARG RE KRB RRBA, BT FEIFNAFER
FaTARE, IEAUASHREEAEL L.
B R E R GRS RSN EERE
AR A TR A SARER, LIk
i, 84 A AR TR E B A St 1 R AR B A
RAFERRFES T, HERE K T
PPk B R AR B

(11) Haepr £ EBREREEAR

FalrE A AR EEARAZTZHERTE ¥
EAF B R AR A TR G0k, B — A
REEFEREFRYEAIBR. BBERBBNE
BHRL, WnEREWERFINBKREL KA
ERGEAH, BEINFHTFERES, &
Hb i ERSR, 2B ARG N, HRE
REFBEEAT. FHRUNAEN - T KA
R R ERAR R AL H, RE—BZ
RELEABEEE, HNARNENEATER
FTPET®E, AXRERE, FIEZRENU
Fo— S A Ko

(12) ¥ R BG4 4 T i v - T 4

BAaTHEEREE A, EEREZFHEN
BARELTERNERER . AMLABINE
DI MEERFREUFERRT, ML EREMR,
B EERAEE, EHBREETALE, RED
EHNENERE; W, #ANERRENES
FRFYEERAWE Ty REF A, XA
EERAMA R E R, EERE R T LR ER
wtE R R A, UK S RMEFTANH, &AL
KRAREF . MEALLLXE LT RHR B E
WAB R, KEFENGLTRFMITELT

W2 BRI VT S AR R B S AL, 4 B T e
BEMER, B AENE, BERATHALES
RS R RINE RS,

TR StmmaTHRERERE, KF
B R, R REETAAGH—RELT
MO, B R AR R AR 0 R R ki E R
Ao MTEABERKEL, XEMHTE—Z 50
TERRME N B, LITRE L REFTAH; @
HTFFESERG T A, NWTUELE, KEFH
SREGEF EE MM A AT AWK ENTF, N
i1y YR 5 BRI 4 B 25 438 o A BRI 1R AR B —
A e A AR TR

2.2 Top3 IFEAXAIAE ST

221 AIERSUIIERESZS

MEE TR . AR BRI PR Y 4 RO R
R EIT. £ EET EREHEARLT
TUVERELXRWER ATHEBEAREANEE .
WLAAL® % 77 B W R Ty B R e T P R A
RKRERBETHE, “Fa+ 1" L¥EHHITT
AP, TEMEHNTE, RAATLEZCAUFA
AnEEH o

ANLE@REMTEF RO TRART T EE ML
EWAFTE: T AFTRNE AL LT LA
ANTHHBANE B WTHEERRWTANT A
FoAEEWEHEE LA ALE R e A
X, HH—FFARBNATLE BEAHFATLIE,
FHEEFRWMAEEMCAZAGEM E, &4
T AR EARE, H—FHTRHEATHIT
RWGREE B, XANTHEERKRALE
KAEMTHBREE N FFEXENERF LT
WA EE LA A,

LA, ATERAELIAEF RN LK K
FARWEZRATHKRE, TEH: ORMAF L.
BAR TR ERFERE LR BRI L b aiR oy 45
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&, AIERBEREARRSALKE L LR, o
P A, DN FRIH R EE, BT DL
FREWEAME, HATERBEEAIN T 8T
I, BEEHREITERFT R, REFLAE, Q%
RN ERBELH, HREEETIRFS AKX
EWika, FE. B RREES, AAXTX
WAEAE R BN A THE IR, &
B B ATIEAR, BRI B i A By
K, @ FEEE, KA LW A%KE ATHEER,
Ao ENIE MR, BI RN EFRREAT
RAWER, UTAAHFT X ERAT A TR
FATHE, AR FPEAATAFIBEGTY
. BARATEE IR, @4 P2 Hh N
5f#E, TV AKE. ATERERAN T £
BARES B E® 4 5 ETRATER M
THE T &, $RAZ LM TAEFIREZ S, TR
fEM AW, ORFELSRREETEMRM, ET
TV EBF, ABIER R A T G s AN
A BRI B A IR ERAK R R, ZAF
KA At B AT A PR IE R AL, HAT
RIRAG IR E L ERNRMEE,
MF221FAUEH, ALE#EAENT LR
WHZRCEFEEREEZEMFE, HRMEENH

B E A RHMEE; MHUAER, wEE. s,
mEmEEE, WEMXEFANEERAER, &
AE221FUEE, £EMRMNEENAGERS,
i ERAMmEEAMEXAEAEAFK222FF2.2.2
k&, B KA EZFE Top 10 B HLH £ F kK
BEE, EEM#EXAE, Ptk amxsE,

222 BATHRHENEER

BN 21 HAELUR, & TR ZER WK
HIFRIETT e . FEIR IR B8 DA BO A U R AR 5
FlAGIRT BN RE TN F 2 RE A
RETERRIENFTEEEN A S LM EE
2T MR AT LR AR R TR 5 R IR & 2 P AL,
IR i 78 T DA 4% A ol SRR A PR A A R IR 5 R
1R AL 8 T AR AR A R R K B R R A
WFARFREHRAEH S, BRRERM . £
AE o THRERT . BIKENSKE 2 TR
EAE, SMEEAEERILR, RALRRER
EMEEANENEG T TR &, HE
FEFER, e, Tl Tixfamts s
FHEEGPAE, Akt EAEENL., ik
FH MR BT BN ENEG S THRER
REWEGSTHNEEZRRET M.

®221 ‘AIBSHIIRRESES” ITEARRIBEFZOSNNEE-HER /K

FS ER /X RNAE RIFELLH W55 WS IEELH R E k-
1 USA 165 32.61% 640 48.27% 3.88
2 China 131 25.89% 235 17.72% 1.79
3 Japan 64 12.65% 79 5.96% 1.23
4 South Korea 45 8.89% 22 1.66% 0.49
5 Germany 22 4.35% 15 1.13% 0.68
6 Sweden 14 2.77% 47 3.54% 3.36
7 Taiwan of China 14 2.77% 15 1.13% 1.07
8 Switzerland 12 2.37% 24 1.81% 2.00
9 France 9 1.78% 8 0.60% 0.89
10 Israel 8 1.58% 26 1.96% 3.25
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F222 ‘ANIERESHIIERESES” TEFARIGFHZOEFNEES~HTIG
FS i3 Ex QA= ANFFELHI a8 eIl FIOESI1E
1 KLAT * 12 2.37% 44 3.32% 3.67
2 GENE * 10 1.98% 37 2.79% 3.70
3 SKFK e 9 1.78% 37 2.79% 4.11
4 BOEI =H 8 1.58% 25 1.89% 3.13
5 FICO * 7 1.38% 23 1.73% 3.29
6 DANH *#[E 6 1.19% 52 3.92% 8.67
7 ASHF #E 6 1.19% 19 1.43% 3.17
8 HONE * [ 5 0.99% 32 2.41% 6.40
9 UNAC * 5 0.99% 22 1.66% 4.40
10 SIEI & 5 0.99% 4 0.30% 0.80

7 : KLAT %7 KLA-Tencor Corp.; GENE %7~ General Electric Co.; SKFK 3% 7 SKF AB; BOEI % 7= Boeing Co.; FICO
%7~ Fisher Controls International, Co., Ltd.; DANH % 7 HACH Co.; ASHF % < Ashford Tech Software Inc.; HONE % &
Honeywell Int. Inc.; UNAC 5 7~ United Technologies Corp.; SIEI 5% 7~ Siemens AG.

T of CFea

‘- -

E221 ‘“ATERSHISRRESR” TREFLG
NEEER / WXESIENE
2013 F UK, “BaTMHRNENEER

oo A EEFHE RIS Ak 223 40
%224, TEEZEH K KA E B A EF L
F223, AMEHL T HHANAREEETEFA
AW FORIREEERF SR, AEMABE L&
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#2.23 ‘BHFHHNEMESR TREARMEPZOENNEESEER /XK

FS ExR /KX NHE RFFELLSEI W51 5 1EEL I 95151
1 China 587 68.34% 1997 59.95% 3.40
2 USA 88 10.24% 654 19.63% 7.43
3 Japan 88 10.24% 302 9.07% 3.43
4 South Korea 40 4.66% 140 4.20% 3.50
5 Germany 22 2.56% 96 2.88% 436
6 Switzerland 8 0.93% 34 1.02% 425
7 France 7 0.81% 32 0.96% 4.57
8 Netherlands 6 0.70% 41 1.23% 6.83
9 UK 4 0.47% 38 1.14% 9.50
10 Austria 4 0.47% 31 0.93% 7.75

K224 “BHFHRNEMEER” TEFARGFZOEFNEE~HTE

Fs g Ex RIS NFFELLSI 51 WEIELLE  FIYEIE
1 SNPC F & 11 1.28% 48 1.44% 4.36
2 DOWC * 9 1.05% 76 2.28% 8.44
3 BADI = 9 1.05% 49 1.47% 5.44
4 CAAC F ] 8 0.93% 24 0.72% 3.00
5 TORA H A 8 0.93% 13 0.39% 1.63
6 GLDS e 7 0.81% 78 2.34% 11.14
7 ASAH H A 6 0.70% 32 0.96% 5.33
8 SABI # [ 5 0.58% 39 1.17% 7.80
9 CPCH * 5 0.58% 31 0.93% 6.20
10 ESSO * 5 0.58% 30 0.90% 6.00

7 : SNPC 5% 7~ China Petroleum & Chem Corp; DOWC % 7~ Dow Global Technologies LLC; BADI 5 7~ BASF SE; CAAC %
7~ Chinese Acad. Sci., Changchun Inst. Appl. Chem. Inst.; TORA % 7~ Toray Industries, Inc.; GLDS % 7= LG Chem. Co., Ltd.;
ASAH % 7~ Asahi Kasei Chem. Co.; SABI % 7~ SABIC Global Technologies B.V.; CPCH #% 7~ Chevron Phillips Chem Co., LP;

ESSO % 7= Exxonmobil Chem Patents Co., Ltd.,
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#2.25 ‘“ERWBSEMR ITERFRMOPROEFNEEHER /MK

TCEHA

.ﬁll:lil

“BATHRNENEER" TRARMEN

FsS ER / X RHE NIFELLH) Tk el (4] NS
1 China 292 59.47% 343 14.30% 1.17
2 Japan 116 23.63% 1309 54.59% 11.28
3 USA 20 4.07% 282 11.76% 14.10
4 South Korea 18 3.67% 10 0.42% 0.56
5 Germany 13 2.65% 230 9.59% 17.69
6 Switzerland 5 1.02% 36 1.50% 7.20
7 France 5 1.02% 24 1.00% 4.80
8 Taiwan of China 4 0.81% 1 0.04% 0.25
9 Sweden 3 0.61% 118 4.92% 39.33
10 Brazil 3 0.61% 21 0.88% 7.00
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*226 “ERMWREEMA IRFRINEPROEFNEEHIG

FS Lk Bz RITE RITELLH E]E WS F9SIE
1 HOOL B & 31 6.31% 512 21.35% 16.52
2 CQRZ T E 15 3.05% 14 0.58% 0.93
3 NIHA H A& 14 2.85% 41 1.71% 2.93
4 YAWA H A& 10 2.04% 127 5.30% 12.70
5 CMTL 18 9 1.83% 240 10.01% 26.67
6 NIPA RN 9 1.83% 206 8.59% 22.89
7 ANSH T E 8 1.63% 18 0.75% 2.25
8 KUNS + 6 1.22% 20 0.83% 333
9 SHAO E 5 1.02% 2 0.08% 0.40
10 HENK 18 4 0.81% 78 3.25% 19.50

7 : HOOL % 7~ Nihon Parkerizing Co., Ltd. ; CQRZ % 7= Chongqing Runze Pharm. Co., Ltd.; NIHA % 7= JX Nippon Mining &
Metals Corp.; YAWA % 7=~ Nippon Steel & Sumitomo Metal Corp.; CMTL % 7% Chemetall GmbH; NIPA % 7= Nippon Paint Co.,
Ltd.; ANSH 5% 7~ Pangang Group Panzhihua Iron & Steel Research Institute Co., Ltd.; KUNS 5 7= Kunshan Qiaorui Metal Prod.
Co., Ltd.; SHAO % 7~ Shaoxing Wancheng Metal Sheet Co., Ltd.; HENK % 7% Henkel AG & Co KGaA,
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m. ERST IR

1 IEEHRHE

1.1 Top12 TEMRAEIBELEESE
WIESH W TRAHAH M Top12 TRAR
AARELLLEETHREMESBZFRAL TR,
BRERAGIR, HARENZFRAREIE, 7
WHER ARG TREANFR, LPFHAAMEEES
THAERERAEAN S TEREHGE L Xk
A L R AR “KRBEAMATL
B SHANBAETETR “2EAGRETHE
Aotk E R A EME - T -
WEH R ARESA T L, FRENFR
WA R EERERT  ZEE CK
HEBEENG “BugEgmkiFaar” “§
HWEEFT FRABRF LB EHKNE" |, @EX
XEMA BT ARG mETANSE" B
KEWMALLEBERMIRER” LRI

Fal kARG HLEE RO BB T RS TR XB
TH R R

N TAREHF JTRTI BT 35 RO A% 0 i A 2013—
2018 FHEF K EKH ALK 1.1.2,

(1) 5THELEGRERBEGERNNS TEH EEHE

MEARFAEARE. N, K. 290
e M E, HAMMEEEA A ELRERMINE
RER B L ALBEMERERE, ZRTHER
AR K EARTF, WA, Ao foA & B A&
IR TR 2 R AR AR 7 K, (B Ry A oK e
KO — /3 R R KR 3 R A AR
HRE B, RARKNES T, AL B S,
RIEA ARG, REBMEESENE N E
A IR KA B N P ey Bl Ak s, AR
L AR KA GE AR AR A0 A R R G AR
XA EERE, ke KRN,

x1.1.1 BRESHF L TREWE Top 12 TIEEHARAELE

3 i oxn mR Smm wme
1 5 HARERAEANS TE BEGE T & 210 8856 42.17 2015.9
2 38 A% MR AR A % A B 1 ALEE BB AE 106 1064 10.04 2016.8
3 ATH 65 b B AL 44 244 5.55 2015.8
4 ARG HALLHHE AT RER 17 62 3.65 2016.2
5 oA A L B AR 25 1023 40.92 2017.6
6 ABRMATG S B WG e T LR 397 3180 8.01 2016.1
7 A A B A E AR A P AT 4R 73 3806 52.14 2016.3
8 %W E R AT G & R 209 7518 35.97 2014.3
9 RH T — TAZ - M — AL A R R S LR 7 11 185 16.82 2015.8
10 XL B EENH 243 6785 27.92 2014.6
11 AR B R A R 111 1005 9.05 2016.0
12 RUW2BY FRIEF L FHEEKNE 142 762 537 2015.8




e bR AEIRSH I TR

£1.1.2 BERSH TR Top 12 TRRAREIGZOICNEEREH

Fs TEHREE 20134 2014 F 20154 2016 F 2017 F 2018 &

1 ENBRARBROERNN S TE B EMEET & 30 17 31 38 49 45

2 S8 3E MR AR AR % AR 4 ALEE BB AE 0 5 15 15 31 40

3 AT 45 i BB AL 8 8 2 5 9 12

4 Hx G A KA RS AT RES 2 3 0 1 6 5

5 S Al K v A Al AR A R 0 0 0 2 7 16

6 ABEMA LA L B W HEET EHR 23 40 74 85 80 95

7 A EAERE T E A N P 7 4 6 7 9 11 14 26

8 AR Y G Y SN AE S =y 66 62 41 32 7 1

9 AWM - TAE - HE— AP KSR A T % 1 0 2 6 1 1

10 xEe B E S 63 63 54 42 17 4

11 R R R A AT R 14 15 13 17 18 34

12 R BY T RIEFT L FHEEKINE 26 18 18 20 23 37
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HEREIH N FRAW T EERRBERNN T
B, MEREFEFEMNE @R RE EEUARREN
Wl R Ak R D A
HHERARLA ., AF ZRREKR, F LA
DA B S0 B SR AR B B R R & B B R AR

PN REE R E A R, A LT A A
W&, BENEEMEREENRE, BA
HEFEMEYEFERGN B EEMEE T A
X E P FEAT R AR R, R B AR A S
MAM X, REARETHEHE: FHAAGGEE
FEMBEHETENERE - %, UEEHA
ZMMER T EME NS TR B EMEE,

(2) RERNE KKK E#MS

BN Y QR s S i
HE08FF)K, 2T HLEBELELEMN
& N 2351 GW, H A K E 1172 GW, KEE 4
564 GW, K [HEE W 480 GW, A 4Rt A 121 GW,
A EE o 539 GW; A Zk B E T E i Rt
EHLAAE K 180.9 GW, [F K 3%, H o 4
KE N 1707 GW, 5t 94%; W (b 6 Bk
489 GW, [ K 66.3%, H 4 8T o fT b
H B3R 86%, LR AN WLt A A R o Y o H
K 6%, 2018 £, A A& IR H G R NAE A
171 GW, R WK 7.9%, H+ KN 94 GW,
R K 49 GW, A K 21 GW, #HW LB EN 2/3
HRETHEARR; 2 REMEETE B RN
AL 5.5 GW, H o i Ab 6 fk o 3 3 3 E ML
A, H35GW, F LK 288%,

REZT B A ERIREA AR AR ERR
HEWE R, HE20I8FFK, 2ETHEREXR
HEHLAE N 72896 GW, 14 EH L EHAEE K
38.4%, H # Kk A 35226 GW, & 18.5%, X
M 184 GW, 1 14.9.7%, KK 7 174 GW, 1t 9%
RECHEHETE R ENAEY 312 GW,
Bl K 8%, H A AKE @A N 300GW, hib
96%, [ IEK 5%, HKZ Wb F ek fs g
fb#h, 2814 1.01 GW F1.0.22 GW, [ o5l 3 %
159% #1 1000%. 2018 4, 4 [ #7347 4 2 F
L&y 4426 GW, Hr 4415 if 8670 B 09 2 LA
B 2.3 GW, Ho b 1 B A HT s L
K, H0.6GW, FEI#EK 414%,

5
h\

Booh
= -

\

32
ped



'/.4 Ll
-'-!,','/ SH T

Engineering Fronts

WHER, E. AL KA RAL SN L RS
EMABALELANTES TR AANEE
B, RELMARAMT RS AHETE &t
TR T, EFEET T AR A
AT A3k, 4 850 MW B4k 3k 7 < 4l
KL 4 Nk 3, 8 kA LA Y B 9
Yo AR TR A M B L S AR AR
B AR EILT i R AR S E AR B
BB R EEAT, DRI A A B
BT

BRI, 14 0 1k I W AR — kAL 8
B AT RS A AR R A R, (B
HHEHIEAGHL, ERNEREABEEEE
Wk B AT MR B TR 3L A B A B T
EHAEA. RAREEEABEERE, HATT
B AR B R AR B R R
K5 % T 5 B A AT S AT LU B A R
KAAENB T, TG HE S N EE W R
ERASER,

BRI (R A A — KRy
TR s 5 A IR AR A T

KL K. KFnE E AR S T A T A R
WA R A%,

(3) EAFHRER/ R A EELER
T T

WAEEK 1.2.1 7T &, ZHR T B Z S X~
HHBEERLZWERYFE., 2B, WEMEE, &£
B, PEMEE SREATEA, XA
39.05% fn 20.95%. F7 & An 3 E By AZ 0 i ST EL ]
# 9.05%.

RAEEK 122 7T &, R T M BEZS X
HHEERZWINM L FERFR. EEREAF.
FERERAF., BRTEAFE T HoRMFELK
Fo MEFEE 121 T, RAFEFZIEARXA G
ERFFHX AN ATE., 5. ZE. ®k
MEFEETE, PEXENRCEXHERS, §
PEAEAXRAXHNEZERAXE, ¥XE, #X
FEfE AR, £EBRKXEEORXHKR, FXEAL
AKXRWXWEEERAFTE, BHEF, ®BAAL
Vi

WAEE 122 5, FEMFEATEMZK

& % B % REHEEAE, PERAFRMFEEXFHAE.
S EmEERE T AT HARELR. B, B MIT #0 Pacific NW Natl Lab # 41E .
RAETTARFERE L Tm Bk TR F 123 27, HIZEQBXHEFHE SN E
121 ‘SuB4stRBsERNEScaREREie S TEARIETZOIEYHNEE~THER / X
FS EZxR / #X ZIE S EL vl WEIUR W BRI BIOWSSTUR

1 China 82 39.05% 1929 21.78% 23.52

2 USA 44 20.95% 4388 49.55% 99.73

3 India 19 9.05% 476 5.37% 25.05

4 UK 19 9.05% 681 7.69% 35.84

5 Australia 16 7.62% 1001 11.30% 62.56

6 Germany 12 5.71% 337 3.81% 28.08

7 Canada 11 5.24% 212 2.39% 19.27

8 Spain 10 4.76% 367 4.14% 36.70

9 South Korea 9 4.29% 125 1.41% 13.89

10 Japan 7 3.33% 113 1.28% 16.14
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*1.22

‘SulBLRRBS RS TR REMES R TRMRANGPROIEAEE HIE

FsS g N8 13ZLE ) W5 50X WEISORELE] RIS SR
1 Chinese Acad Sci 11 5.24% 219 2.47% 19.91
2 Shanghai Jiao Tong Univ 7 3.33% 63 0.71% 9.00
3 Univ Chinese Acad Sci 6 2.86% 110 1.24% 18.33
4 Univ Malaysia Pahang 5 2.38% 136 1.54% 27.20
5 Tsinghua Univ 5 2.38% 83 0.94% 16.60
6 Indian Inst Technol 4 1.90% 112 1.26% 28.00
7 Univ Wollongong 4 1.90% 85 0.96% 21.25
8 Pacific NW Natl Lab 3 1.43% 692 7.81% 230.67
9 MIT 3 1.43% 572 6.46% 190.67
10 Stanford Univ 3 1.43% 753 8.50% 251.00
LT, 1IN Tiargatoan Ly
T ? J’::--u-'-.- Wi Mglrysm Prharg .l-r-ﬂ.---rru Tieghani
s gy ]l ; e Uiy Chvrmeser Acad S0 iy |+ Wolongons
o
7T tan
i ] / "_".-i: nmmIWLHI’ .D.n.u\.c'-.'-.':r-lu-r.
! h .r.mr. Fonsa -uﬂ
e g Coanaia Aidd S .m-no-u (TR

1.2.1 “SAUBLRERSERNS TaE E#EEDIE
TEMREIAEERER / XENEIEME

Ko ®E, #Il%ek T hf h 45.38%, HAE
FEH, B3O HH 17.98%, 12 E fo s &
B 4 51 4% 0 18 S H 1 b B 3T 5%

K124 %, 5 CH & S HL
M2 P BB, 5% 0 R SCH B 27.65%,
HAZFEHNZFRKXE, I Z BTN
10.28%, HEwgEdEksmd R K%, #5l
i ST 231 R 9.51% Fr 8.11%.

B ERBESN A0, FEMEEE 57
HERBREERANS TG EEMHE T E TEH
GERT I B AZ 0 SO R T BB A A R AT A
o (5] B 2 e A o [ 0BT K S AL B AZ G 9 S
FHEs BT RS,

1.2.2 “SAUBLRERSHERNS TaE EEEDIE
TEMFELAEZHYERNEIEMES

1.2.2  SEHEAZBARIANAE XM RHR G AR K I iE

BB E AT KRB NBE A EN R, =EE
LR ST B oy & — 5 &, FLE R4
EFFKEHBRE R, wEXH T RZRAS
A % AR ARG PR R

Har, RIECAHNIREZD 5 RGBT,
B2 864 AT B TN 5 37 IR 89 JE KRR AR
EEATHAETHER M, A NE ., REAEE
HEATH, B, YSWERELNARELEESES
EVER BAHERE T NG S K UHE
HRTE, HF, hEGSTHH S @ %A EE
Jl 2% 2 ( Pellet-Cladding Interaction, PCI) # X Z|
B 50 B9 R A /N B S G A M R R AR AR B TR B
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*1.23 “‘SUBLRRBAERNS EfReiE" TRRARAIEFIES OIS XNEZR~HERSMX
FS ExR /#X &5 1#e 3 &5 [# e S FI5Es |15
1 China 4173 45.38% 2017.3
2 USA 1653 17.98% 2016.8
3 Germany 631 6.86% 2016.9
4 South Korea 558 6.07% 2017.0
5 Australia 417 4.53% 2017.2
6 UK 342 3.72% 2017.0
7 India 342 3.72% 2017.5
8 Japan 336 3.65% 2016.9
9 Singapore 273 2.97% 2016.9
10 Canada 249 2.71% 2016.9
®1.24 “‘SuUBLRFEAERNSTEEERESE TIEMRANEFES OIS EE~HE
FsS Ag Nl AW vt &5 1T g 3L ) 5S|4
1 Chinese Acad Sci 573 27.65% 2017.2
2 Univ Chinese Acad Sci 213 10.28% 2017.5
3 Tsinghua Univ 197 9.51% 2017.1
4 Univ Sci & Technol China 168 8.11% 2017.4
5 Univ Munster 159 7.67% 2016.4
6 Huazhong Univ Sci & Technol 137 6.61% 2017.0
7 Nanyang Technol Univ 135 6.52% 2016.9
8 Cent S Univ 133 6.42% 2017.3
9 Forschungszentrum Julich 128 6.18% 2017.5
10 Tianjin Univ 117 5.65% 2017.3

T, B THOE N HE T AWy B3t 5 R a7 KR
El H 4% )~ % /K Z # (Loss of Coolant Accident,

LOCA) # R T X 7 8 K AR E A KT 250,
REXRERGRADHZEHEROB R ES
WA RPRENER A LFTH, BT ERE
HNARAIE G R BAT A, EAEZ R TR
HFHBTZ R E T AR R E, BEA
WHERE, KRAMTRE, §TEHUFZIRE
ZAMRFMEK, At 2B ERtamE S

SEHE B G AR AR B b R BAT N o

WMENEHAR, TELEEENEHANEZREFR
AR, EMERBITRE R LR, BHELE
AORHPE R R | B T 4B BRI A | P 4% (re-fabricated
rod) ¥ %F, RABAMBAERF TR THATH.
I 48 K A& R EAM . BRI AL 2 A T
A, meMBHE. Afes. BWEESE, i
RN sE ., 8. AR, RS RRERAT
B, WA ARRE B B W ARAT

KT EAMENL RETHBAT A SHEN %
—, ER EENERAELS T A Fu% LT RE
BAMT RS S A X ARG IIE e 5T



& ViR BEHR SO TR

2

FEHE LA KM A R TN ARy 38 BRAT o

RAEF 1.2.5 ¥ Jo, ZH R T7 W B9 AZ S8 U
HHERSHEREXE, $E. #E, mi, &
B, £%, xEHEEF -, 28R T E L2
64.15%; o [ 42036 B A 3E 10%.

W& 1.2.6 7 0, AR O7 W AL i S
¥ & & % W HLA £ Oak Ridge Natl Lab, Idaho Natl
Lab, Z0ifsC HBHETRADL 10 B

RAE R 1.2.3 7 50, Oy E B IURE K
XEaktreE, 6. 8, £E. £7x. %
B, #E. wmi, PENAERRIEERS, %

REREAmBERTEERE,

A 1.2.4 7 41, Oak Ridge Natl Lab, Idaho
Natl Lab, Penn State Univ, Los Alamos Natl Lab fn
Westinghouse Elect Co, Univ Wisconsin & &1k .

x127%, ISR XFHKRSHERZ
E B, 7| %S 0 X ik B 37.44%, o ik F|
26.99%, % El %] 10.92%

K128 %, miZL X H&Z NI
s Oak Ridge Natl Lab, 7 7 7% & it 5C ki 7] 3k #|
29.03%, Korea Atom Energy Res Inst 87 5] % 0 i
Xl E] 10.26%.

x1.25 “SEHRRIERMEHRGTIERIGE” TEARIEPZOIEXNEEFEER /X
FS ER /X 2B B3 LA WEIBR  WEBUREEE] RIS ISR
1 USA 68 64.15% 751 70.58% 11.04
2 China 12 11.32% 55 5.17% 4.58
3 South Korea 10 9.43% 150 14.10% 15.00
4 Sweden 6 5.66% 40 3.76% 6.67
5 UK 6 5.66% 38 3.57% 6.33
6 Japan 3 2.83% 44 4.14% 14.67
7 France 3 2.83% 24 2.26% 8.00
8 Germany 3 2.83% 20 1.88% 6.67
9 The Czech Republic 3 2.83% 13 1.22% 433
10 Poland 2 1.89% 1 0.09% 0.50
®1.2.6 “SCHEREIIERIEHRGNERIGE" TRARIDEP RIS ANEEHNAE
FsS A BB EL 1B3ZEEf) WEBUR  #WEIBREEE] RIS IR
1 Oak Ridge Natl Lab 22 20.75% 328 30.83% 14.91
2 Idaho Natl Lab 10 9.43% 88 8.27% 8.80
3 Penn State Univ 7 6.60% 124 11.65% 17.71
4 Los Alamos Natl Lab 7 6.60% 53 4.98% 7.57
5 MIT 7 6.60% 47 4.42% 6.71
6 Korea Atom Energy Res Inst 6 5.66% 131 12.31% 21.83
7 Westinghouse Elect Co. 6 5.66% 108 10.15% 18.00
8 GE Global Res 6 5.66% 7 0.66% 1.17
9 Univ Wisconsin 4 3.77% 21 1.97% 5.25
10 Gen Atom Co. 3 2.83% 96 9.02% 32.00
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1 M7

A . el Abiimi Erestgy R brad
Sraniiehi . . Lo Almmoey sl Lab s
Face A Wesbrgkcams | et Co
Sl Wcawa . P Siade ..r-.-.l_
@ comarm '. GE Gl Res
‘-'"". mnt::‘-.
d =]
d Fhea Crech Rippubd: .Urr\-ﬂmr
LA Pookinrad D i Mol Lab .n:.-mun--::-:-

1.2.3 “SeBtRRFIEX M EHRAIIBERIGIE" T 1.2.4 “SeBtizRRiFIEX M EHRATIBRIGE" T8
HRENEEEER / XERISIEWE HRENEEENRENEIEME

®1.2.7 “SOHERRRIERMERRGTIERIGIE” TEMRAEPRES I OEXNEEFHER / #IX

Fs Ezx /X B85 [ e 3L E He5 e S EL Bl FAYhES
1 USA 240 37.44% 2017.7
2 China 173 26.99% 2018.2
3 South Korea 70 10.92% 2017.6
4 UK 39 6.08% 2018.2
5 Germany 26 4.06% 2018.1
6 Sweden 22 3.43% 2017.9
7 Japan 21 3.28% 2018.0
8 Russia 18 2.81% 2018.3
9 France 13 2.03% 2018.4
10 Canada 11 1.72% 2018.4

*1.2.8 “SEHZRAERIERRGTER L TREAREFIES OIS XREE~ HE

FsS s TS B33 b5 [ 018 3L S as)iE k=S
1 Oak Ridge Natl Lab 99 29.03% 2017.5
2 Korea Atom Energy Res Inst 35 10.26% 2017.5
3 Idaho Natl Lab 33 9.68% 2017.8
4 Los Alamos Natl Lab 31 9.09% 2018.2
5 Univ Wisconsin 25 7.33% 2017.8
6 Chinese Acad Sci 25 7.33% 2018.5
7 Univ Tennessee 21 6.16% 2018.1
8 Penn State Univ 19 5.57% 2017.6
9 Nucl Power Inst China 19 5.57% 2018.4
10 MIT 17 4.99% 2018.0

BV EBE AT, KB, FEAESLHES H R 5| AW RAF], % EF AT
WA R AR R A HLIE R E R AR I XU BOBRXHER S,
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1.2.3 ANIZEEES MBI

AL GRS i H Rk A 7 62 fF Rk B35
TR A A R LA DA RO I B TR AR, A
THEBBEAREEME UK mE T L #EALA LS
BAEBAT, ATE R mBETN &R KN E mEEL
AR RN ENTRT, REBETENH
WAEREFIHE, FHERNTNZR, BT
ML FHRREHRE, CFHFHE. A F
B, mREAE. TREME. EREES EaT
BEREFpHELY, ZEFEEZRKA, BFER
RzRA, AKX LZHBERESZNERST, B
Mo R e MEARTR . 1B KB RO S A
B A R B EAED, EH RS S AENR
A&, TR IAAT ISR AR, &AEF
HBFELBERE-NGE—T 6L, NBEAER
AN B B EATRA K . B EMA TR =
GEAZI A BRI R 2L BN TANE
BERAE, EIATEREE, ELHFEEHE
FEW T, LABEARFEE R, FHEANIHT
PR PR, AT A BY RATAE 700 % AT A B3 K&
AEwmEa b, BaBEERAY. AENTNAR
K, MBI —RI|FRMTE, H&EFH %, i
B L A BEIATRE F I FAN i, EE WA

BEKX, B A4 6B A R TN R A AT
EARENE, FEERGHAR LAHFT R, £X
WROR B R A AR, X R & EEI AR
FFRBEAREF LR X8, F LA %L AHK
AT TR LG b A EIRTT R TR KR TR
#, NTERERAEHTNE L m I RBEAKH kK,
DLt R E R B s K sk IRF Ko

HMABOBXKEMI A EER EFH. Do
Mafn, 8. PESER(LEX129F1% 1.2.11),
FTENHAEFE M IV A, EHEETE M
gk, FHEZMILEARE. MARFLARK
FRAFRE (LK 1210 F0% 12.12) . x4
BAFTAEE, BAMETFELE, oAt
BR, DEEMAfain D kT E 2 6 5 B H AR
Z, WA P 2 L E R F AP B Ao Tk,
Pl ML EREFRG T FAFZRAPHFRT X
mAE (LE125FE 1.26) .

124 HWrREHKZESUE LT RER

(1) MR %28 E BT RER

MR L ABRE NI KB WEL T RN
B, EHANFARCHFLBEH R BN, FEXIHE
RS XYV AL GEEERABORL HENES .

#1.29 “AIEeSHEmNG" TRARIMEPRIENEE~HER / X

Fs B/ #X IE Y 1B WS ISR WEISORELE] RIS ISR
1 Iran 19 43.18% 140 57.38% 7.37
2 Saudi Arabia 10 22.73% 57 23.36% 5.70
3 USA 5 11.36% 9 3.69% 1.80
4 Canada 4 9.09% 18 7.38% 4.50
5 Australia 4 9.09% 6 2.46% 1.50
6 China 3 6.82% 11 4.51% 3.67
7 Egypt 3 6.82% 18 7.38% 6.00
8 Algeria 2 4.55% 7 2.87% 3.50
9 France 2 4.55% 7 2.87% 3.50
10 Malaysia 1 2.27% 14 5.74% 14.00
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#1.210 “AIZEreSHmuliG” TRARENEFZOIENEZE =G
Fs A AN G 1994 4] WEBUR  WSBURELS RIS I5UR
1 Petr Univ Technol 9 20.45% 89 36.48% 9.89
2 King Fahd Univ Petr & Minerals 9 20.45% 56 22.95% 6.22
3 Islamic Azad Univ 7 15.91% 83 34.02% 11.86
4 Anmirkabir Univ Technol 3 6.82% 35 14.34% 11.67
5 Univ Alberta 3 6.82% 12 4.92% 4.00
6 Southern Cross Univ 3 6.82% 5 2.05% 1.67
7 Univ Tehran 2 4.55% 20 8.20% 10.00
8 Nexen Energy ULC 2 4.55% 11 4.51% 5.50
9 Univ MHamed Bougara 2 4.55% 7 2.87% 3.50
10 Univ Rennes 1 2 4.55% 7 2.87% 3.50
®1.211 “ALEBeSHmuliG” TRAREIEFES I OEXNEEFHESR / X
FS ER /X 5 [ iE S EY B3 1% Cie LAY FI5Es 15
1 Iran 76 31.93% 2016.8
2 China 40 16.81% 2017.6
3 Saudi Arabia 27 11.34% 2017.7
4 USA 20 8.40% 2017.4
5 Canada 19 7.98% 2017.5
6 Australia 16 6.72% 2015.9
7 India 11 4.62% 2017.2
8 France 8 3.36% 2016.6
9 South Korea 7 2.94% 2017.4
10 Malaysia 7 2.94% 2017.1
Ay s s Lisery AllbeiLs
— . .:h" ST T . Sicamham Cross Lisk
% Eae i .
SA . r e Tebwan
=T = .
““"""""‘:"". = .M“ Firg Fastel Lirwy Pots & Birierais . . Meaen Ensigy LU
."'-m .u-\.. Wielmad Bossgars

i
I‘MI

FEER / HXEEIEML

Q.

E1.2.5 “ATEESHBHMINE" TR

Polr Unre Technol

Lirws Flarraes. 1

B 1.2.6 “ATEeSmEmuuyE” Tm

REIEME

RAnAEEIEE

85
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& 1.2.12 “ATESHREFUNTLE TEARANGFES e XNEE~ETIE
FsS A B3 #2208 3L b5 %2/ Cie SEL A eS| F
1 Petr Univ Technol 31 21.83% 2015.7
2 King Fahd Univ Petr & Minerals 21 14.79% 2017.7
3 Amirkabir Univ Technol 19 13.38% 2017.6
4 Islamic Azad Univ 17 11.97% 2016.1
5 Univ Tehran 13 9.15% 2017.4
6 Shahrood Univ Technol 8 5.63% 2018.5
7 Southwest Petr Univ 8 5.63% 2017.4
8 So Cross Univ 7 4.93% 2015.4
9 Tsinghua Univ 6 4.23% 2017.3
10 China Univ Petr 6 4.23% 2017.7

THHELEERIM. RAFEL#EHE. &
B AP RO B R e 09 48 B (LS R BATROR AT A,
IR F AR & WIOE S5 g R R LI
TERAT At B W, LI TR
R MAGRG KR, LR ERRRY,
FRITREEERT WHO AR —, BREFRL
KA iy > ARAS TR H EESCH
LT, WEEKSVEBERLENFLEY, K
LT REAREET R, A RMERBAREMRT
EEAE, A AR RIS AL

BRZLBBGRATTRE EZENE T W aFHE
CEPTFRT AR, HEXRBALEENE A
GHENEY, RENFREAGHEN . ETA%S
5 8 Bk 0 T R A BOR L AR SO RO B 1R
BRI

(2) WAL LEHE @ AITRER

MEmABEFRLEHHEFA, KSE, &K
B RARFERBAIAKE, WATFREZE,
G ARRE T WEE— RF A, Eit,
BFEMEAE. ATHE, FEIE, FTEH
IRFEFWNEREE, I XENZ2HAE A
FRERER, LI IR A 2 0 TR
W AERRE ., SR LA R, TS

ARBHZLZFaBIrRk#ttE, YELAREE %
WA REARUREEELHE,

AR AT NI REL EE Y Kol AR
RAE. #ATITIRF ., S5 ATEEA T £ Rk
K, Hb, WABRREETEZNHAREL AN L
FEILAR i A BV AR AE AT R R AR, S om AT
KREREEMSE, BAl, Texas A& M E T4
BRABEFRT X THAHES REBENTR,
TENF BRI ZHFZAEE, TUATERRKE
AT FTTIE £ R H T A HHATRA .
VA e, HmARgeTRREA D ZHE,
BRl, BPARAFTRTHATZ24EFH NG &KL
BHAR, PEEHCIEAARAGSWFELT
REEN N R R GRS 5B AFTEE
FTERUHTHELCHZNT, AT EERA
AN TRHEATH A, HKEHHATREESE
APEEHNSH, R EEER, FIAEEHNE
R R A LB A, AL R EFTEE
B, HAl, HRINH. FEmELARETH
TRE. BN, REFELHEE, WFELTER
EMHATRRENSH A AENF . FES
REEEZANF A EHFRASYE, BLATE
St A A A e BT R 7 FHATE AR, A

2k
He
2k
He
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REMGEHZHRERBIHE, B, TEL
AXTLEBEERE, WFLAT LH A HA
EARFTFR T FhEREE, EREKEAZIEN
HREATREMH,

WARKRAEN EERRBE 2w E R A
B, ZHEMRHARE, HAKA LB EREY
BHE, ATITARGNEERREEZHT RN
EEWNNE. FANRE DB TEELSE,
SR AR 0 £ B R AT E BB
Latthdr, FTEFSBATRRNELE, FEH
RARNEEFRESRETRABEMALE 0N
WAFXFTEHESMMA. BEHWEE RS, @b
5ha#&ENERE,

(3) EEHRER/ XYM EEAER
AT

WIEFR 121375, UREWALLERE &
FRERART HHZCB X HBEERSNE
XeEPE., 28, pEMEMH, ZAERZQ®
X B AR T 10%. Fd, o B AL G b S Bl A
i 50%, MRIER 1.2.14 7 &, ZH R T HZOH
XFEEBERLSWIMEEL R W AY, ol
10%, HAHARZC® S H B A 6% A4

RIEE 1.2.7 7 &0, BN EE R E KM
X [E afEty 2 X B HEMaf, Ad£2E 59 E.

*1.2.13 “BrRESHSZLHWERNMTREL” TEH

FEAEAAEXRR, AEARWROCB IR ELR
%, M Arafn B EEE, BREL AR AKX
., HUERIHMRZEHATREEFHR, R
BE128 T, HZE NG EAREEETE
Ocean Univ China. Qingdao Natl Lab Marine Sci &
Technol, SINOPEC Res Inst Petr Explorat & Dev .
Shandong Univ. Shandong Univ Sci & Technol.
Shandong Zhengyuan Construct Engn, 34 #7 4 F7 4L
WEAEEXR, BEERCHRIRXERSNELR
AF ¥R G E M AT EET R

WAEF 1.2.15 7 40, ZHF R F w5 AZ O
BXFHEERSWEREYE., DM M,
&Rk MmEE, Ho, & EHI O R
7t 30%, H i [E K R A A1 Ah i 51 AL 1 X
B 1R T 10%. Bk 1.2.16 7 &, LA R 07 1
By 51 AZ 038 S 2B iR & ey AL 4 ] £ King
Fahd Univ Petr & Minerals. China Univ Petr, Univ
Alberta 1 Southwest Petr Univ, # 5] % & # 3T
HAIL 10%, FHiE5FH 2017 F40 2018 F.

2 IWEFARAG

21 Top12 IRAXRAABREDSE
IR GH b TR H B Topl2 TR K

RENEFROIEXEZ~HER / X

FsS ER /X AN 1B3ZLE el WS I5R WEISORELE] RIS BUR
1 China 10 58.82% 25 40.32% 2.50
2 USA 3 17.65% 11 17.74% 3.67
3 Saudi Arabia 2 11.76% 21 33.87% 10.50
4 Iran 1 5.88% 2 3.23% 2.00
5 France 1 5.88% 7 11.29% 7.00
6 Norway 1 5.88% 0 0.00% 0.00
7 Canada 1 5.88% 7 11.29% 7.00
8 Malaysia 1 5.88% 12 19.35% 12.00
9 Pakistan 1 5.88% 9 14.52% 9.00




e bR AEIRSH I TR
&1.2.14 “BREHSZEEWERUTREL” TREMRIEPZOIISNEE~HTIME
Fs A BIESEL B3 SR HWSIBURELE]  RISHE ISR
1 Xi’an Shiyou Univ 2 11.76% 0 0.00% 0.00
2 Ocean Univ China 1 5.88% 1 1.61% 1.00
3 Qingdao Natl Lab Marine Sci & Technol 1 5.88% 1 1.61% 1.00
4 SINOPEC Res Inst Petr Explorat & Dev 1 5.88% 1 1.61% 1.00
5 Shandong Univ 1 5.88% 1 1.61% 1.00
6 Shandong Univ Sci & Technol 1 5.88% 1 1.61% 1.00
7 Shandong Zhengyuan Construct Engn 1 5.88% 1 1.61% 1.00
8 Univ Southern Calif 1 5.88% 0 0.00% 0.00
9 Birjand Univ Technol 1 5.88% 2 3.23% 2.00
10 Univ Tehran Med Sci 1 5.88% 2 3.23% 2.00
~ < AT BAHARER N RREA” R
B2y BRI A AR T B A R
e " SRME—HIHAT R AR
_— A" o FRENFREHE “ETHHE RN R
@ ] BHAREF FRAL “HEHEHRNHER
®... TR ERAR” “HAERIA, RESER
. W XERBRmA TR “RH2BEFT ITFEK
. — FHUTERARTLR” . “BikmEHARARE
E1.27 “Br5RSLesWERAAREIL” T8

MRENEEEER / HXER &S /EM LS

AENLF2.11, 8% T EMEIFFRAL THE,
PRFEARE IR, AT RRFRARG TR, ¥
WA FRAR G TR AANFR LR AL 5

b E

EMOPED Red i Pt Egioitl & D

Cogiaes Fad Lab Mswas Soi A Tw-'-ci._ :

Dicsan Lisiy Chara ‘

i g Tl Ly

FREEAR” ZEHEEAELAR, BeRXXFR
BEE ERZEEUBETRHIAR” “ET L&
ERAENBNHEHERTERNETERR . “K
Fo, ez sh LR MRS AR” BB T A K
HIE SR T BB X X F FHTE

Eharaiong iUnee Sii 4 Teohngd

Sharsicrg Sresngran Comateat Engn

. Uiy Sam ety Okl

.E:-u-'-:l.-'u Tchara
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*1.2.15 “BREHSZEBYERUIFRERL” TREMRANETES I RMEXNEE~HESR / #X
Fs ER /X N AW Y&t &5 1 ie 3Ll e |5
1 China 23 32.39% 2018.1
2 Saudi Arabia 11 15.49% 2017.5
3 Canada 7 9.86% 2018.4
4 UK 7 9.86% 2018.0
5 USA 5 7.04% 2017.6
6 Malaysia 4 5.63% 2017.3
7 Iran 4 5.63% 2018.0
8 India 3 4.23% 2019.0
9 Tunisia 3 4.23% 2017.0
10 Egypt 2 2.82% 2018.5
#1.2.16 “BREHASZESWERAMIREL" TRRMRANEPHES R OIeXNEEFHHE
FS it 15 [#ie 3 &5 e L) N33k ked
1 King Fahd Univ Petr & Minerals 7 18.92% 2017.3
2 China Univ Petr 7 18.92% 2017.4
3 Univ Alberta 4 10.81% 2018.3
4 Southwest Petr Univ 4 10.81% 2018.5
5 China Univ Petr East China 3 8.11% 2018.7
6 Saudi Arabian Oil Co. 2 5.41% 2017.0
7 Univ Malaysia Sarawak 2 5.41% 2017.0
8 Texas A&M Univ 2 5.41% 2018.0
9 Digital Res Ctr Sfax CRNS 2 5.41% 2017.0
10 Higher Inst Comp Sci & Multimedia Sfax 2 5.41% 2017.0

ENTRFRMEFTFRHZCE A A
2013 £ % 2018 F Al R F AT & W& 2.1.2,

(1) B3/ RBEDIHNAF M E
A

Fate W IR FA L, BERE R
BRALHEa hmu+ B AE, TR
GHNAFEREFER NG Boh K3 R 5
R ZE., BaREEAEE RN A MK (Greenhouse
Gas, GHG) ## /. ##EMK. 2FNERE, B
RN R EARE RN SR FERBHE K, A
BATRERE, s FalRETRZL, B

AEMNFAMFARBAF S RAAFNES, Wk
HERAEEM, TRED, B R TEXE RS,
MR THRRFAARET R G ERATHIEH N
hF, EEEHBRBAFENRR, RAHLEL R
Re. iR es / REINVAFHAAEEY
o WHMB AR EECHEHRRKAEE =
TLEEM, KFER, B/ REHHRFURD
NERBANE R WA LB
RETE, aRMHERE. A B, Bk
SFa BuM SRR B EA 5 EEEHE,
RERKETATHR, AKE, FRXEARALU
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F2.1.1 sERST L IREWE Top 12 TEF LRI

Fs TEFERGE NHE 5| B= WIS IE  FEIRTE
1 BB /A B A RS R 290 11923 41.11 2014.1
2 HimRt AR AAETFKERA 196 418 2.13 2014.9
3 HETHHE RN RED S E T E R 5 69 861 12.48 2014.5
4 R TG AT RBFA 119 198 1.66 2016.3
5 B B A A AL A AR R T e s S A 316 704 223 2015.5
6 ] F A UR R AR — R 277 1715 6.19 2014.7
7 B, Fazw s R RN A 390 1130 2.90 2014.9
8 B — R R F R A 160 556 3.48 2015.2
9 ETRAERBNENBHEARFESEHERA 237 2968 12.52 2014.2
10 B EHRNHE T RBALER A 205 2253 10.99 20143
11 HAERRFEA, REHSERE. LHEMBBFRAEGITFE 225 3872 17.21 2014.1
12 RUWLBY TARERLMAERATK 38 31 0.82 2016.2

*2.1.2 BERSH LTRSS Top 12 TRARAIEZODENZREATE

Fs TEFEENE 20135 20145 20155 20164 2017 & 2018 £F
1 BB /A B A RS B BOR 124 69 53 33 11 0
2 ZakmRt AR ARETFKERA 20 16 12 28 49 32
3 ETHHE RN HETLSLIE T EMER S 16 21 17 11 4 0
4 ME %A AR ETT R BUR 9 6 11 28 31 31
5 M g AL R AR AR T A e s S B 18 33 79 66 47 55
6 R A R AT R R 25 23 35 48 40 48
7 A AN R R A Y G UTE T T 51 74 44 45 57 73
8 % fe — R R F B R R 18 19 20 37 35 19
9 HTREERBERNENHECRFESEERA 88 71 37 32 9 0
10 MR B IR R 5 T RO AL I BOR 67 65 31 31 11 0
11 HAERBA, KE&5ERB. HEFRR WA HIFL 78 79 44 20 4 0
12 RABLBEYT AXRERBMNTALERAT K 6 2 5 3 9 13

B 5G B AR S R S A0 R B B B KR A R
’H, W/ RE D ARE UL N R
HHAK S-S REEANTRHER. THARE
B FER, - SREH RN E
TE.WEREE, 2o, B Fe. RRER.
B/ IREEEE, REF—RNFASed (o
EAEETER EXABEER. ERERTE),

s 2 50 ) e A R AT R E

(2) #% HEARARE TR BEHA

1 fe ] 2wt 2 AR AL SR 3 P2 A B ARE R — K
fR, ASETTE MY FRE R EER,
EREFHREAANBEARE LS, RRABWEXE
BEAHAHRAAENTLRREE AR F 8y #
B, FERD CE AR, A B D E

&b = o

HE |y Jm
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CO, #i., MAZRARFEENEMHA, ZL
RABARBEE S, B —KEIEE A AR
Bk, E—SEABELER TN, FEHNIH
FeoR MR B, LA R R A SRR
BeEFEAANY & BLIAMEE A0 &
b, SbJRE 2 B2 AH DL R R B0 T,
WO - HAR PR ER L, BHAANE
MR AR CHERMFEI (BB S
TAEER ) i iR AR B A

BEEAGEFEEETRACETENRGE
B E L b, RRAEFERIXGESR
REME S, G RRET ENEREIEELERT
AREFHY, RTHRBRAEL. AAETFEE
18 20 A e By 38 FT LUK B 50% DAk

(3) AT HHME MM 0 34T A5 40 32 7 % A
A%

FE A o R M B R FE R AT R A R B, B AT
HR MM BOR Tz B RS i K ) R R K
W RAEIR, e LI EERRA N EAE
AJE R I s L E N, A EBEIT AR
FEWMEN FRNH R AT RA iR T %
FEH AR B Fo A IR, AR UL R
K, ETHHE N R ST im0 RGN
BT A o 1% A G TR AR S e SL I B AR B B
X R AT R R 6 T LUAR B AR R AR B
BANDNHRETRANRENHS, AT, SA0EE
B, TURRGARENE T REMFIN ., H#—
FHB AN ERGBR ., ENARHRFEIL, 2F
TURE EATRE, UEARAETARER. &
Z, EAREF EARGE T UM E R F 0 H
R B £ R AR FOF LI L AL A AL AR
B, ARMMMMCERTTE, &4 BT RN
LR, KB fads T A E IR E B

(4) BxRZ28 B ETREA

MR 72 RFETTREARZRRETEA RN
HERMBER L PBGFE, IR, FiEH .

WERW . KB ST EEE I, ARG H R,
WEREELESE, BBl EHRLLT
EWMERIAN (BA) ZoBEFREHESR . ¥
Tk, HEE, BMEENHE T AASE: AR
HENG AR ERZ, FRFEAL 5 LN
BEERTESBALRE, XA RS9 455ER
REBANERALERA, HTAHEZHAMN
WRETRELER, ZBEELGRETE, T
THEHDPAN (BA) BEFRERGE 4, HKE
o, AREMERENMNFEA L LML TFZHA
BB A L, OB 7 Oy LI CEER +7
REFRBARDA(EA) XFTRET HREE,
RETUVEHEIAN (BA) Z42FX, H£—F ik
FURBHAE, S 4E 2020 F7 b TAE G
TR I B R A, | 2035 FHALAT
ek AEET R, 22050 £ AT LA
BIR, LA LI R o w L E AR L K E AR,
By ¥ o B fE R R RR E A

(5) M7 st A M AR T Je e s il BK

WREMETEM TR —MUE R ER, &
HHREA IR REE RN ERHNENLFE >
B T RARE R 7 — AR
WREE, I MR bE S S AR M R Y I B B L O
e B LA

BN KT L HREH N ERE SRR
FEAEAY, GFEERMT, BREAMEF
WRIH . BARTBEEE: s AR s L, M)
mAE KEEBA, URBERBELPHFTLER
FmIEA; Bk, AEFEMERA. ERdt.
WS RRA ., B B A I RS LU R
B R B R B =S5 B,
ABABIER) FPHA L PN EARTT A HE AR R
K. GTHE @GR GEAEGNEEERER
20 O NN 7 ) Qi <3 ki R WO L 5 8 NI
BT LR AR RREA . BT EEEREA A
A IR BRI R CO, BB L A
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WHBRRB A BEEEIRERARURH
o Je 3 CO, # & & HHAF AR % DU A KR o JE % 4%
BA; WAh, T RE R E S AR K & T EW
FIRH A, SCRMEHELANTRBELEMEELE
BASE T F A BA

(6) ¥ H A& i IR H| & R iz — R LA

SR ZHOA N R AR KRR AR R R A EE
R, HEEXE®. RFES 2. FHKk, #4442
GLEE A T A IR R L BOR R B AT R B A
RAF ARG A RANFEE R A, E Y
H95% AR BT KR, RET AR
AFEWI, HEFERAWEETRE. kA, &5
B L Ao fhim R R IR N B A AL,
W, FIURTEARE (WA, K, ki) HIAHE
PEE — R A R UL X S AL, B
RAELTHEA T :

1) THAREHE. ERESKELEREE
R, THAELE LRI FRE S Kk
MR AN T AR ER LI FREHEELAA
o BT RS, TURAEELHEA, It
gAKw . B AT HEAREA, Kl
HEARMWEE,

2) AAMEE —fhth, HTEAAWEE
WA, BEE, AANBEZ-—ARAAR
— KB, HLELENEEASHEEAURK
SHE, BAMATURIGHHAREME
BN, RRRNEZRRETHZ—, HF
FERBEHGEAMBNTRAERG R ELAHEE
BT He, HAEAE Tk T.6wi% HERN 5
AELEAHEEMBNKEEE, HEEHEAE
ik 12~15t, REERKEMAH TN 3415, #x
ERBEBTHXAATELERAEA, FT Rk
BANEAMLER, BRATL R EAEN
T—fezEik, LTHAANEE LT, AHHEMEE
URRR, ¥Ry xREREAHRAANLEZE, o
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(7) FF, &A% R 3 R M ER A

FRREANCAERE, FRLITRGNHEFAL
Ao LR TR, M EAAE A A Wt BIE .
Wi, A RRMEBEATIE T MR R RN B AT
BT E, AR E AR, &7 Ll BIEE
BFMFELREXAT, ARRBEZELAITHK
R EN, #-FPELTEEM EEZIAEZEER
R AL
BHAARE R ED N AN, &F—HE
BER, Bt —FELRAERF IR,
B (L A0 A e 1 o 28 R R B A W 3t A T L
Zogr, BENGRTEHNIAZ RS, Lk
BoRBEHEERFN, F_NBERATIEESR
R RS, A “EBRN Y ZIABERR, F
KB 7%k IR B AL (VR) &R,
HpHF e aEEE, —XREENNZEHF
sk, ATREEPRE, 7 -LEZHEN,
LHETZEBNERSHEIRES, FZMEER
WMATHRNATLR, BFERERS. FHALEH
B HHERERRERET . A ERELT
HH X R R ARENBAR G LS, X=A
MEFEALEEN, MERIX KRN, #EFHAN
M Fh, FENEEBRAKERLK, B EANE
B, XRYAERR EM R, dR 5 AR AR
FH O — TR TR,

(8) &8 — AR F AR A

B HE— R B R T 2 R — MR A O A
Ty F £ 1000 MW ( B, 27 % 300 MW ) LLF 8y 7B
¥, BA LK. ZEAN. B RE, BREK
N, BRERABE. RAREREL AEMETE
fr, BT AAERNM R BEEA R R ELF RS
Bl NMEBTERBARA, BAENERAGA
SR TMA A B ER, XTUATERZF
BRAGHR (wERAEE . Bk, WM, T
T ERAEARMA ), £F RN H AR,
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E2.1.1 TIBEERFHISREE—FHURATEE

A, RBERERIA YT R EE R, BR—HE
T HERRFEREH DB SR, EE
Bk, BA%L AN, BREFRSEFHETT
BARATRHN, FRAMHA., o, AREK&, EA
WA G R R RN R, BRI R — 1K
R B R AT SR E LU A BBEATR, K&
. FABEN RIS B AR R, Bk
WM X BT R, FRIOT R R EH AT R,
AHFMERNERR., FHEEFHEEXERARF
R, LHFZALIFHNEEXBEREAE, AHH DA
BWRE., MRLALER. AERARKER, NEX
AREBEXRBELRE,
(9) AT ELERBENENHEHEZ SR T A
REERA
ETERLERBNEBZ RN B EE SR FAES
CTHRAZBRACHBEAMEEELS, EILHHA
—WEFEE BAERRNBFHEERTE, T
DERALEF T LB EIHBEEAT, TEERL
BRGERAETHRBEA., FANRITTERA., T4
BERARRL AR EELERA, BASEREGE
KX, BAHEERNEE, CRWEREA NEZ

ofn a2 R RN R L O B
FRE.BEHT L AXTRUAREE P CREE,
RUEEEHREBERNERGENT AR EEFQ
THEENTRARAR. CEAERENEHTREN
BEBYE, BARANEEMEAZEHTOE, 218
TR E T, FERANEE BTN
RARBEHER . oA BRI, B E R
Wk, ERBRET W REL P40 RENAR
T AT B, A BT R AR
Pem A W L5 EAT A PR, (R T A PR A9 B
HEEELLE,

(10) ¥ 3 0 % 8 1R o R 15 5 IR B v 4L 32
BAR

MABERAHRE S AR ELR . FE
B ETHAMEME RS n A HFIR, HE
B FT 8RS TR SRR A R G oy E R, BN
BRREBAFATAHRMLRE, EHAFTAL, K
PHERLEENZERR., TEER; A7 X
b, AKFRERRE ETHMHE (REE®
%), NE—mEHABRKERIXERELE
HAEHISRBERL; EREZAGHRT, NE

93
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SMEMETLARERBEAH T T LARE,
HUHHERERAT EZONA, ARHMTRT &
FEHEHHEN TR, BT HEREE S NIRAE
B HRETHEAT, Re TRBAUIHGETE
FHAMREER, #HRT AR HHIER, TR
Foko [ H TR B R BT R S B R TR
BEWEFRE L, HFEFHITHFLIE,
M RBUH AR, AT b MR SR 8 R R
BATENEH, P EIRRELRTAETALY
EEN—F, CRAT AR TR P RICEAEE,
Fem MR FOR fE R o

(1) HFRERBA ., %65 ERE. XEF
RS Am A 09 TF &

ERELABIG T, REZF KA AT
BFE, HERaBAMAHEREREREARAN
AR AR, BRI R SO R R A
PR AR, NG SRS EE, A%
AEFEBRRBELXHE, MEHARBRTLE
REEMBEME, EAERFAEREEK, E
RBFRFEBERE, FERL TR RBIFIRY
ZF@BIR, BREREFBERIOR, HFREAE
REGERE, TTREMERIERNRA A, #5
B AR E BT Ko #AE HBAR T LK F
WAMERERRMREL R RN EE, AR
BER, EAEHR, ERER, BwER, BV E
R, WEAER., BEUERR T LERS%E, &
HERRE, wHEEAHEERNA . KAFE
REAGRERE, TREBEMNEZRERRS,
ERFEREBE. TR2BBEERNE. BE6E
REE, TUBRRAGRE., Kz, REE. &
AEBEE N, HHEERBTMXEN, wifEik
ERBEER. BRTERE., Akt BREER
R, mEmBMEEEREEEAEERE, RAER
S N & SN R A NS & S
UK RO A ETR. KD RA, HRENE
W E B

(12) RHLBY FRKELMPERRITL

HHERLZGITIETRBLBY FRKE, I
AEKEGHEMRR, REZFHRIN. KELX
ERUMTE, BEREHSABENRETE RS,
ZRAMRBLET FRARECENF RN G HA
R, RAREERBIRIT L2 2EE5%E,

TRF WA 2BV ZHBEIRTIFRHA
EZ TS ENE 28, RMBATIERFLR
BRI AR S TN TRT ok BRBREET
EAATT AR S ARG LR FONRA,; 2T AH
BHRBADERARIHERETE; REXY
REGT G5 LB AR TR R E w1
RN E 2 S FENERE AL

RE“RBIARREGEEREL LHBH “K
EFEEHRAMEATIRAA" = “SHBELT
XARELMBME S ALE”, ZHRBIFRK
FAWTH, BT ELSRALE, #—FHHKE
Wy FRRZ 2, KEMFRITR,

2.2 Top4 IEFLHIGESMFEE

221 BHED/ BENNREMIHHBEMER

(1) AR XEHEA

W3 R A B AR E R R IR R F A — A
BEEARI . YHT, HIEREE AU RIFET
RWEH R 2HKERF, TR/ REDHAREN
BAE ., KT ENEFTRT HHERIE,
BREREAENNENE R KT EZTIRF L
RN E, WREEBHEZOEA, BEAFH
NERBARAWZS S (FHE) + Ky il
R, TR ERKTETEARELARS N
BE, FABBARE A BT R, WA
HERFHAT LA TNER., REFIHRENR
TEAWBI kb ) Sadl () FEMkEmMm
Wh R, HEMBRYER, BALE L HN,
RFRAAN THERI A RANEE, TUKRD
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K PO~PS JUAN K, 304 doh i R B ARG
LR A A BT A S bk, HMaA
TKRWERE, BME AN e — Ry EH T
W, FEE AR AR B A = TUATRME M

(2) RERIRG R KR RHY

2013—2018 4, REWHERAFENHEEE
AH R 176 T 4% L 7.47 T4 L 331 7 4L 50.7 T AR
77.7 4. 125.6 5 Hi, 2018 4 &4 R B H bk IR K
R 127 AR 1256 B A, e B E
A K 59.9% F1 61.7%. 4 E FRF A
Al 4 98.6 77 4 An 98.4 77 4, It 4R [F M A K
47.9% F1 50.8%; # B R R AT IR EFH 2 H N
28.3 B A 27.1 B AH, BRI S A K 122%
1 118%, MIEFM, BEAFHERAENHEERE
2020 47 # 1E 200 7 4, KR E W F R
it 40%.

Wl RAHAENARELRT B Pt
HRMEERNEEE. IABEEFART N FH
B, ZFEAREKN., HHER. BiBaTEHEN
HRFEEN ETA-F - FhEEENEL,
EREFDARE, FEHREFTENEM L, ¥
HWNE| I T N R P AT R AR, B
VA R R YR B T R AT Y

BHl, FEETHNEREFIEEZNTERHELE
BEHERERRMRIRKRNEERREHLS
HAERMNAREEETERETE . LUK
kg rm, APEARMEAE (BREFET) .
WA/ RED) %o FH. aFEFOR.
EHREmKERE, EEHZIREKLLHEN
PRz, HRTABESNBFIEHE WA T
HE A B EBCRATN . St HAEEER
A A B

(3) EAFHRER/ R A EELER
AT

WAEF 2.2.1 T &, FH B ST A
ERSMERZXE., PEUREAR, HFXEH
btk B 50%, EFH AR b B 16.21%
#115.86%.

Bk 2227 &, AR WG FF N
¥ &5 % WAL 4 4 & FORD, TOYT., GENK,
HYMR,

BAEE 221 T, WRENZIRE RIH
XEAENAX£E, HE., BXR, mEk, £HE,
UEFIU R+, AP XERANAFERER S,
CEHE. BAR, mEAUREERAEE, WU
ey Gt EAKRS.

®221 “‘SEN/ BEDDSENDNAOBWEAR” TEALREPZOEHNEEFLHER /K
Fs Ex /#X RIE RIFELLHI WS ISR WEISRELE IS SR
1 USA 145 50.00% 6514 54.63% 44.92
2 China 47 16.21% 1290 10.82% 27.45
3 Japan 46 15.86% 1688 14.16% 36.70
4 South Korea 24 8.28% 1032 8.66% 43.00
5 Germany 13 4.48% 605 5.07% 46.54
6 Switzerland 6 2.07% 261 2.19% 43.50
7 Israel 5 1.72% 231 1.94% 46.20
8 UK 3 1.03% 96 0.81% 32.00
9 Canada 2 0.69% 122 1.02% 61.00
10 Sweden 2 0.69% 111 0.93% 55.50
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RAEE 222 7 4, AN FRXHYMR 5
GLDS z B F & A1, Hilig =z 53 FFE 1.

222 ZeEmRANSEESETABEAR

(1) #F A

AREENTVER, WERKELN ZKE
R AR, B1EA ZRRIRE T Az,
HY DEEENRBER . RERMEaREA . &K
R, AR, ARESES. ERLUEK
B R AT R B AR . R
AR-FEB. BREMAMEF AT E, TELK

AAANEGANTAREZREAC, UREHEAN
RO EERE T ZMEeRA (A, &, $IEag
B) B HEZ AT AT SR ERBJER L
#, EFEBARER. BTSRRI RARET
HRXEEZER.

M A AW AEET 20 2 70 £k, BHA
Mz, RUFEHREXNARKS, HEHAN
B Br A1 e BB BR o 2 5 IR B 3 L IR AT i
(GIF) L, Wit TALF. BARM., "AH%F
e AR AR, HFHE T AR AN R T K
WX, EFBEAAEAREETHATEEEY,

*222 “BEN/ BENEENMDNAOBRERA" TERFRAEFROERNNEZEFHIE

Fs Lk RIFE RIFELLH EIETON WEIURELH] ISR
1 FORD 23 7.93% 808 6.78% 35.13
2 TOYT 12 4.14% 433 3.63% 36.08
3 GENK 10 3.45% 549 4.60% 54.90
4 HYMR 10 3.45% 403 3.38% 40.30
5 GOOG 9 3.10% 573 4.81% 63.67
6 QCOM 8 2.76% 446 3.74% 55.75
7 TESM 6 2.07% 418 3.51% 69.67
8 GLDS 6 2.07% 199 1.67% 33.17
9 GENE 6 2.07% 197 1.65% 32.83
10 BETT 5 1.72% 231 1.94% 46.20

7 : FORD % 7= Ford Global Technologies LLC; TOYT % 7= TOYOTA Motor Corp.; GENK % 7~ General Motors Corp.; HYMR
% 7~ Hyundai Motor Co., Ltd.; GOOG % 7~ Google Inc.; QCOM #* 7~ Qualcomm Inc.; TESM % 7= Tesla Motors Inc.; GLDS &
7~ LG Chem Ltd.; GENE % 7~ General Electric Co.; BETT % 7~ Better Place Gmbh,

ey HORCE
Sew it M Sy HY LR .I}q'_l:ll.l
f (R —

i . I oEMw s TESM
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221 ‘SR BENDKEMNDEIEEEAR
TEFAEIAENEEZER / HXEE(EME
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B R FRALE (TAEA) B T HREH AL HF K
MAWWRARE, AT S NMNERLERSHHATHE
| EAH A ZF I

Mz F AT AR LR TR, HRAA
EHAESHEAREFTA. A, TH B B A
Y&, BRraFEmEEHRI4LEBLNF AR
o B B A R B R, AZ AR R L — R R R B
TR, TR AR H A BT E T AR NE
v M S A% HE A B oAb R E BT R A% A E
HAERMIR, 43I0 WRBEE 2 BARHER
Blan, wRERXABRELLAHHNRALEEHK
REEA, TUFEH30% FAEREHRER, B
K 30% # CO, HHko ZB AT 1E N T I 6 # A
WEERAR, ERMESHET BE. BALLK
HREFTIEFE. REHARALEFIENE T E
PATIR R Fodfe it

MBI KA, REETE GRR DU

A AR . MRk H AR i KR B B L E IR
UTHEZ: BARMEE (BFEFEART. mREAAA
B, #mAp. BRWER) . kA (AAMHE, &
AREFIFMBRmERE, FFREAE) R (K
AREBEIRE RAE . R ) %

(2) mRAARARETFHEEEALXAE

BEEAGEFEEETACREIEN AT E
AR E LM E, BREERFEERRFESR
KA S, A& IREF A E R R EER
AREFHY, RTRREHRAEL, ARETEE
18 B0 A B 3 FT LUK B 50% DAk

HAAEFEANAZARETFEERIAE
REWZOHA, [ARKMHTHERFEIILATH
EEFEER ARG LG, s ALEE R
AARAAETFRAEARNAEIAZ -, B TH
U A4 B 3RS IR T DLSA 2] 900°C L B, B
WE A RS, BF R GRS E A

WA R FIREARE T HEET AL X8
BKARZ—,

B Es 4t AAETFAEBEANAREESR
FAUTIUATE: £EMERZ I 6ET AN GT-
MHR it %| 2 B A # GTHTR300 it %, H¥EXH B
HEH N 850C, HARAMRAA/ETFHEREN,
FP R RAREESL, FRETAAY, EE£F
A Jp ok 4 W A H R R I B % 3E B PBMR it
RIARATE IS 0 EE N 900CH AR ETAE
BN, ZJawm T B 7 T oy 5] #1284 9 B Ak,
& EVE 4 K F M L HTR-10GT T E %], JFR ¥ A
BRAARZRETREXEREARATR, BHEBEA
BRAAMARETRE] FERIT, AAFETH
REFR, RARARXERENTRRLF R
AAMHHANTIRREARENE, B, BN
-G AAEANEEHI AR EE LRI
ATAERK, ATIERIRBWARERZ
HFREmH AL FL Bt TR, THEE
Yo EAEHATH

ERRAAENS, BAEALAENERRX
BIRAAHEZ AN RIHRIEREA, AARETFE
BHEALENZE - ANEENEERERARATE, U
B G IR AAEMARE TN Ha R RRK
WAEERAAEMS, HLESEREL2 AN ZE T
REBRAART ARSI NERT 22—, Nk
F, MERGRAARBIANREMAAETESE
BEARBHATHENRY, AABEFEEEIL
WM RKARE]) MR B, A E R
XRAAAAEETMARETRANL AT, N
AN REHRERE,

(3) EAHRER/ X it RHAEE
il

WAk 223 T, ZHEF 0 HZLEF >
HHERSWERZFE, 84K, HE, L+, F
E & %%, ZoT bl 75%.

Bk 224 7 4, HHR T A F AR

H



h_S VbR AEIRSH I Tk

HER LWL 45 £ UYQI, HRBE, CNNU, HIF L. X, BETREETEARE, @
WA 223 T4, ERRELAIE, EZGF HEHTERANXN 2 MEXHNEAE, HER

AR N AAEEE TR AR, BT wETRNBR, BELTNAFHFLER
AR A 2.2.4 7 %1, UYQI, CNNU, CHHN = %A R, JT R R B IR AL R BB A R A

6] A A 1E o REHAREF X, huwBHRREATRNE R

BAU EHELM T, FE, BAGEE HRATEECHE: AAEFEANEERE#TR
7 fe IR AR AL F A A TR By RN, RBERREWH A2 HEL; Al
B AT X0 S e I B4R RO R R TR e A

223 ETRMEMMMAELSRELEM HESEH, REERNEWBENE; REMR
A% T8 oA 5 B A BT b 3R ST B 49 B A o AT
MAREMNBARZADERFEMNRELF Ay FHAS ERKEERFNENIERET,
M AERME T &, BMEREATA&AKHA REBKENERETRERELET; HEESK

*223 “BESRFHIERE[EFREHAN” IRFRIMAFROEFNNEZ~HESR / K

FS Ex/ X RITE RIFELHI [EIETON WEBURELS] IR
1 China 148 75.51% 181 43.30% 1.22
2 Japan 23 11.73% 94 22.49% 4.09
3 South Korea 12 6.12% 91 21.77% 7.58
4 USA 10 5.10% 44 10.53% 4.40
5 France 1 0.51% 8 1.91% 8.00
6 Germany 1 0.51% 0 0.00% 0.00
7 India 1 0.51% 0 0.00% 0.00

F2.24 “ZeEgSERERRSEFRBEEAR TRAKGTFROEFNERHINE

Fs L) RITE RITELLH CEIETWN EIET N4/ WS SR
1 UYQI 36 18.37% 105 25.12% 2.92
2 HRBE 15 7.65% 5 1.20% 0.33
3 CNNU 14 7.14% 9 2.15% 0.64
4 CHHN 13 6.63% 9 2.15% 0.69
5 JAAT 7 3.57% 3 0.72% 0.43
6 USHS 7 3.57% 1 0.24% 0.14
7 KAER 5 2.55% 23 5.50% 4.60
8 SUZH 5 2.55% 0 0.00% 0.00
9 KOAD 4 2.04% 2 0.48% 0.50
10 XENE 4 2.04% 0 0.00% 0.00

7 : UYQI % 7~ Univ Tsinghua; HRBE 5 7~ Harbin Electric Co., Ltd.; CNNU % 7~ China National Nuclear Corporation; CHHN
%7~ China Huaneng Group Corp.; JAAT % 7~ Japan Atomic Energy Agency; USHS % 7~ Univ Shanghai Sci & Technology;
KAER % 7~ Korea Atomic Energy Res Inst; SUZH 5% 7~ Suzhou Hailu Heavy Ind Co., Ltd.; KOAD #% 7~ Korea Adv. Inst. Sci. &
Technology; XENE % 7~ X-Energy LLC.
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RETTHEEE, PREOERGERmd, B
ERMAQHAHARENLEREEHRREHA,
BRBEEIT R R WHAFF M E, XF
REHERENRESHREREEREL, %
FRAMRMEAKA ERRENZE A, L8R
AN R RN TR, B2, XTHH
BAMNGHBEHNALE T EMRZRT UM E SR E
T2 A Bl o B B R BT R LA LB AL
MR, ARMRNER T E, REHA
BARIRAT WA sE B E, KB T A
W& E Y,

BB FZCEANFEFHE R R N £
B, me&kx, BB, #ZfeE (L£225), £
% 7 42 SLMB, HALL #1 PRAD ( .4 2.2.6),

-
Sl Korma
.Flm
-
T
el

E 223 “BRESERHERE[EFRERR TEFLR
ANENEZER / X ESIEMLE

XWE R R8BI RE SRR
FlE 2.2.6) .

(WLHE225

224 BrREEEEBEFREA

(1) mrEEEH

WE SN T R A DA W 28 B IR A 3E A £ A 3
WaEA &, UDPA (RA) FRBEARFLLT
REAN L, THAERTRERT; UHFN.
FRMNEEF R, KR40I R®
W, BREER, FRIKXESHEHETERE
R, s ELIERTRAERTEA (DA)
BRI KRG REGE RO KRR FEKX, =
MR FE ST K TR E W E R EATF, B
FAGRTT R R G E KL AT RBAKFE, TR

ARAT

Ol USHE

{5 KAER

CMML .
. SLTFH
oo @

. .H,I::Ju:-

UrFcH KENE

B 224 “ZeEmEataraaBasFRERR” TEFR
RRHIEZH B S1EMES

%225 “EFHHRENNRENSGETFNRR” TRARMETROETFNERHESR /K
FS ExR / #X RIE RIFELLHI G EETUN WEISURELE] WS SR
1 USA 57 82.61% 707 82.11% 12.40
2 Canada 13 18.84% 220 25.55% 16.92
3 France 10 14.49% 189 21.95% 18.90
4 Netherlands 10 14.49% 189 21.95% 18.90
5 China 5 7.25% 88 10.22% 17.60
6 Russia 2 2.90% 16 1.86% 8.00
7 UK 1 1.45% 28 3.25% 28.00
8 Germany 1 1.45% 9 1.05% 9.00
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%226 “ETFHERENNRERSOETENRS” TRARMATROEFNEER LM

Fs HLAa RIE RIFELHI EETUN ELET N 477 IS S 2L LN
1 SLMB 20 28.99% 289 33.57% 14.45
2 HALL 16 23.19% 192 22.30% 12.00
3 PRAD 14 20.29% 255 29.62% 18.21
4 BAKO 5 7.25% 42 4.88% 8.40
5 UYPE 2 2.90% 45 5.23% 22.50
6 CARB 2 2.90% 39 4.53% 19.50
7 TEXA 2 2.90% 22 2.56% 11.00
8 LGNE 2 2.90% 19 2.21% 9.50
9 CONO 2 2.90% 18 2.09% 9.00
10 TATN 2 2.90% 16 1.86% 8.00

7 : SLMB % 7~ Schlumberger Ltd.; HALL 3% 7~ Halliburton Co.; PRAD % 7~ Prad Res. & Dev. Ltd.; BAKO % 7= Baker Hughes
Inc.; UYPE %7 Univ China Petroleum; CARB #% 7~ Carbo Ceramics Inc.; TEXA # 7 Univ Texas System; LGNE % 7~
Logined BV; CONO % 7= Conocophillips Co.; TATN 5% 7= TATNEFT,

P

BAKD
Chra CARR
@ i
o s TEXA
.R".m.-l-l J
I'I.II«.L. -..-L.-.“-
=
.E-'tﬂ?:'.-
LIS .!",l-r—.'ln.- SLME TATH
B 225 “EFHitEENNRERSGESENRS” B 226 “BEFfitERENNRERSLESENRS”
TEARMEHNTEESR / EXEEEMNLE TEFAENGRFEENLEEIEMLE
ABEREIAE XTI EFHFEEAREAEAE ORERBREFWNAGERERTELSES,; ©F
RENBAZFEAZTENEKX, HARENGTE; OF AKRENARBEXRERA
BWRZALGHRERET AR AT EEZUTH YT
FIA: ORXFREGHAER (A . (2) HEIARE#H
fits, #E. BRE) WHFLEE; OQFFXR PE TR £, 7 K A& W BORAIEFn 4 i

FRKIXEZRELERE., &, i, OFF
ABFEZEARE LR iEEHAE L FHEE FEAL
#l; @QEFTAHEN LM ETH/ERTERTR;

WA KEBRA A F AR AR A AR
ERFRERMEERE, BEMRA LGRS
RAEBBEF A, BRI WA b5 EERT R
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ABRAFEA, QIF K&Ky EA TR S
Fl, FrkAs, FEX, £#88. DA (EA) .
RANFRZE, F3ARTLEGH KBS, 8
hEABHFAR, AXFT LataANERA | i
HEHEREE | R BEHRAKEERMET X —
RAENH ., KREHEURIER, HEAEED A
(EA) WERBFTREERT TR,

(3) EAFHRER /XA EEAEER
I iis

WA K 2.2.7 7 fn, WK LA BB ET KK

AWBRCEANETEFHERXEFEMEAFT,
B R EARSFFATE A I 98%, EFHH
IR R R TRAAE,

H&k228 s, HRXZAFRKEET XK
A EF = HBEER S WHAM S F]E UYMB,
UYMT. CHLY, #%x#& A/ 1t 3 i 1 5%.

WAEE 227 T, BRAZEZAHAA RN E
E I e (e

WA 228 7 f1, AAMEXRWHMAE CHLY
#1 HUAI, UYMT #2 UYMB,

*227 “BERTEEEBEFREA” IRFRINAFZOEFNNEEZ~HESR / K
Fs ER /X RITE RIFELLHI W5 ISR W5 IBUR LA ISR
1 China 117 98.32% 198 100% 1.69
2 Australia 2 1.68% 0 0% 0.00
*228 “BRLZLBVEEEFREAN ITERFRRIEFROENNEE~HIIE
FsS g RTE RNIFELLH) W5 I3UR WS ISR LA SIS ISR
1 UYMB 24 20.17% 13 6.57% 0.54
2 UYMT 8 6.72% 40 20.20% 5.00
3 CHLY 6 5.04% 23 11.62% 3.83
4 UYCQ 5 4.20% 27 13.64% 5.40
5 ULNT 5 4.20% 2 1.01% 0.40
6 UYXS 5 4.20% 2 1.01% 0.40
7 UYHP 4 3.36% 5 2.53% 1.25
8 UYLG 3 2.52% 16 8.08% 5.33
9 UNBS 3 2.52% 7 3.54% 2.33
10 HUAI 3 2.52% 3 1.52% 1.00

7 : UYMB %7~ Univ China Mining & Technology Beijing; UYMT 5% 7= Univ China Mining & Technology Xuzhou; CHLY %
7~ China Coal Technology & Eng Group; UYCQ % 7~ Univ Chongging; ULNT % 7~ Univ Liaoning Technical; UYXS % 7 Univ
Xi’an Sci & Technology; UYHP % 7= Univ Henan Polytechnic; UYLG % 7F Univ Anhui Sci & Technology; UNBS 3% 7= Univ
Beijing Sci & Technology; HUALI % 7~ Huaibei Mining Ind Group Co., Ltd..
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FTEER / XESEME FENEDEIEMLE
MRS A S BEk. % E OB A

ZmA: AN T—% Dk FH O
WA K: HE7 [E}: ZHAFE A4 Blaw K F Frlz 3 ® WRA
RALAEAKk: & E EAHk x| # s
TIEADNE: WEA: TN Ay WHELE H OB
BESTVIRFERIANE: FEE MAHE HOE
(Frontiers in Energy ) 1| 47 45 3 . WREBENFZERARSTIEFERA:
Nampr EAF 4 K: BEX BMXH
HHEERAR: BMXX TEK REK: KELE X &
ARG : HimA: WEE EWEx # F ETRF
BB SRERASTEFRA: ENEC I N
4 K: weil ForE WEA: # H EHF E M R
BHK: Ext K & Hh R
Hhm A Al RZERARE TIEERA:
ok | O oKk A | % BEx 4 K:®m ®m ERE
FEXE RXH B M K H ERR MHK: Kk K RZ# AREE Xim
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A, K. K SBHTE

1 IREMRAE
1.1 Top10 TEMRAIBEEESHE

+ R, AFFrEH TR Topl0 TR R
WHLCERELLL, BRTYEMIAE, BHKIT
REIW . EARAT MR, WA AR R,
HTHRETRE, KIEMIRE, BRUESMK

ME, AXFEHAFE, REMKNEFELR T m, &
B, B REEATEAREZLTNERLE T

BT OAERRAWE, HAWBEETHEEZRE
B W T REQNTRFHAEE XA AN, &
AT I B 9 OB AZ 0 18 X 2013—2018 4F By & 48 &
KENE 1.1.2,

(1) SAK 8 M6 E LE 5 = 4

MK PEERMNE L EH EEE REWR
B Pl & R TR, ET 7R
Fifr Ry WA EAAAIE B R, TR A
EBE, LREMEERANAREF, EREM
HELBERT, ATELEMMEEL L LR,

PRI RERZETNENHAEAYIE, B EE
bR REM MR AR AR, KRB
PG P BT SOR, T SR B K M HE R
Hlo HEEZHR T WA WHRMATEENTEH
MR E A NEMNERR., ETHEEELAHNE
e A AR AR B BOR BT A R A AR B SR A
AR EF R ARSE, FiB e LR A E A
By A 2B LI A B T 200 A 38 oy M e R b i L &
A#RH . HEZ KA LT AR SN
A NN B, A Sr 2K M AR BT A T
BA, e b, ETHAENEREEL MR
(FRP) fu&f 4 3 78 K B 24 & 48 (FRCM) JF
REMURRATWEBCELRZERHRF W, ot
A HLETHRIEIL AL (SMA) . BASREL .
W DA BT — G MRS B R 4 A b 4 R
Ko 2013—2018 47, % Al I A0 K B9 A 0 8 LR 3
K72, BEIIKRA 1707, BHHE KN 23.71,
(2) T2 %a 845k 250 7 %
ETeFaAMmgeEA Rt EEHENE

x®1.1.1 LR KUSERIETL Top 10 TEHARELE

Fs TEHAREIE BIIE X E WS 3R ISR TR
1 K B AR R LR G 45 4 72 1707 23.71 2015.9
2 T ok e B G e EH BT % 184 7442 40.45 2015.6
3 KREMBEGHARB RIS EEL S 75 2137 28.49 2015.6
4 L X3 T R B 3R 0T 5 AL X 154 6033 39.18 2015.7
5 K5 Fe3E 2 4G de B 5 A 102 2530 24.80 2014.7
6 T 5 KT & 8 4 F A # 2 7 F0 o 2 113 2895 25.62 2016.7
7 WoRMEERTENRELLTNIER S T 14 274 19.57 2015.6
8 HTREFIWLZELEERY B Z@A 40 1989 49.73 2015.4
9 S A Y R 4 G T B S Y e T 36 1571 43.64 2016.2
10 FHLBERABERBRBEEWR S T % 186 5524 29.70 2015.7




5 WMRS: k. KNSERATRE

F®1.1.2 LK, KSR Top 10 TEARBIEZOIEXERFR TR

Fs TiEHAREGE 20135 20145 20154 2016 F 2017 &F 2018 &F
1 K 1 A R LR G 4 4 7 11 11 11 16 16
2 EToFa NG eZRAR T % 19 36 38 27 38 26
3 KRB IR G T L& 9 15 11 11 19 10
4 LI T A R B 3 R 5 AL 20 23 20 35 30 26
5 REMFREE G ® NN E RN 32 21 17 14 10 8
6 W 5 AT B2 F a1 R T B e 4 7 8 13 11 16 58
7 Won s EER TR MR E L2 NEL S 7 & 2 3 2 2 2 3
8 HTREZFIAWSZFELEERYBHEZ#HE 6 8 7 7 6 6
9 R Rk A R 2 Ak T R SR e e A 3 2 8 4 9 10
10 FRLBERBEERBRBEER S 7% 19 24 40 37 37 29

SRR A AT, B, EARERRIT. B
W BATAF G F 0 AMEERT REANE
A ikit, EHFARIE. i, KR RE,
RYFE, BOFLE, FANEREERE. 28, &
BE R, RAREHIIAAL ARt &
WEREEAN LI ER T, HEEHRTT @
L5 5 A 4 A B S TR A M R R AR L
WAt %, R R IR M AR TR R
e E L NI & R e & T i
I K, XM R AN G T BN TR
., RERARBBATHEAELE, BE. UANKH
KERFFABRMRT, NEERIMRREN S £
A AR E R k. AT SRk
it MRS EN R F T, EER/ EEER
Wit, EBE— R ik A R s ST e T AR
KB %, 2013—2018 4, Z BT LA K A0 ik
SR B 184, MR N 7442, BHBIIH KA
40.45,

(3) KREMBHHARK RS EL S

KREM BRI R GEE SREATS
DN Kb B A 4 AR 3 KR R R KRR AL 4
M. hFW AR A EIATEE, BT, 4K
REZGHENFTRATEE - AEKRELGTR

B RREES, THNFET N AE T 4
HARM A%, b, NEFETEANT L,
WHAgE, RAGTESE, BRMYAENGER
G, RA%ET, MRTLERREME, A4
AKREEEMBHUEE S, IHE. LT HFTH,
EHRFWTSE . AU IE M, FaHiH
ETARBAT U AREM B EMAHF R,
B, B AN R RS T KR IR IR
W, EmfFaTHERRHNEREL, MAENK
BAWCELE, KREMHOHKBELZET
JTERE, KREMHRUEFEERALENT
100 nm B9 49 K # 8, RIEH B KT 2 A KT
. MK E BRI KA, KRB K K
MR T E R T EGORTEAREMN B H & 4
KB e ALIE An b K R AR B B AR R, 2013—
2018 47, AT AE K AL W R B 75, # Tl
R K 2137, BHBEIR N 28.49,

(4) Bzt T A B 2% BL B3 % 3T 5 #L X

AFM T EERY KT RE 2%, BH
HETHRAIAWERIE, ERTELEY, HHA
BT R RAEE AR BRI KGRI E,
RN ARG BB, LM TRE. KA
FRMANREHLSHED W, ELRABERNE
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LET, REBUNH—F W T HREEFE RN
ZHEAMME, AMTHAES LAY H, K
TR e R N e € AN - - N
EERBHEGRIANATE, 4R TIEL
R, BT RGBS REABEERE., %
FWTITHELEEAERE N, TR G
M EERAERFZEAN. XE. ZHUERES
WX 5%, EMEEHE T MAHE: WTE
ABRATN . PERRGN, ETELHRE
BRBA WG BN EFR, W RS 5K
FEAR IR, A, AT SRR G A%
B R %, 2013—2018 4, Z A A X By 0 b
KR 154, BEIHK K 6033, BHBWEIIAN
39.18,,

(5) KB Rz T %6 N5 AN

EMEEELEF, HAR. TR, FEAN
Mk, BREZEMTAMEERALCRELEMA
WM, Hi. Ky, AR AREERMTH,
IT B A f MM 5 AR I G R R B A R T B
2 Aol B AR AT R A, IR e A A B 4 A 2 —
FHBRUAT B EFH, VEMNLATAEE
CHER S, REEHARF M. HREEEELE
BEREAR, EHPGRSRHN T E. HFRETHAE
RETEN . HRRKFHTNE, Lo, HE
BHERTEHAETEFARERMT . 2HREMLRL
(GPS) . &R IEFKL (SAR) THME. FL
S, EBRPETRERTFREBHREELEY
B e LRSS R A IR A £l
AR EEEFRRANKEHR (WT) | &
RaFE#E L (HHT) . FRZRK (KF) . &
INZFE (LS) 5B ki & W% HH
I, L REFIEHERBRETENEN
BFALE . RE R FIEE; HFRBRATHEKE
MEM EEFARRREAZ AR EE, FHEL
ML B R R ATAT N B9 B RAE KR T T
MR R F o TN EEF RGBT

BATH, FBUHRERBAER R R F ., RFR
FTERERSEHELE. EF . RERGIRAS WL
WA mBATA, EEE . FARNRNERNY
B MM A KR, Y 523y 45 A5 8 0 45 4
&M 4. 2013—2018 45, % Al B AH X B9 G B
X RO 102, #EIMK 2530, BHBBIAAN
24.80,

(6) T 5 AT Rk 38 2 2 6 & T T A 4 4

W 5 AT Rk 2 SR M Y B 4R 4
MAEXEWNRT S K TREEKIFRNEZE, HiE
EMMER e b EHRETEFWER, W5
KT Rk 3 2 i 18 T TN At ] R A et g K A
R R, ALt ST AR AT,
HEEZHR T WARE: EHRTREATHEKBEE
TOREME | W3 BERE S A AR ARAR B 1 AR R LA
B A F RN AEZ B BE . BREs
Fa TS R ITN . BEska L HR
EMEAR G FiEdFEE, MU THANRA
S, W E KT IIEE QUK I LA &1
BHhHL, AT AR G AT k08 R K S
kKM es, SAFREREREFERMBEA, K
WEE R E AR, F6FREMERRN
ELHBREEMALER, RAELSN. Tk
B WS A At vk, ST BEIT MR 5 AT M R T
Wik, MELFHEHMERAMNEFER, £
B R A R Y ok SR By B A I R A A ik
AR NS S5 EE KT . 2013—2018 4,
TR IE AE R B AR I B B 113, BT A N
2895, BABIIHA N 25.62,

(7) #sm#BELER T & M E 22N E b
57 %

BIK BT R FEEEA N R, LIAKIE
EXBIREAFI AL ER BRI, — B
FkE, EREETHETERETHEARES Y
Fs, Eil, SR EERNT &N Z2%ERE
JTEWRE, T AETMAEHE R T &



e 5 WIRES: ik, AKGRSERR TR

MERAMN, FEARIMIMES 545, Nk
EMR S . MR-k - EKRSERE W
BL, AV ENFHE T EHNFEA, BN A R
BH: HERARUETEMET Fm G AEREE
W7 FE AT 7 1 K&, v U B v I o 2k B
M dE S KR T 7 ik R B, IR An e 34 R
WANFRUERENG BN F T ELE, 42T
Wit G — %o RBOF o AT R By R O %
KR, MBERBENFRARAORE. BRHE -
BRAETE — F Wvw oty A TR BEM DT &, WK
5 3 AR E @B A B AE, J I - AR
FMMRIERY, BLENEELHBEE, #
Fm AR AT — 3 — KR E 8T R ALF 5 E
A, HAEZFHN. TEEIH S KEH LN
KR 77 ik, mSLE RN . B EREIFL Y
B AR B A, 2013—2018 45, % BT A £ty
Bt X E B 14, BB A N 274, BHWIIA
KN 19.57,

(8) EFRE¥AMSRIEERY MA %
o

B R — 0 AT LU DR Y
MBS B, e EHORURE R SRR

REGBAZE ZWBAAE K, 4T, o THRE
A S A A IR, DL B BRI M B A R
AHE. BEEALPBENERY R, HE#EEA
AUESRERAARMEHENERLT, Ak BT H
BRA. FERE. FREAHTHERLY GEEE
AHZREALE, FERMAARZHIHENT
WA 2 R BRYE, ZBERKEN “HERTE”

HEKR, BTRERENEZANE - KL %%
HRARWATRET HEL L, T SERBER

%ﬁ%ﬁﬂ%%?m%ﬁﬁ?m%%ﬁ%%m ﬁ

BREEF B 1R R A BOR AR 1 R M
AL 4 ﬂ‘«é’ﬂ@? w’&zfo HEBHR T WAL
OREFIHEZReERGHE, R EERM

B, ARMERREMENLE . REKREF IR

%, REXEEHENEE;, QU R M ZHEE
Bt R, BAE Rk BB R RS S A
MBPkEH ., HEERRERAAHE, FELE
BN, BAEBRYEIRNEEFIAESR,
FREAREZELZMNEEF TR Z@mAEBEA.
EFREFINH - = Ko ELE
o 2013—2018 4, Z Al A0 X 9% L X #
40, BEIHR A 1989, BB EI K A 49.73,
(9) JR st A HY R 28 LT B KN oy ek 3T
IR ACKE 4 A T B R N e IR R AR AT
BREALZ. M. BB, . TERAELSEF
ﬁ% FRALR. KX, Kt A%, FETFEHEAR
ERBARE, . B oA AR DU R 3 K E B
L%%&xﬁ%ﬁ%m,ﬁﬁﬁﬂ@ﬁﬁﬁﬁé%
NREEALHE, FER, MATENEAK, HH
AR A . B RBA MK B AR K BRHIEH R
BN, AR K S AT 4 b BN A R B
RN T, YHHEANKEZSE N LIEHE
BANE O BEELRETR, LT HENE K
XTMER, 2B A KA ENER, LL -
KX - Kh AR AR — R A, &
KRR K IF A A, A TR TR T T
7 RARA, AR EWREE, WX
HAFRAE A BEEEEZWRRT %,
LM AN GPU B mE U A, X TE
BB By A S B4R TR K BT A T ok, KB
ﬁ%ﬁﬂ%ﬁ&ﬁ&ﬁ,ﬁ%—ﬁmeﬁﬂﬁ,
EINFHRNIE R R B BEN, RRERFE, #
KEEFE (KE. wE, FHE. BH o) - & F~H
KX F. BEKEEREMYEIFET %, ATH®
BAR B %, 2013—2018 45, Z AT I A K B AZ
ISR B 36, BEIRR N 1571, BB K
% 43.64.
(10) B SHEKXBERARBEE L L F %
%%H%ﬁﬁ(mv)%ixiﬁ%i%%%,
ICV5ATER LR “ANBE” KEZEBITY
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FEMY KGN B, BT ICVEMEE LRI,
Resnfe ], RMHE, REFAFFTEEERAT
BREFMGAREZR, HICVEHKSWNH S
o/ FER L A A e 207, Bl B R

FERBBATH Z AWML, BEBNICV By #H A
BAEEBRBEREEED EHEY E, BT ExE

BRAT R A R v AL R S AT AR R A R B R A
il ERHFRT MEHE: OFRANEREFR
BRATHEME, ICV AP EMRATER FHE R
?ﬁ%mﬂ%k%%xﬁﬁﬁﬁﬁﬂ&QXLmL
At ek, FLE R HNBRKINE, B
ﬁ%%ﬁkﬁ%A%@%ﬁA*“%ﬁﬁ%ﬁ&%
M, QRANGEREZFNERATIEN, “GR” £
MBI XA T AR ERIFENZE, TR
MERER (WG / EWNEERE /HATE
FRE) . BANAE. GRAAHA, UREHE
T EEMRER (mihEER. WIERE) ¥t
BRONFAELRBENYH, BEHAESZEKXL
%%ﬁﬁMﬁmA@%%%%%m @ICV 5 A
BREMREN SR L EWEEH T E, AL
ﬂ%T%ME?%W%%mVEAI A
WA BRI, FREEENRKKELERGL 2
REFEAR, Bl, ALEHAREREL T L EWHE
W SRIF &, ME R A Y R EER LAT 4
B, AEFABERBRER. HE5EHhE
I, 2013—2018 £, Rl A K A8 SR B A
186, # B MKk H 5524, B I KN 29.70,

Qﬂ“

1.2 Top3 LIEMRBIAERMBIE

1.2.1 FEHKEAMEREELANIE S

T ARTIBREWAEEA NN E THMT RAAIEF
EHEWYMATE AR RRL, VE
EBEMLFa RNk, FESEMYNES
ﬁ%mﬁ%%ﬁmoﬁm,ﬁm%#%%ﬁﬁ%i
My MEMTRIREMFEETRAENK B

BEMNAEFR,

T A A K B AR R LR Fe AL AR T
JE, EARTAR A I AR A 0 R M e A
Falf, KEEHTFERR, RBEML LR
BteRiE, B, FENDE. LFEEHENA
B, IR (Rf. BEEL, AME) EHH
AR T AL S T B %, HETH
WA A 2 ST R S S A 4 A K M R LA
MR, st b, st EN LA TESE
M RERBEMmERT, RAEMLFHTE
B, SLIXEEA MR ABE

B RT, ZAK sk i ALIE S R e R
I A

(1) Tk, L
B, #LA SRR IT R TNER,

WHEABETEEEFTEA | WM F R L RN
Fk. ETTERTERARERES T EE,

(2) ETHAEHEMEIHLEZ & M8 (FRP)
s g KR AL A (FRCM) JTEZE M &
BERAFEF ., I FRP A, Wik, &R 7
A E A FlF FRCM 2SR5+ | #1REH RS .
AR RN R mEER RS,

(3)ETHRIETLAE£2(SMA) | B AREL.
W DA BT — R G AR 4R S T R g 4 A e 4 R B

o BLFER KA R R MR L, SMA i [E 4R 45 A
FRB LS, B ERNAEAE,

KM EAE 5B s X
H728 (k111 , Bt XH B s 3l
2371, B XFHHAMANER /XA EX
A, 2E., F. PEMHmE (LXK 121), H
oo E R R Sl B 9.72%, TRt = E AT
RER/#HRZ—, BHHIIBHFLTENER/
WX AEHET, £E. #HE. EAFAFE, L4
o B K R B U B R 22.00, it
WA EFEERZMBNARTELRTH*—F AN
FHE. NEEART TR B X FHER /R AE
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2

Mz (WLE12.1) xF, REEZ, #XKE
HAMTWER /MR AR ENHEELR,
RHEZEEMEAA,

RAEZ QRSN FIRRERE (R
£ 122) , HATEHA R B WAL R B A A
WL AFE, FENRSEEAE. BRAFNEE
RI A, B ERERBOKF % E oz 5
K% o WA BT+ B AZ S 18 U AL A1 I 45 L
B 122) k&, LR &ER LB,

I ZCHRXFHMANER /XA EL
Al wE, xE, ZEMEAFT (LE123),

e B AZ 035U BT T B LAY A 3 B e B i K
BAAMMEERTAF, BEAMNKZHETAE,
RAF 5 LAFMEEN TR EREAF (L
£ 124) o REBXWHEIHFAXRE, BO®X
P BT A0 B R/ KR 5 A% i S B B
%, HPHEAXZ R XHEALE W, #7515
HHAEZ, WATEFENZAENTRD SR
LB BT 09 K AR R

122 ET&FaRHNFeRmiitaii
HER, HTH2MEFLE. FFaAmit

®1.2.1 “EHKEMEERCINESES” TREARINEPZOIeXNEE~HERX
FS Ex /X BIIE X EL 1B3ZEL ) WS IBUR W5 ISR L) RIIWE SR

1 Italy 29 40.28% 813 47.63% 28.03

2 USA 18 25.00% 560 32.81% 31.11

3 Greece 9 12.50% 257 15.06% 28.56

4 China 7 9.72% 154 9.02% 22.00

5 Switzerland 5 6.94% 102 5.98% 20.40

6 Canada 4 5.56% 75 4.39% 18.75

7 India 4 5.56% 23 1.35% 5.75

8 Spain 4 5.56% 146 8.55% 36.50

9 Australia 3 4.17% 45 2.64% 15.00

10 Tran 3 4.17% 52 3.05% 17.33

®1.2.2 “GHRKBAMERCNESES TRARIEPRMEXNEEHNGE
Fs A3 OIESEL BBl SR SR RIS IR

1 University of Padua 9 12.50% 314 18.39% 34.89
2 University of Patras 8 11.11% 250 14.65% 31.25
3 University of Bologna 7 9.72% 175 10.25% 25.00
4 Missouri University of Science & Technology 7 9.72% 194 11.37% 27.71
5 University of Miami 6 8.33% 153 8.96% 25.50
6 Polytechnic University of Milan 5 6.94% 130 7.62% 26.00
7 Qatar University 3 4.17% 28 1.64% 9.33
8 University of Nottingham 3 4.17% 50 2.93% 16.67
9 Roma Tre University 3 4.17% 133 7.79% 44.33
10 University of Naples Federico II 3 4.17% 75 4.39% 25.00
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B1.2.1

FEERS X ERISERLS

FURAREmERKEE B, EEHEANFX
BEN “EWH T HEA UAAK BEX L
R, REERDKEENLNNB AR
W “WIRN A" HRE “RAWMA” “REAE” “&
EEAT UK HIREE" o Fl, RXFEHAR
¥rza, BE. &, EF, 525, TREEHER,
PN R ERAN BN Bt 50 d &7 o B B ER
Fiho FEE. RIEMMHIHEARNEETRT AN
BABBEARBH T, Ak, KRRRGHLARLK
BB AFEALE, BE. UANKNEERA

‘ERKEMRERNNESES TRARAD

1.2.2 “GEHKHEAMA

Uriesrudty of Bosogra

FHBAERT, NBERIPREREM S £ b2

Lty 0 Wy

:k. o )lmmﬂm

B e Unversity
- Sl

s .I.I'm-rr-:lwm
Lirryeiiaty o Padi s

.Fla-'ﬂi Tiw Urwweridy

Urewpruiny of Facio rwwingey of Mapieq Fasgisnca H

)

BUHIBSES” TRARMOEENEENSIENE

%£1.2.3 “EHKIUEENTIESES" TEMRINETRES U XNEEF HERMHX

Fs ExR / #X &5 1% iE X E 185 [ e 3ZEL Bl eS|
1 Ttaly 256 24.50% 2017.2
2 China 238 22.78% 2017.8
3 USA 181 17.32% 2017.1
4 UK 62 5.93% 2017.3
5 Australia 56 5.36% 2017.9
6 Iran 46 4.40% 2017.6
7 Poland 45 4.31% 2017.2
8 Portugal 42 4.02% 2017.5
9 Spain 41 3.92% 2017.1
10 Greece 39 3.73% 20173
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&1.24 “EEKEMEENIIESES TREMRENESES e XNEE~HIIE
FsS g 5 [ iE 3 E 15 I Cig 3L S B s)iiElkeS
1 Lehigh University 48 14.50% 2016.9
2 University of Bologna 40 12.08% 2017.2
3 Polytechnic University of Milan 33 9.97% 2016.8
4 University of Padua 31 9.37% 2016.7
5 Missouri University of Science & Technology 29 8.76% 2017.5
6 Roma Tre University 26 7.86% 2016.5
7 Universidade do Minho 26 7.86% 2017.1
8 University of Patras 26 7.86% 2017.1
9 University of Naples Federico II 26 7.86% 2017.5
10 University of Calabria 23 6.95% 2017.0

B E R H T, AT R RT, Ha
TR FHEIT, BRER/FEEFN LRI, £
W — AL B R & AR R T AR BT AR T R R A %

ENERAEARRSNEOEFELAY, BL
BRMEAE. ERAF, ML AFURFEER
BMEFRRE, BB ERGT YA EEEE
AR A E KR E . BAF T ERARKFE,
B ELKRFE, BEAAMETAEE, WIHITLAH
B % o B IR 2 T R A e A B SR T A B e
Revit, H#XITEXERFARAK. HEFHEH
EIFR 4P, $AEE . RBET AR &L A%,

ETAeHHANNEERFRLIT T ENZO®R
XA 184 B (F 1.1.1) , BQib X H B3 #
5l 8 N 4045, RO X HH AR E K/
XydE, 28, BAFE, EAAMER (L
®125), AP FERLXKRL U E Y 22.83%, &
RN FTERRER /X —, BHW %
AWMAEWER/BEAFE, BT, 26, #£K
AT Fosm £, Hopd B BT R R 0990 0B H# 5]
Wk K 6336, BT FHAT., WA FEFHER
MHNARTEZETRSHRE, AL T8
B X FHER /X AERE (LE1.23) %
&, E G Mk F T E A AT

REZ QRN FIRRERE (L
F12.6) , ZATHEHA A I AL Y o E 8
FHEEIKF, FmHELRF, PENERAFE,
o E B A BT A A AR T B RARKRFE,
He 4 7+ AR O AL A E R A L 1.2.4)
XE&, A—EZX/ X ANMEE&E, EFEE
F | H KA 8 R D,

HE AR X HATENE R/ X P E .
xE, RE, BRAMTREAA (L£127),
e 51 A0 S AT R ALAG G E B B E TR
F.PENFEERE, PEMNERAF. PEMF
e fu g A B or ok (L& 1.2.8) o R TH
M RILR A, HoL e S W E HE 4 AT e E R/
HIKGHEF kX H LR S, L P EE K]
XBAE T KB4 F —, WA EEH M Z
TR B BF 58 3 25 PRFF B 4 oy R E AR R

1.2.3 KiREMBMARGENFLEES

W AR A T K B B 4R T AR T AL AR Y
A, TREMEARRT, BA. TR, ZA
W7 R, EXRERE—FREBIAAREAM S
feo ACUEZEA ORI £ 2 B & T L 4T 2 B9 A 1
MR R, BEKREMOHTRER . HF
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*1.25 “BEFe5FaBRNSegZNRitns” IRRREFRIENNEZR~HERIHEX
Fs E%xR /X e IEL 1B3ZLEH WS ISR WS IBURELI RIIWE 3R
1 China 42 22.83% 2661 35.76% 63.36
2 USA 27 14.67% 1331 17.89% 49.30
3 Australia 25 13.59% 1130 15.18% 45.20
4 Italy 15 8.15% 394 5.29% 26.27
5 UK 14 7.61% 398 5.35% 28.43
6 Singapore 10 5.43% 224 3.01% 22.40
7 Spain 9 4.89% 556 7.47% 61.78
8 Switzerland 9 4.89% 372 5.00% 41.33
9 Norway 9 4.89% 209 2.81% 23.22
10 Germany 8 4.35% 244 3.28% 30.50
*1.26 “‘EFeEaEiNSERRiRITEE TRMRANETZOIENNEETHIE
FS s OB LB SR  WSISREEE] RIS ISR
1 Hong Kong Polytechnic University 18 9.78% 1021 13.72% 56.72
2 National University of Singapore 8 4.35% 205 2.75% 25.63
3 Chongqing University 7 3.80% 279 3.75% 39.86
4 City University of Hong Kong 5 2.72% 756 10.16% 151.20
5 The University of Melbourne 5 2.72% 186 2.50% 37.20
6 Central Queensland University 5 2.72% 163 2.19% 32.60
7 University of Perugia 4 2.17% 255 3.43% 63.75
8 Norwegian University of Science and Technology 4 2.17% 134 1.80% 33.50
9 Yonsei University 4 2.17% 124 1.67% 31.00
10 Swiss Fed Inst Technol 4 2.17% 94 1.26% 23.50
" YRR B S, K AR — b B B B
sy ? e ARIEBEEA B 9K R B35 N AT AR VR ZE AT K
/. O R R AnE . WEERE, HTAREL. W
— A% o KEHHFHE
AR bR By 25K B o 4 4 6y 2 B AR
“1- Saitraiend 1A T :
s =y (1) BERFELEARIEMH o H & 5
| \.m,, PR, FHAKREMBNGEELFTERE —H4
. b Hb. MATRMEN, BARFREHAREHH
123 “‘BEFeEaRPNKER@RNRITEIE T2 RARAT EBATE. RAFEL R ERA W

HRENEEEERSMXERISIENE

HFAULELR AN, FERRT. TR 4%
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FFea Urepnuily of Malisspra

Ciry Urivarsity of Hong I Coprirml Cssprmlare] Urevsrady

Lhargqing Uinfearilfy h
- r

5 LUirvenrSy of Masugs

.‘wlwummrwm

. T Lty

Hopng Kinneg Pobytasiine: Linssrasy Sevmn Fad brnd Techrad

E1.2.4 “ETeEaRBNeZRiRitnE” TRARNGEENMENSERLE

- il
it Usinrady ol Srgapom .

®1.2.7 “BEFeEaRBNSERRIRITGE TREMRANESES I BOEXHNEZ~HERSMHX

Fs Ezx/ X I3 112 0iE & B85 1% ie ST eI FIHES 15
1 China 1429 28.43% 2017.4
2 USA 766 15.24% 2017.0
3 UK 518 10.31% 2017.1
4 Australia 502 9.99% 2017.1
5 Ttaly 471 9.37% 2016.9
6 Spain 333 6.63% 2017.1
7 Germany 235 4.68% 2017.2
8 Canada 205 4.08% 2017.4
9 South Korea 201 4.00% 2017.1
10 France 195 3.88% 2016.8

#1.2.8 “ETFe5aRBNSEERRITEE TRRARNETES B OIEXREER~ G

FsS A3 T3 B3 EL &5 1018 3CEL A eS| F
1 Hong Kong Polytechnic University 208 21.73% 2017.3
2 Tsinghua University 104 10.87% 2017.6
3 Chongqing University 94 9.82% 2017.5
4 Chinese Academy of Sciences 81 8.46% 2017.2
5 National University of Singapore 78 8.15% 2017.2
6 City University of Hong Kong 71 7.42% 2016.4
7 Tongji University 67 7.00% 2017.4
8 Yonsei University 66 6.90% 2016.4
9 Shenzhen University 66 6.90% 2017.3
10 University of Perugia 61 6.37% 2016.3
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HAAKREA R, BEATELECRARET
KEM AW, BHARERE A RRAE,
ERAEL AR EE TR ERFME

(2) M A EELRREMBFHEENS £
e, MWTEEAGLEE, BHEE. K
B, RElRH. BYWESERE, B—MESH Kk,
WHARBRN T B AERF, Yo, HWAEE AR
EMHNAREIEETEAERTRBAENS E
KEREMBRRAF . R, #F5FHE L
GG AKREAMBIM., BF. B, k%K
R ER SRR K,

(3) B R 4h oK AT RE B4 ok SOV AR AL R
B4 & o AR B BK S A A KA A S K
CaCO,. B4 Kk# . 4k TiO,. AEE2ME. 4k
Bl ARE LS SRR R AR A
BHAK M BOR B X B2 —, %R B8O &
BEEREANAE, KTEMRANCE. REDWEE.
ARSI T, HRARBEATH
WAR B AT AR TR R E . LA R E MR
AR, B AR EM BT TR EALHE
Elh, kMM ESRE. KREMHAKE.
BMAFMHEERAENHEX R UEYWHARNE
BZ—

& 1.2.9 “IKREMENOIKIENFEES" TIRARENG

(4) KRB PEAREM MU EN G N KK
PEALEE 49 kAR R AR A R B, 4R AR
AR B B, 40K BURE A Y R R
% #&7 CSH &M M, #&KMFEHEmE
52 BB, 40K AT RERE AR FE AR Ay N AL IR A
HHETER, #—FERT AR LRE,
A EEER A, A, RETHEXR, X%
R EB A4 K AR AT BOME T AR KR AR R A
W, R4 RE R KR AR B A
JEEUHE . 4k TiO, R AR EM KA A B R E S
%,

KM B A KA T L A HE LB X
EHISE (LKLL)), ZQwUHE %
772849, BRI XFHEAMENE R/ HE N
BAA., £E., #E., AEAEEF (LK 129).
Hd P EARSL X E A 17.33%, ZZAENE
ERARER /MR —, BHWIBHLWENE
IR ATHET, B, BAFTE, FEME
., Ea s EEHIRRNB R HHIIIMAA
30.62, #®E TFH AT, MEEL AT HZQIH X
FHER/ HMXAERE (LE125) XF, AR
HEMHEEXF, LHEEXEMERAZH,

MEZCH XA mHFLRE (L

PRz OIE XA EEF HEREMX

Fs Ezx/ X IO 3EL B3 LA ELETIN WEISURELS]  REIWEIEUR
1 Ttaly 24 32.00% 672 31.45% 28.00
2 USA 22 29.33% 639 29.90% 29.05
3 China 13 17.33% 398 18.62% 30.62
4 Greece 9 12.00% 257 12.03% 28.56
5 Spain 5 6.67% 194 9.08% 38.80
6 Australia 4 5.33% 133 6.22% 33.25
7 Brazil 3 4.00% 102 4.77% 34.00
8 Canada 3 4.00% 51 2.39% 17.00
9 UK 3 4.00% 50 2.34% 16.67
10 Qatar 3 4.00% 28 1.31% 9.33
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% 1.2.10) , ZRTIB H A A E B9 WAL b A R R
REEAF., BEAMNMEELAY, XENEHE
MK FE ., BAF KR T A FH0 X B0 E M &
K F o INHEA BT+ B0 3 50 LAY & 1F B 28 ( L
B 12.6) k&, HEINMZESERIME,

e B AZ I S AT R E R /X E
BAA., xH., BAATMAEE (LE1.2.11),
e 51 AZ 835U R T B LA A 3 T B R B AR
KFE. BRAANEERTRFE, FmELAF,
BAA KR =R T RFMEAMMME LAY (L
& 12.12) o RE WX HFRERE, ZO®RX
P E AT B E R X 5 A% S b

B%, £4, PELEB O R XEHALE =, HT
X BHEALE —, WU E AT A 5
AR AR B0 B K I IR B

2 TIEFEAEE

21 Top10 IREAXABRZEEE

K. AF Fr 4 T A4 Y Top 10 T4 JF
KRR AT HRAE LR 211, LRETEFRTE
MIAE, RERX . AXFHKER, THRIE.
BRI R EEN, MTHSRETAE, EATEMN
B, ARMNESNEIREEN T, £d, W

#1.210 “KREMHONKIMEIFESS” TIRMRANEPROICEE~EHE
Fs S BIEXE e WEI5UR BB IBURLEA]  RISHE 50X

1 University of Patras 8 10.67% 250 11.70% 31.25
2 University of Padua 8 10.67% 302 14.13% 37.75
3 Missouri University of Science & Technology 8 10.67% 239 11.18% 29.88
4 University of Bologna 7 9.33% 175 8.19% 25.00
5 University of Miami 5 6.67% 120 5.62% 24.00
6 Polytechnic University of Milan 4 5.33% 95 4.45% 23.75
7 Roma Tre University 3 4.00% 133 6.22% 44.33
8 University of Hartford 3 4.00% 144 6.74% 48.00
9 University of Nottingham 3 4.00% 50 2.34% 16.67
10 Hong Kong University of Science & Technology 3 4.00% 44 2.06% 14.67

Gl Span
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Urrepruly of Boicgsa Livwwerialy of Mume

-'.P-:i-.-'ﬂrv\-\.l.h-\.w.--:-'uda-n

aaon Lnvesrusy of Soence & Techaniogy -

e Ao Tre Unsversity

H'mwmﬂ

.Lh'\-wl-‘r of Moilrghem

Unévoruity of 'edas

Ummeruily of "adan Hong Koy Urneverslhy o Scence § Technoiogy

1.2.6 “KEEMHRMKIMENAHES” TIRARINEEENMENSIENLSE

&1.2.11 IKBEMBRNKIERNAEESS” TREARAIETIES O XNEE~HERSMX
Fs Ex /K FES [ IE 3 EL B85 [ e S FI95E5 15
1 China 459 33.73% 2017.5
2 Ttaly 227 16.68% 2017.2
3 USA 172 12.64% 2017.4
4 Australia 82 6.03% 2017.5
5 UK 71 5.22% 2017.6
6 Iran 64 4.70% 2017.8
7 India 63 4.63% 2017.8
8 Brazil 63 4.63% 2016.9
9 South Korea 55 4.04% 2017.7
10 Portugal 54 3.97% 2017.4
F1.212 “IKREMEOGKIMIAEES” TIRMRANEFIES B OIe XN EE = H4E
Fs g TES B3 EL &5 1O 3CEL ) FI5E5 15
1 Missouri University of Science & Technology 43 12.72% 2017.5
2 University of Bologna 40 11.83% 2017.2
3 National University of Singapore 36 10.65% 2016.4
4 Polytechnic University of Milan 30 8.88% 2017.2
5 University of Padua 29 8.58% 2016.6
6 Southeast University 29 8.58% 2017.9
7 University of Minho 28 8.28% 2017.0
8 Beijing University of Technology 27 7.99% 2017.0
9 Roma Tre University 26 7.69% 2016.5
10 University of Patras 25 7.40% 2017.1
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THEZEXBAXN AR L 2FREERAR” “£  HER EBLE kL ERATREAT,
SERGESBARR” “BENEEE AEX  BRASGWTHRAEERRE;, HYTENFOERF
RAME, ERMEETREERZEAMESME X, TRFENEHHTRE; HEL2ZFHH

BRBHEE XA N SR P KA
2013—2018 FWZEF NI & Wk 2.1.2,
(1) BAEEMmE ., BEmRERAR
RSB E . Ao B A ki R R 484 X A

AW, FHEMT G HEAA R ITREEXK,
SRARERALEMFELEL . WEMKE, BAL
WBE., mEMKERAETERRT HAOELHE
LW ARGEAREBE, WHEEE L EE

ERALRETEIENIEIE . TEG A, HiF R RIt, gHEGLEORENE S EMHE, HEE
M. HRR, Atk E M, hWREZEHZ A, W EWT A MG E SR EEaERLREL
IR H e 7 E G T UM AE BT R B A& R R Hof, BRELTEETHE. HEERAEFHAH
Ko EMREHFEKIMERT, BAEWNES K LR WP EEE, FHREBRLNEBES. WEET
F21.1 AR, KISEFNIEW Top 10 TREFABHG

Fs TRRFERIE RNFE S5IRE Y515 I NFHE

1 BRAHZEMME ., BEMEERA 2852 1819 0.64 2015.98

2 MWESZEREAXNRAR LB HEEERA 1087 1725 1.59 2016.04

3 TG T AR E S AT RN 5B AR A 506 4463 8.82 2015.45

4 T F IR AL R IR B e By 5 AT R A AL B R 590 2933 4.97 2015.35

5 EAERGEABERA 3717 3250 0.87 2015.71

6 R I AW E MR LR AR 1552 4195 2.70 2016.00

7 BAREEALAEHARE TS 70 167 2.39 2015.61

8 3D 37 A 2 550 R AR FE AR 104 682 6.56 2016.52

9 HTZEEFFRBE S Rt AT A 1853 2245 121 2015.83
10 I A 606 2054 3.39 2015.55

F2.1.2 AR KFSEATLRE®E Top 10 TRARIEENZRELTFE

Fs TREFERLG 20135 20148 2015%F 20164 2017%F 20184
1 BAEMME. BEMRERA 344 367 380 428 591 742
2 WMTHEECRBAKNRAR L LEREERAK 139 95 148 186 239 280
3 T ARESATEEN S B EHKA 53 82 126 107 105 33
4 HTHIFEMAREIRER I AT HFEAERKA 68 120 150 111 71 70
5 EEERSEABARA 413 534 763 702 631 674
6 R AN MR LR ER AR 85 158 238 329 399 305
7 R S S TN R 8 9 13 13 12 13
8 3D 7 B 2 550 K R HE AR 2 11 13 14 33 31
9 HTEETF LS RE B LA 209 237 349 315 351 392
10 N B A 81 121 94 111 93 106
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Ert R AR AR T RAEA T AR AT RN
AE, SHMBEEEOREmME S Stk Bt
BB, REEHTERY . ALEHE
B m R [ B R R b 4 A B B 1R R S
o FEUEFHNSMENEM L, RALRKREN.
WIREM S L EA MR R, B ARy — K #
RUH. MEFMABNEE, TEHEE S8
HEE. KREEGHHE. PRIELELFERA
B G, mEABE A B A A, 2013—
2018 47, Z AT A A K N F A AT E K 2852, FA
B4 1819, FHH# T4 0.64,
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REREFRGRMBEGEMPR, GEL. &M
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HERKERREZ2TEE SR ETI RS, HE
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EMBEARKBERAT, BALEMHEET
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B, B EFRRELEBERRIERRFE
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(2) M trinE, EANEATREE 7 HE
WESEEER, NERAEE ARG, NEH
Megb K AR, R R AL R R .

(3) EMETENMEME G E Mk, —
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B, SHHET 5971%, BRI EFAMBHNE
EHRER /I MRz —, AP FEEHFTLAKRNE
FFH 5 H N 0.73, BEm T FHAFE, RAFE
FHEEZFRMBEHAR I ERER Y ZF KT, A
H A A AT E R X A B A R (I
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WAL A WA= EFREE (LK 222),
ZAEH A AR WA BN E A RA
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®2.2.1 “BRALEEINE. BEMUERA" TERARIMETEFNNEEZ~HERIEX
FS ER /X RNAE RFFELLH) W15 Gk (4] IS5
1 China 1703 59.71% 1248 68.61% 0.73
2 Japan 570 19.99% 248 13.63% 0.44
3 South Korea 323 11.33% 113 6.21% 0.35
4 Russia 59 2.07% 24 1.32% 0.41
5 USA 45 1.58% 100 5.50% 2.22
6 Germany 22 0.77% 11 0.60% 0.50
7 Colombia 11 0.39% 3 0.16% 0.27
8 Italy 9 0.32% 11 0.60% 1.22
9 France 9 0.32% 6 0.33% 0.67
10 Poland 9 0.32% 2 0.11% 0.22
*®222 “BASENE. EEMSUERA" TRFRIGPERNEE~HINE
FsS A Ez RNIE RFFELLH) W52 W5 EEL ) S E
1 CSCE China 62 2.17% 68 3.74% 1.10
2 TKEN Japan 53 1.86% 15 0.82% 0.28
3 SHMC Japan 40 1.40% 13 0.71% 0.33
4 TAKJ Japan 38 1.33% 15 0.82% 0.39
5 LUOY China 27 0.95% 21 1.15% 0.78
6 DWHO Japan 23 0.81% 6 0.33% 0.26
7 UYSE China 22 0.77% 29 1.59% 1.32
8 SHCG China 22 0.77% 26 1.43% 1.18
9 CMEG China 22 0.77% 12 0.66% 0.55
10 RFIJI Japan 21 0.74% 7 0.38% 0.33

7 : CSCE % 7 China State Construction Engineering Corporation; TKEN # 7~ Takenaka Komuten KK; SHMC %7~ Shimizu
Constr Co., Ltd.; TAKJ %7~ Taisei Constr Co., Ltd.; LUOY %7 Luoyang Institute of Science and Technology; DWHO % 7~
Daiwa House Industry Co., Ltd.; UYSE % 7~ Southeast University; SHCG % 7= Shanghai Construction Group Co., Ltd.; CMEG
% 7~ China Metallurgical Group Corporation; RFJI & 7~ Retrofitting Japan Inst,
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(1) A #HRPBEME K HE Ak R R E IR
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[B] 2 AT AR Ak 2 B 25 AT 7 e, 3B T I T B A T IR
ABREFR, RAMTHREARES EM,
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830 T A% 25 18] Bk A BR R R e 4 2 A B S
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®21.1), HAWMEWNER / HE N FE, HE,
E., BRfHE (H%K223), FENHRA
AFTHEEER ELEE T 91.17%, EEFHKE
FHEPELERKAK, BRZIRETRKABNELHAR
Exz—, FHUI KN 148, NEFFHER/
WXz WA ERSE (LE223) k&, BX/#
Xz @ A ER D,

RAEH A A = E R RE (% 224)
A B AN AN ENM P ENREAE. +
EwEmhks, PENTHREIER. FENAM
LR A R A E R R R R A
Fe A A IR B] o A A= AL HE 4 BT+ B A1
% (LH224) k&, IHZEEEEE,
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M 20 22 80 AR p BT 4h, T K AAR I
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*£2.23 "BHBHSABRNARRTEEREERA" TREARMEFENNEEFHERIMBX

Fs ExR / #X RIFE RIFELLHI ELE GElE G4 SIS 12
1 China 991 91.17% 1468 85.10% 1.48
2 South Korea 29 2.67% 21 1.22% 0.72
3 USA 19 1.75% 121 7.01% 6.37
4 Japan 11 1.01% 8 0.46% 0.73
5 India 8 0.74% 14 0.81% 1.75
6 Russia 5 0.46% 0 0.00% 0.00
7 Germany 4 0.37% 2 0.12% 0.50
8 Netherlands 3 0.28% 49 2.84% 16.33
9 Australia 2 0.18% 13 0.75% 6.50
10 Canada 2 0.18% 3 0.17% 1.50

F224 "WHHSEREMNRARGZESEREERA” TRRARMGTEANER LI

FS HLAE E= RIFE RIFELLHI E]E WEIEELE IS
1 UYSE China 10 0.92% 32 1.86% 3.20
2 UYII China 10 0.92% 14 0.81% 1.40
3 JIAA China 9 0.83% 2 0.12% 0.22
4 HZPT China 8 0.74% 8 0.46% 1.00
5 ADIC China 8 0.74% 7 0.41% 0.88
6 ZTEC China 7 0.64% 27 1.57% 3.86
7 SHCG China 7 0.64% 10 0.58% 1.43
8 UCHA China 6 0.55% 10 0.58% 1.67
9 WBDI China 5 0.46% 27 1.57% 5.40
10 UYQI China 5 0.46% 24 1.39% 4.80

7¥: UYSE %7 Southeast University; UYJI %7~ Jilin University; JIAA %7~ Jiangsu University of Technology; HZPT %
7~ Hangzhou Pule Technology Co., Ltd.; ADIC %7 Anhui Dar Intelligent Control System Stock Co., Ltd.; ZTEC %k &~ Zte
Corporation; SHCG 5% 7~ Shanghai Urban Traffic Design Institute Co., Ltd.; UCHA #% 7~ Chang’an University; WBDI 5% 7~ Wuxi
Big Dipper Information Technology; UYQI 5% 7= Tsinghua University

B, 010 FABEEHETESZHEL, EmitE
MHARESRANGY, FRAAFFEF & LMH
TR A A He v REAEACR A B A 2 £ o A K
FFE b S SEAE A B AL o B AT 1997 48 3T )1 3% )
LT BRET, FRPAESSREKE R
REA R —NDTEHXREK R, 2015 F9 ABA
EH#HELRESFERBAIN TANATHELE
BB EREET ESRAMM KT EHRT A

BTN, #A2 HEZEME 4% L% E

FMEmiE EA AL ST A B AR

REFLR, H2BRKESTENBESRPLET
51k
0] 2 oy R e UL HE B IR A R AL

g WO E A mE EIFRE M BRI R
G, JFIE R A b S AR X T Al 0 R LA B AT AR
MHFM AR, B TERLEEERINEL
ZEEAME ARG AE, SRR ETZIAR
WAE A, BEemBEmA, KARfAEN
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%, EAMERAERFHGAS,
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By A X % Al A 506 T, A5 Hh 8.82 (I
F211), HAWNEHER / HE A FE, £H,
BE, BAMEE (LE225), £ FENMH
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E 224 “BhEFsaRBRNRARZEEREERA"
TEFRENENEEZNESIEME
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o E ARk AR B R E, A, MERE
Al b BEAT T AT, SR E & A oy
5148 28.75, KT XEH 8179, R & T#HE
fHAFRKER, FAPENEFRES S
HEamRPER R ERELE, AEAFHER
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B X 2 8 FAE,
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*2.25 “IHEBSHTKESKRREEVNSEERA" TERARIMAETEFNNEZ~HERIHEX
Fs Ex /K RIFE NFELLH GRS WS IEEEs S E
1 China 461 91.11% 3051 68.36% 6.62
2 USA 22 4.35% 1196 26.80% 54.36
3 South Korea 6 1.19% 36 0.81% 6.00
4 Japan 3 0.59% 48 1.08% 16.00
5 France 3 0.59% 40 0.90% 13.33
6 Denmark 2 0.40% 28 0.63% 14.00
7 Canada 2 0.40% 22 0.49% 11.00
8 Russia 2 0.40% 6 0.13% 3.00
9 Germany 1 0.20% 18 0.40% 18.00
10 Netherlands 1 0.20% 8 0.18% 8.00
*22.6 “IHBSHTKETKMEENSEERR" TRARMGFEFNNEE~LTINE
Fs g E=xR NHE RIFELLH w515 el (4 WS |5
1 UYHO China 11 2.17% 61 1.37% 5.55
2 SFET China 11 2.17% 52 1.17% 4.73
3 DJII China 9 1.78% 257 5.76% 28.56
4 UYZO China 7 1.38% 40 0.90% 5.71
5 uTl China 6 1.19% 57 1.28% 9.50
6 CNPW China 6 1.19% 19 0.43% 3.17
7 WDMM China 6 1.19% 7 0.16% 1.17
8 CRHK China 5 0.99% 41 0.92% 8.20
9 UYCR China 5 0.99% 22 0.49% 4.40
10 uQDT China 4 0.79% 52 1.17% 13.00

7 : UYHO % 7~ Hohai University; SFET 5% 7~ Suzhou Feichi Environmental Technology Co., Ltd.; DJII 5% 7~ Sz Dji Technology
Co., Ltd.; UYZO % 7= Zhejiang Ocean University; UTIJ & 7~ Tianjin University; CNPW % 7~ Powerchina Water Environment
Management Technology Co., Ltd.; WDMM % 7~ Wuxi Dagong Machine Mfg Co., Ltd.; CRHK # 7~ Chinese Research Academy
of Environmental Sciences; UYCR 5 7~ China Three Gorges University; UQDT & 7= Univ Qingdao Technological.
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7~ RESBSHIE

1 IEEHRHE

1.1 Top10 TEMRANEEESH

TG o5 TAAE (LT RN ) P
HH W Top 10 TR RAE K 111, FETH
FRFEIE, AL FIHE, BEHFIHE 25
HEIR, GERFTEURBIAFIE 6 4¥
Borm. HaF, AW HE 2013 £ F 2018 F &
ERCXRKRFRLE 1.1.2,

(1) K& AR KA IE o o 5L A

MEHSRZFNARE, KEFKHERETEF,
XEACERIE R, RARBR M T £ AR A £
. B R 28 A T AR P Y 3T ey R TR IR AT
MEEFRIRA, R AR IE T & B SE IR AL
AFRA/T - R, ERMFEERR. AE
. PP R R% s, MAERFRARNHEY,
FEHMBTER A TALE S, 4ktptdTA
HERBERA, FHEMLESFMMBMER, BOANZ
WIBR LT RME RIFRA . FREBEALEAR. A

TERBIAR . 41K R BOR LUR A K R R A
AR FEGHMEATT — k. AT #— A&
WG MR, SRR BB 6 T R B9 49 K e A
FHEW A A B AR, ORISR &
U KT LA FTmH BRI, SHALAL
WhH T, TRAREHMEERS . Bk, H1kR
B PR BT IR AL EE S5 3R R I E AR DL K
AREREFEE KR, BA) HEARE.

(2) m AR LB A

W ACBR U R AR 3 A PR Bk, R SR ELK
FRAFG TR ERR, TURMERAKEE, &
B BB ARRACBR, AT AR B v Bk A X A
B KRR, (R IR I X S R K R R A R L
AA . RACH RS RIEACFREFEAR A E
EREN. HaitnfTREEARMB R, B
B A, e 5 B 2 8 808 AR 6T I B 3
AL, BUAEFT R AR R AR E. ®
Bk, K%, RBBFURBT %%, B
BN R RS R R A EBRA E R, ABRER

*z1.1.1 HRESREHWE Top 10 TEHRENA
Fs TR EZ BB 5 WEIBUR  RISWESIIUR LIRS
1 Ak B A MORHAE A AL FE A i R 69 5402 78.29 2015.4
2 8 A AR B A 43 3689 85.79 2014.9
3 T e R R B 37 2105 56.89 2014.2
4 U4k T 2 3 BT S b 32 807 25.22 2016.0
5 AERMAE £S5 1400 303 709 216.94 2014.0
6 AZFEEE 192 4613 24.03 2016.8
7 e € S R R 115 18 840 163.83 2014.6
8 B R F A hE A G B R A B BT ROR 10 514 51.40 2014.8
9 7 20 K o B AR & 5 LR 17 1598 94.00 2015.2
10 4 Hy I HE TR 130 11 108 85.45 2014.5
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*1.1.2 WESEHTWE Top 10 TERARIEZRFZOICILRFRE

Fs TRERRHRS 20135 20144 2015%F 20164%F 2017%F 20184
1 Ak B A MORHAE B A AL FE A i R 6 14 17 16 12 4
2 B RO A R A 12 7 8 6 9 1
3 B2 S F LR/ Eawei kb 14 9 8 4 1 1
4 ok R EIET R =4 3 3 4 5 14 3
5 AEENE £EA5TE 587 391 267 112 34 9
6 AZTEEE 4 8 18 32 63 67
7 EHEMERNT RN EES 19 39 32 17 8 0
8 B A F A R A A B BT ROR 3 2 1 2 2 0
9 8 B K o B AR A 5 R 0 5 6 4 2 0
10 A 4 T RE R 39 38 22 19 10 2

R AR, ABEXEHRAHERBEEAR, K
BHEBARUELAE, GEX., LEEKREXEH
i ok v KR A B A0 B R SR KR BRI R
W R TERFIUE B KA B, R, EiE
e A0 A P B 5 T FE AR AR IR BEAT AR R AL B AR
AMTREWE R RRARI L EARAIA, B
W RMUAFAIE ., KEARE A A H B E
FEANTWIREARFKERE RS G AR RK
B AR KT T

(3) 377 B xd 15 4 R A B9 % v

EEEEMAERE T A, LERAENE
WAEKRAFHFENA, B, A, #, XUEKRYE
A B E A ENREY AN EKER
Ho tERBHEMRLSL, AT LEWAFRT,
GlREEN AN, Ef i K ER M, ELE
Th, RN EHIRAENPERAEENEIESR
FEUTNUAFTE: —RELEF AT RpERL
WA AW B SOk ARt sh e, B R
ENBERARERA A X, I CdiET, FEHHRE
XA AR BB RR 5, g0 R MR,
Mo T VA FANS 2 L N B O O R RO
Mes, —ZFRWEMENEE £ER, =40
BEE il A TR AR A 2 MR AR R AR M 2 A e e o e

A R A, BRRASAR, M
EHEWMAKATE, EESBENA T, ZRLET
TR e B P, BT IE R RO A, #E R
MRMFE, mawslRnERLR. BEE, Z%
SR EER. RIRSE,

(4) JARWH R ETRT L5 54

MEERZFEHRTEFET K, B8/ KAFHA
B, EREK. 1 2EKE S HREHRNTE,
W RATEA L EIAFIE R TS, MERKREX
AW = RS, RIS 2w 2 3 E
P, MAEMGEE (ARG) #A K E—F#H X%
BERIEIT e, W25 RE W Z A E Y T e~
ERRTAERNTR, SARBER., EARAMEE
RN, BT 2% EENEEEN, 7 KLE
RO AW G EA DY E N EEY HEET BIEFg
Br, RIEMAERITLWELIE L, EHHIT A
WEBIZMMAGEEANERBEAR, FELAEPL
T ERT R T KEF T ESMGHRA,
FARALBERAAT LA BEE RN AEASLEA S EW
HH,

PHRMBRERXEERETRE R,
WL OBAE ., WmEAHE. BALHE. REAAN.
UV/H,0,. KA., HIFHE%EFRE T ALET L
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W E R F R AL A, HRABERTHREAE
DEMARESHNE, MEHREMGF & E W0
T o
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AAEERT. AREEE, BFEEESERE
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WUk % 246 A SR R ARREE, R
LRETENEHRNERH G TER-—FoEn L
B, mEABREREYD (B) FHEM0 B
ARG R A LB A7 LT R KB TIHEB R

(8) & F4H F 4 kit i & 5 4 g AR s R

REFIEMNREENNEES, HREZY
REMER, TEEREMIIRFL LR ELR
W, EFEmARERANAHEE, Hibk
0 A AR A A R AT TR R 2 B B
AETREENEL, BMlEEG 2 HALHF— R
B 7 AL A DUES B9 B DL RO T 24 B9 15 R L AT
FRGFAMARE, hRpEEPHREFERET
FHANMEARFT &, TR PR E A G H 5K
A, BARpAEDNRER YR ZEZFES
AWHHEELARTF R

(9) & i A 2 8 AR & 5 R

i Tl R AR A E T AR O T B R e bR
HERNIMERET R T KB AR A, K
TEMFRRE . AXTFETRMEFR K, &
R R B BOR B E SRR U B A
AR KT R BT A R AR G R R
DLBCRE G B IE NS, AR R AR R BR
WhE, MEERTEHAERRRMBENFR
Ktat, BNaBITKEFNEWENR WL E
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BRBYR/—EHLERR, EEMAFELRE
B AAEBEME TR, B R A E A ke
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FIHUME, SE8t— 5 KR 3 A oy A 4 R DR AL B R
1.2 Top3 ITIEMARBIEERMEIE
1.2.1 @R E AMRIFE B KA IE i Rz PR
MELSZHMER, KETEWHRENE
B, BERSIHEIE, AR, FEMAT S,
KE R TEH AT R EATING K B, Rk
I 0 B 2L 3R, S BRI A A A Bk TR AR
B, KRBT RYMEES, ¥ TG
HELE. BRY. AERE. KAEEZERAN
EHE, BT REFEEYNEE. REEMERE
FRAE R, XA A TR AR A A R T AR K B
B, A A 3 AR g 7T B Al ik R BRI Y E
B R IR A

T Ge KA FE 7 AR MR | R . JE YT
REFEETN A PHERGET —EhER, HE
FEE IS DR T A B R, AR E R,
RARE., kS, FAZKRFEE, MAERFERA
W, KAEHEARNWER AR FESR
RETEHARFTANEE, ¥ HHFMEITEEAT
KA, EEAANEERREL R, Lk H
BHE A R Rk, NELETER A, BB
BAERMERURS EHhERZEE AEEH, #

WA ELER ST RO RIFRA . Fk BT
AL PEREBAR . GKTE BB AR DR K R M
TR KL IR BAF T — € 8 Bt

AHH T — ARG KR, ZRARMRE
ST RN KE M ET R LR T HEE EH
TR, ARE A MR RS R A0 RN
BT, RSB ANEET =& RAR i f A&
WA . WA, AA AR A EA R, &
AR UNBR T EAEETENRIE, SAELAL
W HEA, RAREHAFERS

W& AR BARFF R R HR N . AT BT
H# BB AR ERGRE, KRR
FE IR AR 3P AT b R K A0 2R 7 T A R R o4 R
HTZ, MK E A MR R TR KA TR S04 xR ok
WAERPURTHERETEERWNER, BA
W R A R o

“PREAMBERKLEFHREA" TR
RUBEFZCBXWEEFHER /X nk 1.2.1
B HED 43 Bt X 62.32% it X ]
BETH# LA, RARSHFELRFHBN TZA
W R, ZRE AT E R EE LA RIRA,
BARPEAZ G X “WI AR FTEMETE
L6, EEXEAE “BARIAKR” TEGHTE
H—fF, RAXEEZARABENFARERE TH

x®1.21 “YREESMAERKGEFHNE" TEARIEFZIEXNEE~HER / K
FS ER / #X B EL 1B3ZLL A EIbYN RIS R
1 # 43 62.32% 3329 77.42
2 * 8 11.59% 1098 137.25
3 F 2 6 8.70% 416 69.33
4 E 4 5.80% 263 65.75
5 i 3 4.35% 209 69.67
6 U K 3 4.35% 206 68.67
7 # 2 2.90% 135 67.50
8 A 2 2.90% 127 63.50
9 +EH 2 2.90% 116 58.00
10 i 2 2.90% 128 64.00
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A, BROR XA AR S, EROR TN
TANEEFHER /MK E, RRFER ERG
b, ROBR B R R R R X AT R A
REANTE,

KA MR AL R TR
REEFRO® X EE WM IR 122 77,
M ARFE BB XH” WXE” MR H
MR TEHUBRAREETE 1. Tk “R
HHFIMR” T, AT AL 100 K By HLAGH
LHEEREAAPEAE, MBAE, BINAF
Tl EE T AY, X—HRE-FBRE LR+
B K SF A A 5 R B R B 5L AR KR

KA MR R AT TR

G E R /MK B At 120 B
Fo BE. AE, ZREE. FHASHEEEES
AEER/ BEGAFANES, HbpEL £
WA A E, EAR G WE TR,
KA R AL TE P B R T AR
A BB A R 122 iR, &
kBT ENMZ FAERD, BEAYEPEA
. PEMERGBLAFARAEEN O, Kk
S, REBIK$5REAYE, HEAY, HRE
TIEAEEHMETASbEESELE,
UK AR A IE P R LA R
oMo 3 B X 8 P R A K
123 FF. PEG EIBCRIRT B K

x1.22 “PREEMRERKGESNA" TERARANEFZOIEXNEE= LG

Fs A N E 5 pepd= 4l W5 I5UR RIS IR
1 HEAF 9 13.04% 1064 118.22
2 H@ I T k¥ 5 7.25% 531 106.20
3 FEHFEKE 5 7.25% 391 78.20
4 E AN 5 7.25% 450 90.00
5 H R A 3 4.35% 470 156.67
6 Dk LERAF 3 4.35% 253 84.33
7 DABELY A% 3 4.35% 163 54.00
8 18 M K 2 2.90% 228 114.00
9 RNEITKF 2 2.90% 169 84.50
10 HHEELA¥ 2 2.90% 128 64.00
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E1.2.2 “RESHRERKCESRINAE" TRARNEEENENSIEMLE

®1.23 “REESMRERKGEFHNE" TEMARAIAFIES ZMEXNFEF~ HERSHX
Fs ExR / #X HES B3 EL &5 e 3Ll TS
1 H 2726 55.95% 2017.5
2 * 441 9.05% 2017.3
3 o 423 8.68% 2017.5
4 i 370 7.59% 2017.4
5 # 204 4.19% 2017.4
6 EF 32 153 3.14% 2017.2
7 WAA T 141 2.89% 2017.3
8 ha e 140 2.87% 2017.1
9 Hmd 100 2.05% 2017.4
10 JILE DN 88 1.81% 2017.5

Sl XA A ER/ K, L
F1f, TWER/ REE “FHEIE" Hh
2017 4F,

“PREAMBERKLEFHEA" TEH
RABEFHIZCE XN EE =Bk 1.24
IRt = SR 0 A A R AN o &
A MBI AR A B T LA, oA
LT 1 fg 24, B EZERN, Al
+ WA EHHEIET B8 2017 4,

1.22 RETHEESINE
EEEMARA RS RL2HTEHHEREEZN A

BHRARER, AEX MNP HLENELT LT,
BEART EFHAMIE A EE TR, B
WEFALEFNESTRZERANBH, AF
T ESHENY N LI L2HENERNENR,
FELEHEEASXCHE RN B FEL REEL
%8 o
HTEAEEANLREANT AT W, BUF
EAEELEITZERSLCELHT S KAEL LT
R E, BEAELT MR FES, Bmfnd K&
BEZANHBa. FE, M AEL ST
FHW B IPEME, 2009 F 544 T (L 54
HAEASRARSLHITH) e, (ABELZLS
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x1.24 “KREESMRERKGCEFHRE" TREMFEIETMHS OIS NEEF NS

Fs i3 FES % ME 8L &5 FZ e S LA FihES |5
1 W E K F 280 23.53% 2017.8
2 o E A i 273 22.94% 2017.5
3 K F 96 8.07% 2017.7
4 LA F 81 6.81% 2017.5
5 B E A A F 75 6.30% 2017.8
6 = T HAE K 71 5.97% 2017.2
7 s RIE Tk K 70 5.88% 2017.5
8 LHEIRE 69 5.80% 2017.9
9 LRBELY KRF¥ 59 4.96% 2017.3
10 RiEKF 59 4.96% 2017.3

EHAERAE) U (R TARER N EES KR
BAENHRE) . (ABEEAE LHENRE) B,
FHN TR TR ERN, HEA D
A S AE R A TR A, £ AL AR
FEFHUEFREL L, (KXTABELMLTER
Sok kBRI E) B AR EL LB
W E A, URKUEARKEENHK,
Pl AR F L H X, FIFHET AEE AR A
M X By, AR SEIE T AN R R E N
SBER ik, REPIPHNERRR T # R4
Hu i AT AT 2 % Hy DL RCR R R R TE I Ay AR A
KR Fadk bk, W T ATk 0 A R A i
BLJ7 % . AKX NG 8y 7 F DA R A T FF Sk kAT
EER AT E,

B AT B B R R T AR R £ i
KEBW YA, EETCALZFHEKEEER
A A ABAETh ik B S E AR I L AL AR
REAATLBEE, RRAESHE, WHXRTE
7 E R A EFE T B

£ 125 BRI RUBAFZOE XN EE
P EREM X, 7AW ] T R
SIMA G, xERHLE L, HUERSXEHR
TN £, U6 E AR 7 AR AW HF R

B, REAXFTEZS B XHRELRD, HEF 6
LA EFHERIHREAERLF(LEL23),
ENERMEXEHRE ZNEE, EEANERZ
RN (3

126 Z TR R IEFZQB X EE
P, ik XE A S 1 WM AETE., R
EEEHNMEASENLE (LE124) TUFH,
Chinese Acad Sci 5 NOAA. Columbia Univ, Natl
Ctr Atmospher Res % 9 ML A A H A1EX &, H
X 10 A AL 2 18] 8y A TE AR B .

EmIBZCHRXHERIMX L+, FE
He8s5, 5HAFZ 1 N2EMALNEZE (N
£ 1.2.7) 5 ¥ ERF KA M T AZ Q0 TR LA H
AR E 1 (L& 128) .
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*1.25 “SRETUSESHE TREARMGPZROEXNEE~LHER /X

Fs Ez / #X IIEXE 54401 ELUS EIEYN>4]] RIS BUR
1 USA 847 60.50% 190 153 62.61% 224.50
2 UK 455 32.50% 108 554 35.74% 238.58
3 Australia 311 22.21% 76 281 25.12% 245.28
4 Germany 299 21.36% 75125 24.74% 251.25
5 France 252 18.00% 60 795 20.02% 241.25
6 China 224 16.00% 50343 16.58% 224.75
7 Canada 217 15.50% 54853 18.06% 252.78
8 Netherlands 207 14.79% 53571 17.64% 258.80
9 Switzerland 177 12.64% 46 432 15.29% 262.33
10 Sweden 143 10.21% 36 842 12.13% 257.64

#1.26 “SEEUSETHE" TRARBNGPROICAOEE B

FsS A N8 3 B3 ELH W5 3R WEISRELE  RIFWB IR
1 Chinese Acad Sci 100 7.14% 22942 7.55% 229.42
2 NOAA 93 6.64% 19 773 6.51% 212.61
3 Columbia Univ 80 5.71% 20 041 6.60% 250.51
4 Natl Ctr Atmospher Res 71 5.07% 16 546 5.45% 233.04
5 NASA 71 5.07% 15969 5.26% 224.92
6 Univ Maryland 69 4.93% 18 395 6.06% 266.59
7 Univ Washington 64 4.57% 16 506 5.43% 257.91
8 Univ Exeter 63 4.50% 14 846 4.89% 235.65
9 Univ Calif Berkeley 62 4.43% 14 244 4.69% 229.74
10 Univ Colorado 61 4.36% 15725 5.18% 257.79

7¥: NOAA %7 National Oceanic and Atmospheric Administration US Department of Commerce; NASA % 7= National
Aeronautics and Space Administration,

Uvww Exitad

[F2 Sty

Chinans Acad Sa e Sakads

E1.2.3 “SETUSESHE TREARMNEEEER/ E1.24 “SRECSESHE" TRARMEGEENN
WX EIERE ERE/EMLE
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®1.2.7 “SRETUSESHE TRARNGPES RSN EER~HERIHEX
FsS E%R /X I AW Y&t &5 1 Cie L) eS|

1 USA 997 25.02% 2014.8
2 UK 530 13.30% 2014.9
3 Germany 377 9.46% 2014.9
4 Australia 365 9.16% 2015.0
5 China 343 8.61% 2015.3
6 France 287 7.20% 2014.9
7 Canada 261 6.55% 2015.0
8 Netherlands 256 6.42% 2015.1
9 Switzerland 220 5.52% 2015.0
10 Spain 181 4.54% 2015.1

*1.28 “SEZNSESHE TRAREFES BIEXAESZ~HE

Fs e HES B3 2L HES I Cie L) eS|

1 Chinese Acad Sci 110 11.98% 2015.1
2 Univ Calif Berkeley 91 9.91% 2014.8
3 Stanford Univ 87 9.48% 2015.1
4 Univ Washington 87 9.48% 2015.4
5 Univ Oxford 86 9.37% 2015.5
6 Univ Colorado 82 8.93% 2015.1
7 Columbia Univ 81 8.82% 2015.1
8 NOAA 81 8.82% 2014.5
9 Univ Maryland 72 7.84% 2015.2
10 Harvard Univ 71 7.73% 2015.5

TEEWRIRRSE . ESTIRTRMEFHKL, K
JE A B BAR B E B ST R U RLR AL
AR R T R T  RAEARRE R R K
DLBCRE G B IE NS, AR A AR R B
WihE, MEEHTEHARERRRMBUENFR
ey, ella@BdKEFHEDBNRWHEELE
x4 e RENEN, TERBALER, Hit,
AR T e — T FE ARG 2R A, S
MITHNKEE, LK oHol . L
ARV A A R Ay KR A, EP A
MEXRERAT S TREKREL W HE, Bt

G5 0 R VTR T AR W e 6 7 T AR 5 & s
7 A TR A 0 LA Fe i A 0, R
ARG L%, ik, B BRES B %%,
BURE—EMBERR, ERMAFERAER .
A RARE A R H AT R B R Rk B
REAFEER, ZARNETEFTT W EFAEL
% e B A B R A BT ALE Bk A B M
ey ek, BREBASEERRNME, BEE/
A K B AR T R T

WX BB AR BEA RS G RAT FF
TR I AZ ST R R R AL, Z AT SRR T A i
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XEHWI MR EHE 400K (LK 1LL1) , =
B, AR ETEFTHRE A FE ., FoH it
B, E¥dERKRNZCE X G 2T X
64.71%, B ¥ 5140k 92.45 %, EAEST MG (L
%(129); HHwk., 28, PEMETBEEZTLE
YAy B, T o [ AR AT B A OB B A LA K

A (WE125) , £EF BT E, HindE
3 A % ( Natl Univ Singapore ) . % % & % ( Donghua
Univ ) . ZJuak W K= ( Northeast Forestry Univ )

HREZCR XK EREN =M, BHUI A
=L ey HLAG U Z B fH 3 T kK % ( Nanyang Technol
Univ) . % % K % (Donghua Univ) . F =@

*1.29 “SRHKSBMENOFEENA" TEARMEFRIEXNEZ~HESR / X

Fs E=xR /X ZIIE I EL B3 ELH WS ISR RIS IR
1 China 11 64.71% 1017 92.45
2 Singapore 4 23.53% 448 112.00
3 USA 3 17.65% 212 70.67
4 Saudi Arabia 1 5.88% 84 84.00
5 Japan 1 5.88% 58 58.00

%£1.2.10 “SHHKDBHHEIESNA" TRARENGPROIEIEE HE

Fs S AN 3°E - G 34 4] WEIBUR RIS ISR
1 Natl Univ Singapore 3 17.65% 206 68.67
2 Donghua Univ 2 11.76% 363 181.50
3 Northeast Forestry Univ 2 11.76% 172 86.00
4 Nanyang Technol Univ 1 5.88% 242 242.00
5 Shanghai Jiao Tong Univ 1 5.88% 100 100.00
6 King Abdullah Univ Sci & Technol 1 5.88% 84 84.00
7 Kraton Polymers LLC 1 5.88% 84 84.00
8 Univ Akron 1 5.88% 75 75.00
9 China Univ Petr 1 5.88% 72 72.00
10 Natl Engn & Technol Res Ctr Wood Based Resources 1 5.88% 70 70.00
Leea,
il Aoaed

ﬁ-l.

]
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A % ( Shanghai Jiao Tong Univ) ( 1.5 1.2.10) ;
E EH AN AR i T4 LA K, HOH Natl Univ
Singapore. King Abdullah Univ Sci & Technol.
Kraton Polymers LLC = Z AL # ATt &1E#F & (I
F1.2.6)

JAHE FIAZ G 1 5T B BT+ B K S K R A R AL
HAKE, FE. 2B, Fol, wEXAFELZ
FRABW R EERT, 2+ EFEIMAE
MTd s o6 (£ 1211 Bk 1212)

gk, REEBS K> EXHNHES
BRI ST AR B AL T s S, (B K a1 D,

Hﬂhml

FEDUAR B A K AL R B A TR RN, W SR
AR B G AT 8y A KR o

2 IEFEKAE

21 Top10 IRFLAIBERSH

B35 474, 41 BT B ) B Top 10 TAJF & 7T 08
F21L, MEFRTHEMEIR ALZRF TR,
BEMFIE, 2RB¥IE, SEHFITREUR
BRIMZEIR6N¥R T H, Ed, ETEFLW
HE2013FE2018FWEFHROETF AT EN

. Brgion Pokemen LLEC

.IJ‘.-LHM

.mlmpﬂ'

W Engn B Technaol R Cr Wiood Baned Rasoomsy

E1.2.6 “SYWHKOIBHRNFESNAE" TRAREEZIIENSIEME

®1.211 “SHHKSBEAENOEESNA" TRARNGPRES OIS NEER~HER / X
FS ExR /#X &5 1 ieSTEL &5 [# e S SRk
1 China 918 66.96% 2017.5
2 USA 115 8.39% 2017.5
3 Singapore 57 4.16% 2016.9
4 Canada 48 3.50% 2017.8
5 India 46 3.36% 2017.6
6 Japan 38 2.77% 2017.2
7 South Korea 36 2.63% 2017.1
8 Saudi Arabia 31 2.26% 2016.8
9 Australia 30 2.19% 2016.9
10 UK 26 1.90% 2017.5
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®1.212 “SHHKSBEHRNEESNA" TRARNEPES O XEZ= TG

Fs g B3 %28 3L b5 %2/ Cie SEL A S as)iElkeS
1 Chinese Acad Sci 116 24.89% 2017.3
2 Donghua Univ 66 14.16% 2016.9
3 Univ Chinese Acad Sci 46 9.87% 2017.3
4 South China Univ Technol 40 8.58% 2017.7
5 Hubei Univ 31 6.65% 2017.3
6 Harbin Inst Technol 30 6.44% 2017.5
7 Natl Univ Singapore 30 6.44% 2016.3
8 Jiangsu Univ 30 6.44% 2017.9
9 Soochow Univ 27 5.79% 2017.5
10 Zhejiang Univ 26 5.58% 2017.0

®2.1.1 MRS Top 10 TRRF ARG

Fs TEFERNE RTE Bl 515 S RTFE
1 SHAWE L ETFTEEE 1119 1170 1.05 2016.6
2 F T 75 KA 2R W B AR 4 3 B A A 117 92 0.79 2016.7
3 PRI K AR LA R 1000 5022 5.02 2015.5
4 BaBEME T ZFK 47 158 3.36 2014.4
5 B R AR A 744 5376 7.23 2015.8
6 U B R A A R R 1258 8690 6.91 2015.5
7 ¥ P PRI ST AR B A 1301 3103 2.39 2016.1
8 B IR M BOR A A Dt R vE AR I R 1000 17 494 17.49 2012.9
9 2F 2 3L 3D AT HL R 3147 12 351 3.92 2016.4
10 £ 4 i kIR B AL BOR 1000 19 943 19.94 2012.8

*2.1.2 R Top 10 TRARMENEFRZOEFAFE

Fs TEFRRNG 201348 2014%F 20154 20164 20175 20184
1 SEAMELETEBE 32 72 111 200 235 444
2 F T3 KA 2B W & A A 7E T LA 2 4 16 23 32 40
3 PREE 49 KR A R 51 61 60 118 252 305
4 BaBEMEE T ZFK 2 11 2 10 5 7
5 B LR AT MEBA 53 51 84 152 139 206
6 A AT € SR N 190 213 198 270 217 170
7 Y PR SR B R 132 138 158 240 293 340
8 o IR M BT A A A B A vE AR B R 82 93 98 122 99 140
9 S 4 FE 3D AT HA 99 155 379 559 863 1008

10 & RRE TR L BOR 134 144 100 95 65 27
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%212,

(1) ZHAMELEFTLBE

HERKE LT L5 HE NG A E D
B, R LETETE, TREALHE, 2
F-EEMHE. I -AVTEREE. SR
(£33 -K) FLEHEE, #R2 - BEBEERKR
TERTHATEETEBRE, ik, BFERXRESH
RWELEFEBEHK K,

BRLBECERRCENESL . FBE I
EWBE, FEFTENERNG L E /KA R
Mo ZEAME BB EERR A NE &
WEEANT L, AR - ARRAEEER
AL R -BABAEDBRERAEGEAR, HE—4L
BERAGBEFNENTRXAE ST ENLE, F
MBS MR+ E - HT AT, HEXEH
At B 3T 2B ARELRE, & Fl%d 2013 F
iy 32 51 EFHE] 2018 4R 1Y 444 T, ERERFHRA,
B EBARZH N — T Y oy 5 IR B R e R
4B -HIMEATEALEEET, Fa. HEX
BEEREERA, Ao, FREEEE, TS
WG ETREE - RHEERABEEER,

REESBARWELETLEBE T EHHRZ &
R — B AR G R, REHAD, B, $z
TR R 7T Rt o F AR LR M. &
RETMTELEIREFNERBEERR T, &
B, B, FHRANGRIHKEGBE KUK
S5REMERRFTERENEL,

(2) A Fi5 KA B 5 A0 E 7 W A

AHWENERN—Medm LM AR XA LR
PEALT ST R L E A R, R — R BRI
A E R, EIT AP A KR TT R
P, Nk EENT KB, MAENEAFE
MR BMAEREERAUTIUMN: OEHERE M RE
LA %5 @M B AR5 o 0 3 BF A AL A OF
A 3L AR B x4 A A By PR ARV SEAT TR ot
#; @OFERYIMN, FFHMUE DN ERARE,

TR A PR A LA I A, AT ST
KA A, BAEWE T AEERmEF AT,
FEEAMABANEER LY, BHREFE. 2
FER. MAEES . T2 REEEALHRE, ©
BNAFTIL, R, EGmERLETALEL
o BARAAR S B v A 2R 75 K B A KB R R
RAnEA, BE, B RO EDE RN FES
wAE W P REAEURZIIEEZ D W E A,
AL FEEH - SRR GHEN B EA
RERGWEABAEMEA, 3 ELE BERAE
b, 3 G P48 R SR 2 R R K B AT KGR

(3) A RAE AR

a1k MR E D ¥ — % W R <F# 1~100 nm
HEMME, AKkEBEENMY . AXFLE. HXK
AT EHE R Z A KA R E B B bk E AR A RRL
M, ERAT LU EEELETHAEAE RN,
AT BT R RS, ZFARMEEEHL
FUTHE: ORfKLRAAME, LHET LKW
MAZRAR, ATHREFBEAST LN IAF
R gl Q= TRAA KRR, ATHN
ERAFHCO, BEMNO, EHEA KA A
R H CO,. N, Fuk; @A R TT 454 # 1
MR, B THEARLEE; @ARLIELKEMRAM A,
ATHEAREERMA. FHRAMNE; @EBENIH KN
B, ATRAFEE, TROMHHEEECRE:
R kAt SR KEMME, THELE
A MKERME, BFEHENREEME, B
BHE MR, BETFABMAE. B4 R A
B,

K R KA b AR AR N R 1E A e 1R
AT R R, R R F 2 E A R T £ FLE R Ak
Bk & E AR, RAET R MR R,
RAAEAFHAMEHE. WAMFRERER, LA
RRBAMAROFEETEE. 25K, W%,
KEFAZIAREK -PABRELEAR, KEHK
Th AR AN s ST . 4K AL
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EHREFNHEAEEE L,

(4) BErBmHETEFK

BEABEASTZNATAAERSE, £EAT
T mRBEAERA ., TEIT A B A At
B, ERRME, BHESERAEUNXEET
MBI Z, REESEHAKR RS w0 £
ZETEREREAREELAGHL. ELrBELL
B R P& TR G .

JEA R R . REHATEMIE. BOR. gRf
BIFXBEHERG R R AWEM AL £ F T
BH — AR A A, EEAEE. &
JE. BEBEENRARSEEE AN EG, &
Bl 72 A T3 A3 A ok 3 AR HE B 0 RS
W, RSB TG, BESURME . mE AR,
KPETREMESEN TR MEEZE, JKH
MREAREAR, AHAEREEREA. KRMK
RS EREE, BEEEN ., A, E
DERAREW, KFTEMEN S LEREL L
JURET T A, B R A 3 FUE AR R 3 A 4 A iR
THEME T TR EZR S FR EM, RN ITILEF
JEAT R KB B B 2 —

JEAEH R K&/ B ET T L EA G A
REEFH, HNETREEAFLERH
R b, MRRMLEET LA, sk, BEAHF %
ITEWMFRIMAER A R, BiLkd ka7 X,
HRAERRMBEA, R B & BN FFE LT
RAFEA B, el REA
A, REES B RAAAFHXHT. &’
B EE . B A BE R EE RARERE
PR E, R AR

i B 7 P - i S 2 QEIDEE e &
KU HE R BAR TR A, R E AR A A
BUAFHEAMELLRE TREFRF K, flw
HEMR / E S ME (CMF/CUF) + RiB%& AT
Y., AR AT A E R AR LR A ek
Mo CMF/CUF 2 XL FEmANLBEA . RE A4

AR E G AT RIRLERBFEHAKR, B
AHKRBHEER 0, BRERAERE, B
BESHERMBERA, BRFHEE, ZHE
A H ER R REE RO 8 AR AL
T 5 B A LR K R T B K O T B AR B
B, (T BT At AR i A2 B R B R K
W 5 B

(5) B b RATHREA

RATMBAETMAZ, 6L 100% 0K
o RATMWARRREC WAL LHE, AM
FUHEBHTHEEREULE, EHEEREEEX
ARAZ AT B EFERE, ERATMREE £
H, RE-NFHE/IMTEER S A HREEN
WA, XRILHRENER, KRETHEERH
TR, W REF B oA fox A b6 B R,
ERAIEGEFFONLAS R, —F @, TEH
AERBENATEREANGHSRET Z#; 7
—FH, AIERBRWER, KHAHDRAH
BRETELF AT ERE R, B K
SFMARBE" . ATERIRATRBERT —
Fh AR AU B RS, BT, HA—FRRE A A
REFIBEA, FRTFWE/E RN T %, TU
PHEELATFEENFLERAFRAERLLE —A
AR, TN & Rey = A REH ERKIE, AT
HRBEW-ATMERN, BEILZTEXAXE, A
ITEEAFEAFUTENNTRERRS T, A
i, FRAALFHRGER S LA BIEEE
¥, WK E “RAFRMERMAE" AR E AT,

FEANTERT, Eh. HiE. HFH—F T,
AL ITH B AT LY & s R A TR TR
T HA,

(6) #H ik E WA HHA

MR I AP T B AR, M
HEMYELRER. BFEMHALEE, XLEE
DL#I k. MR, WEEER., BEE
TSR GFETEFEZ T, BEENF A
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J— M7 ik . B AR AR I R A R B R
AR AR AN, B TEFREATHEEMEMT
TR ER R, EloE — bR TT R0 B R
BRI

AT, ¥ A AR A AR SR GO AR
TEHR T WA BBy REA. BiREiRE
AR, BRRERESA, ERBEZREAR. BIFE
MEBAR L HEZRHA,

AAEERNBERERZE AN, B MEIT,
B ¥ A 32 0 LA E By R A A T 20 12 kW,
2007 FRER G ERNAEN =6, FRAA
BAE KR, BHEEFLEEWANET, BERARY
REENRACEAE T EmAS, ok T ##
e BOAR g

(7) ¥ 3 B SLARTL M SR

¥V PR LRI B A SR 45 T A e R
HAR M EERREAR, GFITEM N, KA
BUMA . AKEERFR ATER. BRAFAA.
AKTHFHWMFE ., ERANF&., FEEHEAN
EFeRHAERBARMBE L MM E T, LK
WL RIA M HIEE R, LIEFIF LK
LM o 98 3 BRI SLAR AL BOAR K R e R R A
REWREZ —

BRI, A B ST A M I BOR U B R A £
BRI WA E: TR EREFE I £ S8
TG E . LEA, LA R IR K A D
A, Faefe. Fog, ket A WAL
2, BRML. o5 FEL,

U4, EFF b B Z A R KB AT
HEZR, HEHTTR T AU E KA IR A
Ko KTKXE, BHEFEDFR, UEFEEL
A H, %6 4R E & R I LK
ML T 2 73 45 5 o 0 BRSE SR LM B R W £ K
-y ACE

(8) IR M BUR B 4y P A AR I e R

MEXRERBHEEANETA, RRMEBUEH

AP REEH W, ERERREEHLLANEERN
R B % o IR B0 T A B A — B R
s R, AHNBNBEREERET A TAE
WFEBAR BAKRE, ko Bk, IR
FRY HHAE, EEHTERSHAESTZ, #
Bk EAENATHZERY, ENRELRE
AFEMRUFKA, FRESTELREERENE
FHBEREEFBAR, UWABKRERRHELL,

(9) 4F4 4 3D TR A

3D 3T B B AR U B F A A SOy e, T A
T K, NEEE, AWEERE — M RE R E
A, TUAMNEER TR, F453D 37
B BAR R B DA 4 F AR R R AT B K, |
HIADTHEAREH RN FE N REMH, B 3D
TR ARPTATE th R R R TR 54, — M
KR, FULEI AW E] L A, P E
SRR R A G, BAT, F4EE3DITH
WEEBARTHEZHTFRG LS. FHEBRFTT
. Bl A HE, ABRENEETHRES K
W — Al ) o 2 DA R 3B 1A 52 3 A A R
MWEERSEXEEZNNA T H, RAZARE
AKIATITE, EIRE AT R 8K T 55
RO SR RRN —ANEY, FH N AR
Wz Mg, AEEIDITHRAN K ES
A

(10) 4 4 IR #2 (L BR

W, B, RRAEMTHRELTHEE, A H
R R P AT R E T A, B TT R FT
A 4% 5k R A R 2 R R M AR R R AR IR
EAFERBNERARERA, EWHRFEELE
BIRNTFR T EHEEML, BERETHERLE
RN EETHERERRZL—

AW RE N EERA R E Y FE. WE
EORNFEERAK AR IRE N ZKEIR,
HZREBIROPDREHE: RESE A EERRE (R
RECKERE) | AR (EkE. FEL
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B, HwmE) MASKE (AR, WK
BR) Fo EMFAHMEES, FLERTARKX
A A A R WAV B R R, R A R
i IR 5 10 R BOR AR SR M e 5 I 7 A A AR I
SR Bk, FTRAEF . &R £ R AR
TR, W EMFARBG LK R, 245 FHL
— B WIZ ORI EEFT R

2.2 Top3 IREAKHEIGESME

221 ZEARMELIFETHREE

EEGRAFAEAREM, A6, ZNAK
EVTRFME, ERWE, KFEMENBEAIRFE
FRMER | BREFE R RATRRE, #UEHK.
By, KROEMIE L LEFTREEEA, HHk, %
BANELETRBEULARNET £, LA SHEA
WELETRG AL R EE DA T2 BRI
SAEFR. k. AU EALERE SR, B
fo/ Rt — BRFAR (FHBEDEA . £k
PUORMB EMR-FT WFELAMR) KRB AR
A EEEERENKRSRERML (B K.
KA. FBEFE) . LFBE - MEd/
RS-

HILEKR, RELEBREFIRELE, L

WNELAMRLIIWF, ZHAMELETEBEE
HATW O, Wk 2.2.1 Fiw, J05FKH 1119 5
TEANTFTLEEEEERANZCEF T, RELA
TFE &k 998 W, & AT A AT & AW 73.16%., H
KHhBARFushE, AFFELH Y 40 T 33 51, £
EZBAMELEFT LB ELALERE T H AR,
FEERFER,

MBI Ak EE (LE221), KELZARE
BB MK H 086, mAKFTEE., HAE LK
R, 2RAMELEFTREEEHARCNTIERD,
WHAR, MO, NEFHEXERE (L
F221), ¥E5 AW XKERE, TRES
HUKAEREARAEEXR; AEFRNE LA,
FEOARERXFEREANETEEF TR LAEL
B, BEMBHEEERRLERA, MTREEFT
o — £ WER A B A & ERH AR IT AR — &1
BERENFR, RABR -G BERKAK L%
EFRERARA, MEEMLTHREN K. v
BERLRE, TAEAE ZRRFR, X£T
Bk, TRAE - KB ENERX —GRHBEE
ARG & &K R HAE LT

MR+ Az A = B & (LK 222),
BHRENA, EAHLHANE, REFLHAMN
FAEFTLEEERATHMERHETRA, H4

F2.2.1 “SERAMRLESHMEE” TREFRMEFZOEFNEEZ~HER /X

G EIETIN WEIUREEE  RIHWSIBOR

Fs Ex /X HE (4]l
1 China 998 89.19%
2 Japan 40 3.57%
3 South Korea 33 2.95%
4 USA 16 1.43%
5 Taiwan of China 9 0.80%
6 Canada 6 0.54%
7 Russia 6 0.54%
8 Belgium 2 0.18%
9 Australia 2 0.18%

856 73.16% 0.86
186 15.90% 4.65
22 1.88% 0.67
41 3.50% 2.56
0 0.00% 0.00

5 0.43% 0.83

0 0.00% 0.00
48 4.10% 24.00
24 2.05% 12.00
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bR : WESEH TR

% 1B 7 = B ABR A IR A E (GSTY ),
FEHRTEMR AL EBE RS, LEBEELH
WRFL; HLE2, SSHRBERENREA
R A& (CDSL) #1iL 7t # A& 4 T A2 B 8OF R A
a (JSSB) , EENE LIEBE & W 7 A
B R, #4%3.48FH¥EITK¥ (UNQT)
Fol AR KF (UYAG) , EFATFELF A
10 JiAn 7 51, £EH T & NS H #7454 0 K

ELR ARG REENE AR, £ K-
MR ABRETA

K222 BrAERLTARAREEF HEHRE
R HI R AR R, A R, X
ERARMELETRBENF - ¥ - EHAER
AZE, AFEREREEF TUF - £NKEBE
PR T R R R TE R, A Z kT — 1K
B ARGHREWAH HiF—RET, HRELL

#2.22 “ZRAMWRTESHMEE" TERFRNGPROEFNEE B

Fs LA 2D 1B3ZELl EETUN W3 [SURELHI RIS BUR
1 ISGY 21 1.88% 21 1.79% 1.00
2 CDSL 11 0.98% 8 0.68% 0.73
3 UNQT 10 0.89% 4 0.34% 0.40
4 UYAG 7 0.63% 14 1.20% 2.00
5 JSSB 7 0.63% 0 0.00% 0.00
6 SHGI 6 0.54% 6 0.51% 1.00
7 HSFH 6 0.54% 2 0.17% 0.33
8 778Q 6 0.54% 0 0.00% 0.00
9 CAGS 5 0.45% 14 1.20% 2.80
10 UYHD 5 0.45% 14 1.20% 2.80

7 : JSGY % 7 Jiangsu Gaiya Environmental Sci. & Techno.; CDSL % 7~ Chengdu Shengling Biotechnology Co., Ltd.; UNQT %* 7=~
Univ. Qingdao Technological; UYAG % 7~ Hunan Agricultural University; JSSB % 7~ Jiangsu Shibang Bioengineering Technology;
SHGI #% 7 Shanghai Geotechnical Investigation; HSFH % 7 Hanshan Fenghua Supply &Marketing Co., Ltd.; ZZSQ & 7~
Zhengzhou Souqu Information Technology; CAGS % 7= Shandong Academy of Agricultural Sciences Agri-food Institute; UYHD %
7~ Univ. North China Electric Power.
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ATt FLEBEATY, TEETPELEBER
HREETRARMBETL, REFRELEEL
GRASE ST 2 Rk S AN R N &4 A

222 BERSUSEESFAEAR

WA R IR IR K R T B A R, B
B, WORRE. BEFEER. BERZHAER
B, FOUH IR A R KRR
WHERHTE AU EEEN R EE, HEEH
AT o AHUREE . Rk ffuFae, BHFEEAER
BEKR., IRHEAH. REFFERHE, B2
A RREER AR AFELR, KREEHIE. A
BHREMNEERTEZ —,

R4 B R 7T A& R JRF (IRENA) & A ol #F
RI|E (20148 F ), By REZEHE
BAF R RAHTA, HEAELE (TRL) & 2|
O% (W fEATH &) 5 B FF ¥ % 8 TRL &
7~8 & (At PIFENLE RN R I &) 5 B RRER
it TRL 3 6~7 % ( TAEMFNEZELMKXN ) ; B
FrRif 2 #8 TRL ik 5~6 & ( Lig il & ) ; EiF
ERBEHARGH 20 TRL % 45 % (LB EH AL
B

WA P OISR T, B PR AR 7 A R AL

MEIK 2500 R K; BHEEABREEINRAD E
P THRNBESE, T BEEEAZ LS
% o AT E PR AR SR R BE AR G BRI B
9 FEAB E R R AT, RATR B B EHFEE"
5 gy thel b f B KsylE, @
THITRNREBTWHRAKE, I iiFa ™
WRFE, A KA G IT R AR T R AR AR
By B TR PR B

HIEHEAREEL, HEELELH 750 L kW,
o R R 700 12 kKW, 38 Z B K 20 12 kW, i
AL N 1012 kW, 2 58 8 1010 kW, #47 F f 1t
REVHEREE., B, BORE. e, RER
Fw iR 2 A A R LA E By R A 20 12 kW,
22007 FRE RN ERNWEEN =M, TR &
HE X,

K223 % “BEREBRESMNAZAR ZQ
EAWEEFHER /K, KEEROEFAAF
ErHAE -, 5HAF -WHRZELK, €7,
REAFEZAW T AU BHEMNTERERD
Wy, BB LA 121%, 5H4% —WEEH
FONEZ B B A T VB 3 E AR AT B R A
HARD NS ER, EELFGZH, AT
B, REEZAEWEAKTFRAERS N &

*2.23 "BFRESRGEEFIBEEA" TRFRMGPRZOSTHNEE~HER / X

Fs Ezx /X RIFE RITELLH TR GELE G4l FAIWE1EL
1 Japan 233 18.52% 1330 15.30% 5.71
2 China 202 16.06% 105 1.21% 0.52
3 South Korea 199 15.82% 116 1.33% 0.58
4 USA 164 13.04% 2517 28.96% 15.35
5 UK 104 8.27% 1761 20.26% 16.93
6 Germany 88 7.00% 1089 12.53% 12.38
7 France 45 3.58% 266 3.06% 591
8 Norway 43 3.42% 419 4.82% 9.74
9 Ireland 20 1.59% 272 3.13% 13.60
10 Sweden 20 1.59% 87 1.00% 435
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bR : WESEH TR

FHREREAAABEA” TREF LG EREN A
ER & E (WE223) &Y, FHwol 44
FAWEE. XEFEEHMHNERFESEX
Z, MAERGXEHFESIEX R,

K224 ABNFEMEEFHAA, LT HAL
# =t Hl #4251 4. GENE (116) . SIEI (48) #n
RORO (29) , ©M1# B E Ay, #E# “Wuxi
Jintianyang Laser Electronic Co., Ltd.” #L44 # % %
8fr, EELAAHIIHRAS, £/ 10 FKD
0. F 224 %W T IR AT EEANIAHLA I b

WG E, WUE B ZI R A A A S
A A 2 1A o A R B Bk AR §5, R H GENE A
CONV FHEAER A, X KA % A4 5] %
B AL R AT o UL AT R — O B A
HME R, M ERRR A, TRt FRARK
[E] A2 X — 4R R BT RE ) o

2.2.3 BWHEEIRHEYRERSERDE AR
MAERRBENARNAR, BHEHANTENE
o ik 7 B R K S BRI K, e A

®224 “BEESVGEFIARA” TRARMETZOEFNEE~LHINE

Fs g RIE NIELLH W55 WEIEELE  FIOSIE FIOREIE
1 GENE 116 9.22% 2442 28.10% 21.05 21.05
2 SIEI 48 3.82% 766 8.81% 15.96 15.96
3 RORO 29 2.31% 161 1.85% 5.55 5.55
4 SMSU 28 2.23% 28 0.32% 1.00 1.00
5 DEWO 25 1.99% 6 0.07% 0.24 0.24
6 CONV 22 1.75% 806 9.28% 36.64 36.64
7 CATE 21 1.67% 57 0.66% 2.71 2.71
8 JLEC 20 1.59% 5 0.06% 0.25 0.25
9 OPEN 19 1.51% 283 3.26% 14.89 14.89
10 NIDE 19 1.51% 118 1.36% 6.21 6.21

7 : GENE % 7 General Electric Company; SIEI % 7= Siemens Aktiengesellschaft; RORO % 7= Rolls Royce Holdings PLC; SMSU %
7~ SAMSUNG Heavy Industries Ltd.; DEWO 3k 7= Daewoo Shipbuilding & Marine Engineering Co., Ltd.; CONV % 7~ Converteam
Technology Ltd.; CATE %7~ Caterpillar Inc.; JLEC %7~ Wuxi Jintianyang Laser Electronic Co., Ltd.; OPEN %7~ Openhydro

Group Ltd.; NIDE % 7= NEC Corporation.

E 223 “gFeEaBEafBEA” IRFRIMEEE
Ez et X AR S ERI4S

GENE
E 224 “igFeeaBEafBREAN” IRFRIOER
HABEIRS S ERILS



'/.4 Ll
-'-!,','/ SH T

Engineering Fronts

St ok Mg, AT FMIHAE, REEF
BEBAT B, DWEH AR, RANEENGESE
KB TRREBORMAE Y. F b A IR M BOR A %
HEFRERLLRENEER, RREBRMAENET
5 R BRI B AR AT E R A

BIR M B RS E R R T b
BHARBRMER RN R AR ., B4 RIR
MERMAEDNRN EFEXTHEERSEELA
LeMELNTE (ERMANFRLE XM E
GB4789) , X &k AU E NS, Hik
REWMEAMENBN G “SArE” , BHAREN
RAERMAE T ., R, EREoEBEEME
EHEEARMEEK, TEEA. RNBEKE
R, Rl TRRG A K e 7k R Al 2 E
PEBCE A A A, T TV B OR R SR M A A A
(VBNC) Lkl 2|, 7 VBNC 4 47 4 3 1
FUHTHURAENE., FE B P REEHE, AT
R AN, AR MR R R A A T A
0 e e N T R s e o
WEX, Ak, FAAERBE. 5@E. FENEK
T R A AR A AT

ME B e B R, HORTH B e 7 Bk b TR
W, REETEWNEA, MARERTERH

AT B A, B A A BOR R TR A AT
Z R BEAN T, NAFEFRKRE, £ A
NFERSMZXE, HARZFE. 8 AFgE( N
%£225), MREZVRBEFEETRKERE .
B RERAERN, FERTERLALKT,
Rt RFEVRRE, #HHBOHFE 7T EHE
h#

EREEBRERAERMN KRN ERED EEA
5 45 45 A0 ) B AR B A AR e S AN A SR AR T
AT . AT FHEERE, REEMEREES
W ER, RN AR AR E R
W R L HARREEBRMAE D TR AT,
BB 3 5 AR M BA T A B AR Rk EE
Wy KR T,

£ 2257 T “BIRMEIUNE FE AT
R BeHEMWEEFHE, HPEEAT 491 7,
HAE 1, PEAFITH, #4%2; HAfHE
E 2 Al ATF 95 T 66 T, {LF % 3% 4, Wit
TR, PEMNBZCEHBESXERA£E, B0
T HEAME R, UK EAERIEBOR e
PAX -4 R AR M, B2, REZHNW
FHBBIIMAMT KK, KAy 1.09, ZKT £E
(27.76) , 7= (16.54) AnfE[E (14.27) F KK

* 2.2.5 “BRIRMEHHENREEEQNEAR" TRARIEPROEFNEE-HER / X
/,

S EIETUN W5 5VR LI SIS 50R

Fs Ex /X NIE RNIFELLH)
1 USA 491 49.10%
2 China 127 12.70%
3 Japan 95 9.50%
4 South Korea 66 6.60%
5 France 36 3.60%
6 Germany 33 3.30%
7 Canada 31 3.10%
8 UK 24 2.40%
9 Switzerland 23 2.30%
10 Netherlands 13 1.30%

13 628 77.90% 27.76
139 0.79% 1.09
1180 6.75% 12.42
260 1.49% 3.94
298 1.70% 8.28
471 2.69% 14.27
390 2.23% 12.58
136 0.78% 5.67
254 1.45% 11.04
215 1.23% 16.54




5 RS WESHNTR

X, X—AEHAKERAFNGEA 4, E
ARG, QMY R I ETE S Kk
FMARKEE,

ME225 T UEH, AZHAALERZEE
“EBIRMEBUR AR B AR SRR
YW AR R, 2B G R E U E R
BYTHEENAEKEX R, b GRM. db*
WLERELTRANAGELRMN %, £ 104
Exd, PEREGXxEFAESE, RE B mEE
R, FRKE N HNERAENS

£ 2.2.6 % “RIFMEBEE %&%w&ﬁ”
B H A EE WA, B LR = A

27 % “REGC” (25%) . “HOFF” (227%)
A MASI” (1551 ). [ 2.2.6 4 H T & h TH % “&
BHBORE REFERMFE A" EENMZ W
WMAER %X ZE, oAFEHZTHNE M.
Sl EEEFE-ENEEXR, “REGC” &
“MASI” 1 “CALY” H#H&R N B HEWHAHE, H
# “REGC” #1 “MASI” B & | B # 4 ar 3, &
& WAL 1] A4 X B R 6 3 R A & B B A (R
R 5T, &E MZ#— 5 R MM,
RABEE “RRBEBORE R ERNFE AR
R AT AR F A, AT E TR 5%
TRA Y HERRE LK

£226 “‘BRUEBHBHEVREBECIER" TRARBIATHROEFINEE LG

Fs i RIFE RIFELLH ELETIN EIET N4 SIS SR
1 REGC 25 2.50% 613 3.50% 24.52
2 HOFF 22 2.20% 242 1.38% 11.00
3 MASI 15 1.50% 61 0.35% 4.07
4 CNRS 15 1.50% 49 0.28% 3.27
5 TEXA 12 1.20% 75 0.43% 6.25
6 CALY 11 1.10% 568 3.25% 51.64
7 STRD 11 1.10% 161 0.92% 14.64
8 UYJo 10 1.00% 234 1.34% 23.40
9 UPEN 9 0.90% 301 1.72% 33.44
10 HARD 9 0.90% 69 0.39% 7.67

7 : REGC % 7~ Univ California; HOFF 5 7= Hoffmann La Roche & Co AG F; MASI % 7~ Massachusetts Inst Technology; CNRS
% 7% Cent Nat Rech Sci; TEXA % 7= Univ Texas Tech System; CALY % 7% Caly Technologies; STRD % 7% Univ Leland Stanford
Junior; UYJO 5 7= Univ Johns Hopkins; UPEN % 7= Univ Pennsylvania; HARD % 7~ Harvard College.
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1 IEHRHE

1.1 Top 10 IEMARBIBERSE

R AT TR AT Top 10 £ FE 4 3 %
OHESENFRAE, GIEEY R F RN Y %
BTRENE ., REESFRANABER MR LES
W, REEAAFHNENSHEREELES RSN
5. KFEREERWATESENLE., RELA
FHBARABELTMGEDEF; OQFAF RN
W, BEEDRFFHNEDERARBETA. o
MR Z S R A RE R 5. R TREH
BB AN T) . MOb B R i ARk E ot R R
W, OBMABEMATAE, wRLAEH TR
4 4y CRISPR-Cas9 #t [H 4 %5

FAFRABNLXEZC® XE A FH,
SFHA30 8, Bl 440 Kk, K P E2015—
2017 F i (L& 1LL) , RAMELTHAR (I
F112), Ed, ATHFSFEWERELELXH
FEEA#E, BAEREEA, AHL P EHT

R

WA R M 30%, &5 H Bk X ERD .
(1) A&k 4 4 CRISPR-Cas9 [ 4 %5
BTRY AN TRER, REEEHRIE,

F A 4 B PR R AR ER N YT B A R R AR

Y% (DNA) ¥ 405, 74 DNA X#EH &, %

% DNA WA B A, M2 I3 E 460 % m

# ., CRISPR-Cas9 # A2 —F s, B, BN

A EEEBE AR, CRISPRZFAE T HHHERH

PR AN, K. AREEXNELFH, =%

RH Cas9 B0 & H, EMEELBR (RNA) /- %

T, RA EARF 7 SE4T Y0 E) 1 s DNA # 34 B7 2L

16 BBt ¥ O A A ALARSR AR 3 M e R AL, DA

WS R kL, 3 F &4 Ui N 12, CRISPR-

Cas9 ERTAMEATHEEHRAT IR, AT

FEE KB AL, T LAE B B E A AR,

(2) 34w K mLEE B B 45

BTRLAN IR YESFHR, BHXH
TR o o040 46 o0 A 1 Je i An 3 A R 4F
MHAGHMAEETE, FEXRREE. T FHES

F1.1.1 RIARIE Top 10 TIEEHARELS
Fs TEHAREE BB W5 5UR RIS IR Y HRRE
1 KA A 4 CRISPR-Cas9 # A 4 % 42 3261 77.64 2015.6
2 B 4 & K AL K B 45 11 153 13.91 2017.3
3 Ve 4y L B R 2 F A 6 174 29.00 2017.3
4 B ENT) 26 547 21.04 2015.8
5 4 %% R LR 43 1265 29.42 2015.8
6 SER IR S W 11 795 72.27 2016.1
7 EWEREEEESRERS 35 1356 38.74 2015.9
8 ALV S &5 44 704 16.00 2016.5
9 AIRABET NG W E 85 2298 27.04 2015.5
10 Al 18 1 1 R g 15 937 62.47 2015.5
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& 1.1.2 K% Top 10 TEARBHEZRFZOIEEL

Fs TRERRENG 2013 & 2014 & 2015 % 2016 £ 2017 & 2018 &£
1 Ak 45 CRISPR-Cas9 £t A 47 4% 1 5 14 12 8 2
2 B M K LR B B 4 0 0 0 2 4 5
3 5 iy B 40 0 T A 0 0 0 0 4 2
4 e EH T 3 4 3 5 3 4
5 4 %R AL 7 5 8 1 12 10
6 ABER AR A SHEH 1 1 2 2 2 3
7 EMEHEE ESRARS 6 4 2 3 14 6
8 ATV S %5 1 2 6 10 14 11
9 IR BER NG & 10 11 22 18 19 5
10 A 7 o R 1 4 3 3 1 3

WHHETHE. B2 RAN I WL REHR
250 Sk, ¥ EABHAER, TAXEE. 7
Wl ZakF BFERLARANLET EERE AL
Fo — BRI EYE EHFAE, RATENBA KSR
REMBIRE, WHALEDELFRNIE. LEFL
i JB 0y 2 4 A5 B, Tt TR 3L A
IR E A REM, #8300 R A EN L T
FRF Y URE TR EEZFL2HRMNERE,
AR W&, BENMSE RS, —BRERAT
R E R R R kR, AT ARIH, 4
1986 FHE HAZRK R, CEY #E 8K,
BN, &K% 20 ZANERMMIK, £ RS
Mefakd, ErBmEENNMER, RRNTLE
W ks, & RB| SR s R B E Ak
FRARWEEZHRNZ, sithBEZ Ext ENAL. A
RIHE., REEEFTERT ERAON R A, ZIE
FEFRFEMN B AT R REIRTE R IR KR R B 4 PR & &
A, ERAERFERE. FRLAMITEMRY,
(3) ke EFAEEF
BTEMHFEEHN, ZHXFRAE. 820
WA BERUK, HTFAEMFWARELENET
AFRAEFICHTH T ARG T T, WAAR
W kE (MAS) . MAS B EHKEE . %%

FIRH ., hEEFAAEEFRAE R E R FL
B, e R HafEhs, AmRTHELR
HEFA (QTL) ZALH 7 4 R 2 18] % LA B I3l
AL X B 1 k. QTL i+ 8 M %, MAS ZEE 4
AR ZERARE . AT wBRAR D EFIE
PEATH LR, ¥ ok 35 1 418 70 00 5 3 ok R An
FHWELTRLESME (SNP) S HEAME S,
Meuwissen % 2 tH F| F| 7 3% & 5L F 41 0 & & L3k g
FRIB T B AR Y 3 E 4166 B e (GEBV) 7 i,
St kT REERNEITEME (EBV) L,
GEBV ## A R E g i e, SINMHit
HHER N EEAE A, £k E ST AN
MARLHAEZEFETM (GSB) , GSB thy AR
. QBISHFBREK, AP MATE K
Afn A EA, Bid6E W R IHAEE T H &4 SNP
AR R R B R ; QAR AR A
RHAATEE A, FIH 55 BEK P 1115 2] 1 SNP
BN AE R T B S AR A AN AMEK B GEBV; MR
#% GEBV # 4 X /MEAFHATH E, 36 T MK T R
P E JE, X AR U UM NS B,
FATEHMEITSNP B Rifl, e RE., MEH
WA 5 B SNP % ooy B el R A B T PE
GSB & 5 A #AE B F TR b 348 4 09 B A S B



BS VR R

(4) Bk AEHIT)

BT RIETRER, BHFAFRAME, UAHK
. ATERIRKN “BRESG" BKAKRT &
WA NEmSIE, EEYEF . KTkt
ERENFE. A TENRATELTEERR, &
MR RAEFTIFEHATEFET, KALERARF
BH#ATEIBREFTH—FHARK LT X, £ “F
HES KFFETHANERED T RAEHELR
A BRI R BT . B R R A R R A A
BRI WE, EREME, KAELE
B ftEEm R G ah T g, EE5LENE
BXESEN (Wi HAEETF. EHEFEKT
). BRLAGERTFE. £ (LY. BE
RS ) BHEMEA . BRLE. FRAR. K
FHBEAURET YRR R SR EHNRERZAE
BT R R R BEATF RS, Wi, BRAED
T AR ST s E ke “AER” ©iZ
T EARWEE,

(5) H 4 % 0% LR

BTHHRFHEFER, EERENTRA
o MHWAEESATELE. WIT R F TR
M. M. AT, TEEXRTEEARA
RERETUESE, EWEBARAKREFLZE S MR
B AW B, BAEBAE A% — &k LR R
PN, RAHEFERME. YBORERIEAN
M A, MWW RAERZRRGK B TE, H4
BRENE LN 4NN OF R RT RS
(PAMPs ) fih %t %% R 5 (PTI) &2, 40
WA % (PRRs) #3751 7R R 4 & W B9 A0 = A X
2F ;5 QR 4 2 w2 B F W] PTI R 2 (E
MU FRERE; OF e RaRELLMNTHE
% e (NB-LRR) % & 4F 53 0 R 5 308 B F i & o
#E BB (ETL) 3 @HHEERKBENED TR
FHEEFAEFEREA, 5125 ERE DS R
e, XA HBHERA (HR) . 4 HR

A AT PR AR O SR e A (R R 2 A0 2 B R AR IR I 4
FRpudr e ) lEK, MERMEYET2EH
B AR A R S B X 3

(6) e At Kok & A 89 v

BT R FIRREFR, BERRNT A
KAH CO, KEFE . ABRTEREKENELE
ZARABRRMARLES ARG R A EENE
BETF. CO, REF & F R MM & 7 i AR
R, TTER R AR HE AN R ST 3 23 B T U
BAEM R AT K0 R, REESRRNWE &
PR BT A, R BB A T R
MR E L oo R R, R T LR RIEA
REAEFRHLRAERR, BAFISFHEL
ERRAGMANTESHERE, BRRARLVESAR
Rkl AR S AN R SRS A k(A
TAEAA E A AR, P UL R A R 4
M, MR ES RGN RAR, HEMTy)
o MAEWKE., 2EFHEN LA b2 HERX
R R ESREW .

(7) EMEHEE LS RRRS

BT RLFRRFFR, BERRNT A,
ENSHURBIAFET N, BEREMALE
ERREFWNS Y, AR F AR A
KR SN, URESRGAE U R (A
BRESTR, QR SHE, ESHITLHE,
ERTREHE £ AN HEMEE SRS,
ENEHUES TRV EARBREAEE T, £5
ARG S Te N RS S R G RAT P A A
i, MEXNRGMCFEE ., ttashik. Xk,
BN REME AR ES AT LD, W
HrEMmE BEINE £S5 RREMN G AL,
EREUERETESRRERS ML, 238
EANXRESAFAMSEATRY, EALXHLTIE
EARMERM. ARESKEIRGBMNESRS
ATt L MRATBR, I TERARNEE
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HEARME X,

(8) AL¥& /%5

BFAFREEH, RERRAFAUNE, &
SHENENERENRAZ Y, REDEHEY
SIS, H A 7 R A O OR A R DR M A 5 PR OE
FrEdg sk EETmERAE BE. LAH.
Ve T An g 4y S B R A A A 0T 2K 0 A TR R A
HNEE, BNENEE AT T UEXEIOEEFL
W B EE B N, T Mo R HREREK
W% (GnRH) frifh — S 2 0l B F, BA
fin R MR R (GtH) |, Rlgb iR = £ M
REEHE, ATREERLE &S H g T
9 Fo WANFINIE B F B b o f 0 2K R A R TR
BESEE— R WEN W FREN, BEE
EREZRMEREE, ATHSENEHEN Tk
ZA: OFEME T &, EEFFELERKK R
(TR, #iF, GRESMAERTE) , NI
DM RS, EEXRNAERE —FF, MR
SREBRR, RIAATHEPETHEE 2EAL
Q& . 1Ko A T Bl 1 o AR A,
GnRH 2 4147 ( LHRH-A s sGnRHA ) f1 % % D-2
A ZRAEF A (DOM ) 41 &% & 7 1 & K48 7 7,

(9) 23k ARG EH £

BTRYFRMFFH, EERENFRA
o H 1990 FERAEEBFEAAEEAEITERS2
(IPCC) & — KA TR K FIF 0 & A LUK,
FRAKRAGERMER TEY = E RN IFNHRER
R RE PN EENE, FWTUT #HLE
EFER MR EZARER T 2HAER A K
WIREFAR. KA CO, REHMERLZEN =&
W% FEEAKEERE TN, FHFRLK
AERAEDEFNTE, FERBESRRD
A, EHEKER, FUWREFHABEAE, KK
A EYHBEMFER ESRBE-RIER,
e, ETEDEKERAARAELT Y&
Rk KR E MR AT DA R A KA R E

WENBGEE T 2R, AR EKRBER ;AT
BERMNMTN X Z BT EMFEAEL A
R EFR R EEF B, UM R
B RAE oA 2T &R E A
PSR AR A B AL

(10) ARk & ot i 22 &K

BTARNRFER, REXFRAME. &Lk
B BB A DLAR Ak 2 Y R B R T IR B A
EEAEFERW—MHEAR, HREPRABLS
—. RS HERR WY N A BT
WX THE, Haih, BAREREAE
HLEARENEGHRERR, GLEELEZEN A
T OFMAKKEN, & BPTIRN MK IEEES
FRERBRBNEEHZREARFRE, 4%
AR R B, A AR OK R R R RO B JE R
HATEEME BN ; QFMAREF LN, &R
BERRFRRE, TREGERT 2B, &
2O B TR RO, S BT O Y R AT R
A, XAEEME T NERBE LRI, WA
TR RERGES BARE; ORMFREL LN,
XARH R O HAT IR, M AAMHHATESFIN,
FRAMKR LR M HATH 2

1.2 Top3 LIEMREIAEAMBIE

1.21 R 4£#) CRISPR-Cas9 ERE 445
HEABBRAZEL S FNL2REFRA
W, 2012 4£ (Science) ¥ = 7 N £ FE + K £ ¥
3 &, 2014 £ (Nature Methods ) ¥ =z 7| A\ it &£
10 4 8] X 4 1 55 58 50 %00 47 B 10 AR R 7 i o
A G 45 PO B AL B VI B 47 R 7T #| DNA %2
£ g, 7% DNA X4 #r ¢, % 5 DNA #4117 (&
A, NS EEANE m g, CFERTEN
AMFEHATERER ., IFHEKWEAE, 70
Aok E AR ERET AN WMERTHE, KX
B AW, MR T EEARBHEY
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WIFELeg A Lok, EEHBERACELR
B FEH T 4K ZFNs 44 & K . TALENSs % 4 &
A . MGN % # # A& fn CRISPR-Cas9 % %, CRIS-
PR-Cas9 £ —Fhe . B, BHRWANEEA
Snie T L, JR 3R AR AL B 4L AR O T IE] IX T 7 48
W HF (PAM) 8 = M FZ B 8B NGG (N 7 B
HEFAZIHER ) 7 LA A3 RNA (sgRNA) R 71,
sgRNA 5| % Cas9 & & 76 PAM Uiz 91 25 Wy 4%ty
DNA #ATE R E R G ZEHEB AN, & FEEAR
KA, PR A S B A D R T 3k B L R R
ty B #y, BT CRISPR fy sgRNA R % 20 % /MZ 4
B 7 7t iR A PAM 2 F, JtH Cas9 B A HER
K% #k & 151F A, CRISPR-Cas9 % 4i 48t T H )L
MERGRBIATN S, BEEWEE, AREEE
B, WEE R, TUBRERKRBERE, )
EMRATAFEENMYENNENEE R,

B R X et Xamrm( Rk12.1),
HENGERETEZTEMEE, HAEEEME
Ko WEREHFHFE, xERER, RN
afiE (RE122), PERFRUTERZC
WXHEEERARAERFHFHEYE, FERFK
Ml kB E EE . B RS R A1 W %
Fa (LE121) , ERENFAREER N LR,

x1.21 “KIEY CRISPR-Cas9 BEEMIE" TEMAFRENE

U EMmXEEaER RS, XEMEE LA
MEWEEXR, FHEENMENEGERLET @
(LE122), vER%¥REFERFRAF S
ERE, HUsMEbFE—EWakEXR, i
GG X EE T E RS HE U EfEE Y
£, TR SR ) T 3T v T B K K
(R 1.2.3) i 51200 3 0 £ 2 7 WAl 7 m( L
%124), #EESE6 L, LA Sk E FE,
X S 5] A0 18 ST EY 3 51 4 R 2017 4,
LT HMM, RIHES 0 RRE K,

At 40 & B A Il Bk K T 200
R, ZHHEAREXFE, 2014 F (Cell) K&t
“Development and applications of CRISPR-Cas9 for
genome engineering” % U 51 M A3 1700 K, 7o
29t ¥ CRISPR-Cas9 R 4t £ & 4y 4 B 44 45 + 14 5
41 H . CRISPR-Cas9 3 A f 2 & W I B
R AMRBERAEWFS ZEA, THEK
HEZF St ERE, ERRED WL,
BR ABMEXRFNHFLINT TR LR HE.
PEAFR. PERKEHFRAEFREAFE
MMEREDNEERRTEH#EEE, PEK
W ARFENMMNELZFSH WM ERRETEET
SR HAL

thiz O EEF HEZRMX

FsS ER/#X IS 1B3ZEEHl WS IRE el (4] RIS
1 China 17 40.48% 1437 44.07% 84.53
2 USA 17 40.48% 1399 42.90% 82.29
3 Japan 5 11.90% 156 4.78% 31.20
4 Germany 5 11.90% 455 13.95% 91.00
5 South Korea 3 7.14% 171 5.24% 57.00
6 Italy 2 4.76% 99 3.04% 49.50
7 UK 2 4.76% 219 6.72% 109.50
8 Sweden 1 2.38% 47 1.44% 47.00
9 Mexico 1 2.38% 17 0.52% 17.00
10 Philippines 1 2.38% 17 0.52% 17.00
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#1.2.2 “Ril4Y CRISPR-Cas9 EERIE" TI2MRANEFROICHER~EHE
FsS A B3 B3 ELH W5 IRE WEIEELH RIS
1 Univ Minnesota 7 16.67% 486 14.90% 69.43
2 Chinese Acad Sci 7 16.67% 688 21.10% 98.29
3 Karlsruhe Inst Technol 4 9.52% 395 12.11% 98.75
4 Yokohama City Univ 4 9.52% 116 3.56% 29.00
5 Chinese Acad Agr Sci 4 9.52% 176 5.40% 44.00
6 Seoul Natl Univ 3 7.14% 171 5.24% 57.00
7 Natl Agr & Food Res Org 3 7.14% 77 2.36% 25.67
8 Univ Chinese Acad Sci 3 7.14% 218 6.69% 72.67
9 Inst for Basic Sci Korea 2 4.76% 111 3.40% 55.50
10 Univ Elect Sci & Technol China 2 4.76% 195 5.98% 97.50
St Forma
Germany . . 7 Chiresss Acad Agy 5ol
® e & .S-ho-.- W Loy
@ & =

bt bl T .
i S S-u.

Madl Agr K Food Hass Oig

". Uy T L

LIS
- . it e Baia: Ba Koras
. s Ly I-l---..-m. .LIH'\-' Eieen B £ Toctvind Chind
Ciera Préppne
B 1.2.1 “Ri4Y) CRISPR-Cas9 ERRIE" TREWR B 1.2.2 “Ri4Y) CRISPR-Cas9 ERRIE" TREMR
ANAEEERMX B EIERES ANAEENDERISIERSE
#*1.2.3 “Ri4Y CRISPR-Cas9 HEEIE" TIEARAIETIES ZIEXNEE~HERSMX
Fs Ex /K 5 OB 3L 15 1 O1e SEL A eS|
1 China 419 30.17% 2017.2
2 USA 388 27.93% 2016.9
3 Germany 104 7.49% 2016.7
4 UK 93 6.70% 2017.1
5 Japan 78 5.62% 2017.0
6 India 70 5.04% 2017.2
7 Australia 68 4.90% 2017.4
8 France 58 4.18% 2017.2
9 Italy 43 3.10% 2017.0
10 Netherlands 34 2.45% 2017.6
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&1.24 “RKI4EY CRISPR-Cas9 ERGE" TEMARANEFIES I OIEXEEFHIIE
FsS g 5 #2083 b5 1%/ e S EU A eS|
1 Chinese Acad Sci 100 23.15% 2017.1
2 Chinese Acad Agr Sci 65 15.05% 2017.3
3 Huazhong Agr Univ 52 12.04% 2017.3
4 Univ Chinese Acad Sci 43 9.95% 2017.3
5 China Agr Univ 34 7.87% 2017.3
6 Univ Minnesota 30 6.94% 2016.4
7 Karlsruhe Inst Technol 24 5.56% 2016.3
8 Towa State Univ 23 5.32% 2016.8
9 Univ Calif Davis 21 4.86% 2017.0
10 South China Agr Univ 20 4.63% 2016.9

1.22 H¥EmARIIERE
WILHMERA: BHR. EWEE. FER
VER AT R (AR )« Filak iR (R )
TER. BmBUREERAE g i oy ik
W% KA, tBEHERAET U8 AR om A
FrEMAE R, KT R & B9 G Bk
B ERERRBETHANRREN, —HEALE.
K. B, TR AR, %RERRRATH
R, AU ERE RN AR B BRI
F o, BRMMALEHANNE, EAELRA
ZRAKHEABRZE, BRESHHIHFFEER, ZF
Ty #, AEHEANEREAABRELNSY,
— M E RN R B R R . R BT A
HIE, IR RRIENTRE L5 H,
YR B LM B & 3N A YR, &
TR g RAREE . ff RIF R X AE B R R
Rty NS, RIRET AL RREAN LR
fog g, e R IRN B mAh R,
AR A R AR NAT R IR R R A S A
W, FERERAE L RL zEERE &R
W, MEABFERL —EWNFEBLELEH
M. EMEE (ASF) e dE M B/ & (ASFV)
Gl e R R, BRRE

7[5 100%. ASF B 1921 S § kW5, £EHIRK
ATHATUFHEMNKX, 2007 FHEFT %
K ASF, Wi Ja & 1 Bk & 58 Z RN m K 3 X An
Z i, 2014 F ASF E NAM A E RIHHF 2
AT ARATHS, 201848 A, FEFHBEL
ASF, R34 T4 4148 (OIE) # ASF %y sb /1
I Ay 5 A% , T B A ASF R R W
SRR (BSE) XA 4% (CMD) , Z—
b DA K A BT B AR R R B AR AE Y 1B B
MW ARG RATHRR, TEBRETERE
B (Prion) ——f B A “HHEF" At g
HHEE . aXnfTERE (AIV) B—FfE£E
RATEHEEWEAMELER, GTREAZ, # OIE
RN RELR, ShRmN I, KR ERAT
TGN R EEF R, TEAEE .
MR . A B R BRI R — MR R,
EEGREE A TURERLERY, XEEWEE
AR B E B AT

BB XAERNERIME A7 E, EE
B, £#E. FEMFE, #IRKEHEELEE
fuxE (&£ 125) . BAENMemFE, £E
Iowa State Univ, % [E Boehringer Ingelheim Vetmed

Inc = H IAZ O X RH T A BB S (K 1.26) .
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FTEEFRRMRE AWM eENE T T, xEMEEA
RAREWHEAEXRA (LE123), #EA
PR T W LRI — M. ERAAGE &1 W&
A AANEE, EMEEEIME&EEE,
BEAME =M E & FEEE (LE124) .
FECEXHERFHERRME TR HE, &
BB, HFHiE5 Rk, &AL RENTL
Jazh (k127 Ff% 1.2.8) .

123 EMERAEFEEH
mERALBERTHZE 6T o LB B %

AR R G E R R SNP S &R, WHERS

THEHEAN—FEEAARARTE, FIHXAMF %

S AR A TR W, R
R R B3R A AN, BN R A A2 8] g MR R L,
ERATREL BN, TR R
aEF MR EEMA . BREIE D KB R
REMH &M, SAFHLIBREGRFESR, AR
S CUTEAT REFER EUERATHE
EMFRRS N, EREE, EREM, F
AR E R R AR E R SUR I 2 T E T
KAEEEEM,

i 1 B AR R R A S A Ol B B T A B
. RBBEUREZMRWAERT (k=
. REABEMETE) , ERFEZNRATEN
RV AR, BT AR R B R B F AR A R

*1.25 “thEBEABIERE TEARAIEFZOISNNEER~HERFBEX

Fs Ex /X IO 3EL B3 ELf WEIRE EIE =40 RIIWEIEL
1 Brazil 3 27.27% 18 11.76% 6.00
2 USA 3 27.27% 45 29.41% 15.00
3 Germany 3 27.27% 52 33.99% 17.33
4 China 2 18.18% 16 10.46% 8.00
5 Spain 1 9.09% 9 5.88% 9.00
6 Austria 1 9.09% 24 15.69% 24.00
7 Poland 1 9.09% 3 1.96% 3.00

*1.26 “thHemRBEiERME" TEARNEPZOMENNEZ~HIE

FS g 2B 3L 1B3ZLE el W5 IREL WEIEEEh RIS
1 Iowa State Univ 3 27.27% 45 29.41% 15.00
2 Boehringer Ingelheim Vetmed Inc 2 18.18% 40 26.14% 20.00
3 Sao Paulo State Univ Unesp 2 18.18% 11 7.19% 5.50
4 Vet Resources Inc 2 18.18% 11 7.19% 5.50
5 Univ Vet Med 2 18.18% 37 24.18% 18.50
6 Generalitat Catalunya 1 9.09% 9 5.88% 9.00
7 Inst Agrifood Res Tech 1 9.09% 9 5.88% 9.00
8 Univ Alabama Birmingham 1 9.09% 9 5.88% 9.00
9 Univ Autonoma Barcelona 1 9.09% 9 5.88% 9.00
10 Traunkreis Vet Clin 1 9.09% 24 15.69% 24.00
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B 1.2.3 “chiEmaRmiERE" TEARMBTIEERSXENEIEME
Lir Vied Bkt
el Faamaes ing .
[ " .ﬂrﬂ.ﬂh!'l’."ﬂ.rrp
SquMmuw‘ \ i Vst Agratood R Tece
. L
Beoerraper g 'Sinmapsl g .
Wi
bravm Simbe Ui .Trmw Cin
B 1.2.4 “oREARIEREE" TEARNEEENEENEEMNLE
F1.2.7 “oMREAFETNERBE TREMRAETES OIS XNEE~HERTSHX
Fs ER /[ #X 85 |1 ME 38 f85 |1 ME 3 EE ) FEi9hEs | F
1 China 14 25.93% 2018.0
2 Germany 12 22.22% 2017.3
3 Brazil 10 18.52% 2017.9
4 USA 5 9.26% 2017.6
5 Spain 4 7.41% 2017.8
6 Italy 2 3.70% 2017.5
7 Austria 2 3.70% 2017.0
8 Netherlands 2 3.70% 2017.0
9 Serbia 1 1.85% 2017.0
10 Taiwan of China 1 1.85% 2017.0
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H B NFRIE X MR Y TTRR A, DR AR AR o O
Wy R A, KA TG 5 R o J/RE A X R B
KERMERANEE , ERETIFBHRAEOHEEEE
MR AR TN R A, T FEELINEN
%o AT HBMBAGTMGE . FaANERS
B, FEAME R IR B 77 A AL HY 5L R TN AR
K AT AL, T 8 5 0 AR B AR Yy 3 A AR
ARSI E F % BB o A Y 416 B AR MR AT
T, DAk 2| T e 0 26 B9 B B9

Bt X E R A E( Lk 1.29),

—F FENMS AT FTE (LEK1210), =
Wageningen Univ & Res, 2% [E Univ Calif Davis #¢
7% [ Univ Paris Saclay J 7|1 & . B % 23 X |7 &
SEMEFE (WA 125), BERXRZEHFR A
g ALk, WEE., £, w=MmEEN&1F
RARE, PHEENMENEERNLETE (L
K126), &MMEHH-EhEGEXR, #Tl
B X EEFHERIMEUALE G E AR £
(W% 1211) o WEIZSB X EE > B
W&k 1212), PEMFREENL, HXik

TEREER, £FEMTE, HIAKAIMNLEZ SCHY 5] S A 2017 4
*1.2.8 “shpEmRETIERE TRAREIEFES R OIEXEEHIE
FsS g B35 #2208 3L b5 %2 Cie SEL A eS|
1 Univ Vet Med 9 22.50% 2017.2
2 South China Agr Univ 6 15.00% 2017.7
3 Univ Vet Med Hannover 4 10.00% 2018.0
4 Sao Paulo State Univ Unesp 4 10.00% 2018.0
5 Univ Med Ctr Hamburg Eppendorf 3 7.50% 2017.3
6 Univ Autonoma Barcelona 3 7.50% 2017.7
7 Iowa State Univ 3 7.50% 2017.7
8 Heinrich Pette Inst 2 5.00% 2016.5
9 German Ctr Infect Res 2 5.00% 2018.5
10 Generalitat Catalunya 2 5.00% 2017.5
*1.29 “EHERERESMH TEARMEPROIEXNEE~HERFHX
FS Ex /X B3 1B3CEEf) W5 IREL Gl (4] RIS
1 Germany 4 66.67% 152 87.36% 38.00
2 USA 4 66.67% 132 75.86% 33.00
3 Netherlands 3 50.00% 115 66.09% 38.33
4 France 3 50.00% 47 27.01% 15.67
5 Australia 1 16.67% 85 48.85% 85.00
6 Saudi Arabia 1 16.67% 85 48.85% 85.00
7 Israel 1 16.67% 19 10.92% 19.00
8 Austria 1 16.67% 11 6.32% 11.00
9 Norway 1 16.67% 11 6.32% 11.00
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#1.210 “FHERASEESH LTREARAIEFRZOICHOER~ TG

Fs g IIESEL IeEEh)  WEIREL  #SIELLS  RISWsIE
1 Wageningen Univ & Res 2 33.33% 96 55.17% 48.00
2 Univ Calif Davis 2 33.33% 30 17.24% 15.00
3 Univ Paris Sac lay 2 33.33% 36 20.69% 18.00
4 Brigham Young Univ 1 16.67% 85 48.85% 85.00
5 Christian Albrechts Univ Kiel 1 16.67% 85 48.85% 85.00
6 King Abdullah Univ Sci Tech 1 16.67% 85 48.85% 85.00
7 Univ Melbourne 1 16.67% 85 48.85% 85.00
8 Wageningen UR 1 16.67% 85 48.85% 85.00
9 Washington State Univ 1 16.67% 85 48.85% 85.00
10  Commissariat Energie Atom & Energies Alternat 1 16.67% 19 10.92% 19.00

|.-n: =
” Aembraia

1.2.5
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L] Ml

ST Plrinly

‘EMERAEESH TREARIEEZERIXENSIENE

Byt oty Liner CFaraue Abeponin. Lined Bagl
o ! g Absduliah Lisé Soi Tech
Lt Flsacs.
[ -
LH'IHC-IHD-II'II-. o

.Ivn*-n;bn&l.—l.hw
® o

Wmparasge Uvey & Rk Corrrmicat IEronge Alom & Endrge bl
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*1.211 “EeMERAREEHN TREARMGPES OIS NNEER~HERFBX

Fs E%R /X b5 1% 0iE 3 b5 %2/ Cie 3L 5S|4
1 USA 50 29.59% 2017.9
2 China 31 18.34% 2017.9
3 Australia 19 11.24% 2018.0
4 Germany 16 9.47% 2017.9
5 UK 12 7.10% 2018.1
6 France 9 5.33% 2017.9
7 Saudi Arabia 7 4.14% 2018.0
8 Netherlands 7 4.14% 2018.1
9 Denmark 6 3.55% 2017.5
10 South Korea 6 3.55% 2018.0

*1.212 “EMERAEESH TEAREPRES e XNEE~HIE

FS i 15 [#ZiE 3 &5 e L) IS |15
1 Chinese Acad Sci 12 21.43% 2017.9
2 Univ Copenhagen 5 8.93% 2017.4
3 Univ Illinois 5 8.93% 2017.8
4 Univ Calif Davis 5 8.93% 2017.6
5 Univ Paris Saclay 5 8.93% 2017.8
6 J Craig Venter Inst 4 7.14% 2018.0
7 Univ Tasmania 4 7.14% 2018.0
8 King Abdullah Univ Sci & Technol 4 7.14% 2017.8
9 Donald Danforth Plant Sci Ctr 4 7.14% 2018.0
10 Michigan State Univ 4 7.14% 2017.8

2 IFFERE MEFHMEDRIFENET . EHRFERN

21 Top10 IEALBIERESH

R AFIR TA2FF K AT Top 10 EF 0 3 %,
OB EETF K, R £ 4 T2 AR b 4
MEHRBEEA; QFXFLME, BFRFELES
MEFRWIEELBETEB B, RLITEFAMN
BRI A MOk B R AR A A A FTA
A TEAA S A 45 4 DNA F 71 5 35 H 40475
O RENTT LA, AR FH N ZEM
REAR. IWBFFREAINREECERL. Y

WREBRERR. AFERFERNEAEREF,

AT, R 09 4 N TF B — i 100 ~ 300 37,
FHBWEIB10 ~ 20K, EAFHLAFEEFE
2014 4F (LR 2.1.1) o Hdr, KA HERES
AWEEHT ARG H T E AR, #2017 F
WERE EA#E (LK2.12) .,

(1) FemMEFA

BTHMRPHFER, BERARNF LML,
RAGTRZYN: TEERRGULFG YHHER
2y i e e R B TR, 3 RRCOR P R P OR 2 Y AR AR
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F£2.1.1 LKI4FEE Top 10 TEEF ARG

Fs TEFERGE NHE 5|HBE Y51 FEIRTFE
1 FEMARA 225 3129 13.91 2014.8
2 R Ay 3 e B A 198 3301 16.67 2015.9
3 +THEES BT 178 1927 10.83 2014.4
4 e R 2 106 1382 13.04 2014.7
5 = 4y 2 4 R 122 1343 11.01 2014.4
6 Sl A E R R 121 2517 20.8 2014.5
7 WA EAEE 131 689 5.26 2014.2
8 e 2 5 Hr AP H 269 4330 16.1 2014.5
9 T R 102 1659 16.26 2014.3
10 &4 DNA 77| & 3£ B 4 957 246 5158 20.97 2014.6

F2.1.2 KIS Top 10 TREFERIRANESNRS | EFIEL

Fs TREFRENE 2013 & 2014 £ 2015 £ 2016 & 2017 £ 2018 &
1 FEMEEA 59 50 32 45 35 4
2 Kb A Ay FE T e R 8 19 37 63 70 1
3 TREELRBITL S 48 46 56 20 7 1
4 e R % & 25 22 28 19 11 1
5 = A 4 iR A 36 38 27 11 10 0
6 R REE RS 41 28 20 20 11 1
7 HWMEREE 42 36 44 9 0 0
8 (/BT & ] 75 61 65 50 17 1
9 R ER A 41 24 17 11 7 2
10 1E4 DNA 77| 5 F B 41 4 65 67 50 39 21 4

XN 2R B I T R iy UH K ey — e
M. FERRE, FAARE RS REE K& FH,
HRERBR, WHXTERNRATEES T E
ZE| R AEWKGEAREW . KEBRMHEAK
EHNEEAAK, BHRESRLE, I, FEE
HUFRGELFERGE, ZEHEEA (GCT)
SGeflREdwe. WEKE. RLie. F¥A
HEFARKRDG mp B REDRFRE, E—MHH5RE
KEFBRLBA,

(2) Rk £ 5 H R HOR

BTEMTRSZMN, BHAESETLAE, R

SRR T — Fh AR X A A ke B R A R R R
WHATE BB H B R A, FHN21 AL,

FHEA B ARERE LR, ZFNs, TALENs,

MGN 7 CRISPR-Cas9 4 # # A 3 A 41 % 8 £ 4t 58
JEE A o FE T A G TR b R R 1R A A
HEHEARKEMAE. ANBEEYRERER, FAlE
2013 4£9F & ty CRISPR-Cas9 % 4, #1F # fn 4 (7 |

RARK, BAEGHREfITEEHE, LY
EwAR ., AEBT . REREFTRRATEKR
ty % # ., @ T TALENs fr CRISPR-Cas9 % 7£ th E
KB FIE, 2012 440 2013 45451 # (Science )
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FAHERTABERRZ —

(3) LEELBETRD B

BT REESHFEER, BRAFEHF XL
Bo REMELBTRAEED MR L £ FRE %
&, BRARERNE, CEKN YA REIEN
FEREANFEI A, E4ERIEFEKT 45 glem’
WeETE, EEGEL(Pb) H(Cd), K(Hg).
% (Cr) . X2Bw (As) . E2BHTLEHE
ELRBHAMEMERNITIFITLE, TEHRT |
FAHK. FAERMERESRBEETH&EFAN
HRPTR KEES BT R A LA REREE,
HESEHUKR, WFETATMESRNER, £4
EHFEREK, TEREDTKR. REFNED
#, FAEBHNKE, KA, HAREFMT
RELE KR R A B IR E S BT e in M IE
MW EKEE ., FEME R AR AR EESF
HeFE—RNPH, ARELRBTRERLMER
TEAWMEY.: EHEFRESBT RN LIE; &K
REBFTESRWHRENS, BRELEE, THHKE
AR R, AXLEESRETRNBE T &
ETEQNMECE, WEBE. R UBRUREY
BaEE, ETREELBETENASHE G RZ
AWM B HE KL KR Y, R FE
MR Z R E . B RBT I A R

(4) &Rk &

BT R TR, BHATTRAE, FHE
bREEAREEGREEAR, HENRERA .
FREd 5 RnER, UALHFEERT K,
R R R E L R E, EIARL £ FHAEE
HUMFRAHNEEZTL, FRRALREMEN T
KB AR, Y EERALE
ERA. FLRSFELITE, REREHELX
WRE TRA, k& Loy e HAT4 e (L,
LR A R R AR, R E R
Eom ALK AR EY R RNERET W, k&S
HRE., NEMERR (LERAERE) . 2KE

A4 (GPS) HyE A ¥R K&, T LIED
BRESXRFEFSEEIMER, DRENTE
B, HRFRIEREEAHE,; BT LIS
Ed s a iR ES, @FPORIIRE L&k H T
] DURCR 4 R AR R R AR B B Al
RO G ERA RN R HT, KERFREK
YRBEFENERT WA HeREKF KIS
FRRG, F iR EMNAT &, HAlE R 5(MEMS )
Rt s, R MAEACERLZ B EFENEA),
AN, B MBHEA, BEWIF, ALIE.
5 7 MAHFRABORNE R AR

(5) A= 4 £ 49 KA A

BT AR, BHATTRAE, Mt
W R AR R . DU AR EEBRE £, X
BT A TR A A=A By R FF 4 D%
B E R AIR T b KRBT R RAREM, R
EREE . AVEE . AR AR A A RO,
RERB L, £MFRETAEARTA
M. EgMOR MR AR, £ OB KA
M SANFTE, EF, £ R LD
EARRABALERR, BTEATAEAL; &K
BEMRREBIAN Z R TATHEWRAH T KX, &A
RREZERRET o

(6) i EEERR

BT shmA %R, RERRNTT LA E. 3
M ESRTE R MR, SR T, B4
P2 TR o 3 4y R 3R 2 (R HE 3 A
EERY, @ AppOEERAHTEN, X
o A ey RO AT IR, RO R I sh A A i
RERS, EFM. &5, AR, RERETFA
B RKBAZ s RO E R, AW RAITHE
WAENRT, MAAAELMEE, F6mRAHA
A EES AR 0  k, H LA A I 0 oh Al 6 R 2
A, TEPREFITFERE, EREREFT E, K
W R R e k. BHWMMAEIR,
B R ES, HAT, sh40E RS R M
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RELNEEAZRRRE, BLHHPHRALE
BAI T M B & SRS (RFID ),
HKAREE, T+, BEEFEAREA, BEF
i, £, ARET. K. BEREAE
A AN ERAR, 28ITFORE K
A E R HBAE, EINEAREF BA,
A, R, BEIMWEF., S &H
EWmAEEEEHEE, SGHRNG LA, A8
Tt —F T & AR o 3h AR B R R K
%A%

(7) BMERER

BT ARFEREER, EERENTT LA B X
SR E B R BRI R A B R R 6 R TT
KAV G H SR RNRARFE AR, KXY
FrEBER, RTMEETANESTE. 6EK
FUA, EERS T EABEEEEES, AR
B M BOR 7 ik BR A AR B R T R AT
HEAREAFFEFERUREFTRAMRENT
FRE. HW5F0 . RF R R, S
WMHNREEXELFREHERETRAFFN. K
EYMBEEREGRFRIEKRE, RALRATA
HAREF MRt ELEMG ERNRE G HER
%, BRads: Bty ot EasmEiEs s .
PR R BOR . = AR AU b ] Ab BOR R S B i
BT EFRA. FAIATBERMFMEA, & 70
HRMEBERAR, HAERMARTRERERET
KT A

(8) ek HEMEr

BT FER, RERENTT LA E,
WERR RN EREEL ARG, FRFNKE
REF—HWER, EXHEETAXRAZARK
REMBAMGY, —EREABREENES, KR
Tt da B, R (EI N . 58 Aok 4l 7 R oy
R MEHRENFDTENFECELE,
KTHRAWEE, WTHFRARKZER®S T4,
FURARBIREAJ . #HEFGuks, EAH

HHEABM R TFARCER AR A ERIATH S,
FAZEEA G E A E 5 E 40 T R A 0y
4 F #7148 ( #7 RFLPs, RAPDs, AFLPs, SSRs #t
SNPs % ) £ 4R FANFHEA, TTUREFAM
HEAMENRE, KT AT Lxt BARER A2
WRAAA, RE T XH AETN S E 7R 4
TR W BN, Z AR S A By A R £ E 7 A
O (7 F| 7 ¥ IR 5 A R EE B9 FF K An AL L 2 AR
B, QR EH RS BATENAR, ELTFATE
KR EMheH; Ofts ™ EEHFHX N £MHME
IR QTL; @HF 5 42 b 3 09 3 0 3% 1% BE 1K

(9) FEHIFRA

BTHEDREEHN, BRERREANTRAG. %
GMRVREEEEAS, HEK, £S5, HF
Ko MAERBKE, BERERAFEHEHLE,
BRI NBFAlE LatR, mfEgfiFELaE,
TEANMY, RAJNHLR VN EELET A,
FHABERIERAKRER, B IR
WA, Lo, 28 xRkl 5 4,
XABAE ., FEARNBAEY KW BAT AN, B
MERIE B S HAEA, AR G 45 T A 5L
RN RER SRR, WESHERXA
G s, LAGRMABEERITNE N, EORER
EWHMAAEEEA AL, XEEN 5 &
. BELMEFME. WENE T 6 R EE 4
AU KRABERERARALALEER LR TH
R\ EF, TUARBIKRT oI RE ., 54 FmRE,
RA D TERFE,

(10) 14y DNA 77| 5 3£ H 4 24

BTRLENTRER, ZHXFRUME, 1F
Y1 DNA 77 5 2 E A oA 2 LA LB T2
B AEALFET MUK FI&HE Ay et
B TAE, ¥ R MR Z DNA M7, KAEF
AT F (MPSS) | #E&K £7 241 (SAGE) |
FIKF I AR X ENFHEA$ TRk (DGE)
Tl E B AT &, AATEDLTFEH
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BOR B B KR o ﬁ%ﬁ@%mﬁLﬁ%ﬂ F

AREDEAR, FANPEZHERER, FHAT
S, B4R, %A%%Aﬂi%ﬁ%%@%$

T BR 2 A 40 R R B PR SR T R AL R R
B T H NSRS B S, R T DL o e B E R
MAEMEERGMT, Bk, FRETARLED
R R, RRANFLE2 Wk, HERE
KL EHATRNDAN, AT E R RMRSE TR
W2 FHLE

2.2 Top3 IREFABIAEAfEIE
221 ZBEEAREAR
MW RFPEAMEE, R, TN F AR,
GEMRERWAFERRALE: £A5 0 EHEK,
AN EREE, FRAEY R RRERN, FERAN
HER, EEMNAE, BERANEET: O 5HAE
BA, TENENAZRBEN, wrF0HE 5
Tk mA, RENAT R, BRREME . HEK
RS HAHEKREAARAIR, REAEAEE. K
WEEM, RBEETELEN LR AEEAARXR
MEFFAERA, KEREERXERLRELR
B, AANHEEREER N MEDTRE =

QAEWH BB A, miBFAEE, HEeW, KIEH.
HEW. AT, s HE (BT) . #RF
BHE. REFHFE. RE L ABKFE (NPV)
WM HEBRARAR, URAGHE . BABEER
ERMAB AW A AL EE L DL
DHEBE, UHEHEEEDE A 9'%%}%&711 A
MYRRY, KARER, MW FRAF LD E
Hl A A, QFEAFEHEA, XAREE
Bx (EFIEMNMRER) . KBIT, FEK (&
WARTEAR ) Br i B 3 . R Ak oy R4 & &,
AT A At A FEE. REFER, R
WIEMRAE K ERSEEERMFELA, O
FRERA, MmN, KFE. KARYE. FRi
RGEWHK; KA®S & KEF. KEF.
BEREFARY; R ERKGNRBJER. T8
R, BEFERfZLAERERERLAR; WEK
Byt G R, T RAEE R K A RR,
FEAG S OR T AR TR TR
fXEFRWAFEUNE AR, £EEH, £E., ¥
EfmthE, BREFNHIIBHELER, £
E. ¥ Efms A, LA 5] Bk
20.54, AEHEMERIMEN1E (LE221) .
A% 0 FE LA & 42 [E Bayer Cropscience AG /A 7] ,

®2.2.1 “‘BEEGRKR TERFREPZOEFNEER~HERSMEX
FS B /#X RITE RIFELLH W52 WS IEELH IS 1E
1 Japan 74 32.89% 1520 48.58% 20.54
2 Germany 58 25.78% 578 18.47% 9.97
3 USA 40 17.78% 438 14.00% 10.95
4 China 32 14.22% 318 10.16% 9.94
5 Switzerland 15 6.67% 139 4.44% 9.27
6 UK 3 1.33% 123 3.93% 41.00
7 France 2 0.89% 23 0.74% 11.50
8 Netherlands 2 0.89% 12 0.38% 6.00
9 India 1 0.44% 12 0.38% 12.00
10 Belgium 1 0.44% 7 0.22% 7.00
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RS . &I

H T H AR EERFELK222),
BB AR E 24, HpE RS 2 A FE—E
WAL X F (LE221) , HltE & 1%4
MRS (E222)

222 RAEMERREHA
HEE B ARG ARG EE A R HEHEF
FWMHATEEGWRFBR, BLRA ELRE
A 4

(DSB) . DSB % # jiil )y DNA # % Z {5 & #lL4]
FlJE K3 %4 (NHEJ) stFlJR €4 (HDR) J& %
AE L FH kL F B4, NHE) R AR A H 4
W EZBENF, FFESRFH R EIEF 7
KW T B DNA JE B RomEH k&, ¥HMER
F B NS % (indels) 370 R 44 X % 4 R
T, BT BRARERE, ERERFBEFENER
T, DSB 4 % 4 HDR Wit % ki@ 5, #it¥HE

xR A R AL R HEAT I E], 7 £ DNA NEEW R R DNAEHREHNE DSB UK AR B R &L
#2222 “‘BEEFRKAR TEFRAGTZOEFRNERHIE
FS s Ex /X RITE NIFELLHI W52 WEIEEH IS

1 FARB Germany 52 23.11% 530 16.94% 10.19

2 SUMO Japan 24 10.67% 748 23.91% 31.17

3 DOWC USA 24 10.67% 340 10.87% 14.17

4 SYGN Switzerland 16 7.11% 252 8.05% 15.75

5 NIPY Japan 16 7.11% 201 6.42% 12.56

6 NISC Japan 13 5.78% 349 11.15% 26.85

7 BADI Germany 8 3.56% 68 2.17% 8.50

8 SNCM China 7 3.11% 52 1.66% 7.43

9 NIPS Japan 7 3.11% 46 1.47% 6.57

10 SNFI China 5 2.22% 35 1.12% 7.00

VE: FARB & 7= Bayer Cropscience AG; SUMO % 7~ Sumitomo Chem Co., Ltd.; DOWC % 7= Dow Agrosciences LLC; SYGN
% 7~ Syngenta Participations AG; NIPY #% 7~ Nihon Nohyaku Co., Ltd.; NISC #% 7~ Nissan Chemical Ind Ltd.; BADI % 7~ BASF
SE; SNCM # 7~ Sinochem Agro Co., Ltd.; NIPS % 7= Nippon Soda Co., Ltd.; SNFI % 7~ Merial Inc.,
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B, LI FE E & % S . NHEJ #n HDR 4}
KT DSB W &, S ELAF 84K 4E DSB
W R, B TF S H S XEME -4
DSB sty Xt 34 48 4 F AT I B 4 45 BT @ i A £ B
5, ZFNs. TALENs, MEG #1 CRISPR-Cas9 % %4
EHAAFARBRATUR I EETD, F4
DSB, #k T ¥ % 44}, # NHEJ = HDR 44, L3
EZ X EYE e SRR R
HMAEFRMATEUNLZEMFTENREE S

(N%F223F%224), MEEWE AT H b
B, tEw. EE. 2E. mtMEER
KANFERYD, B3I HLARE. 2ELANE
TR H#5lk 23k, RYEWNIFE, £EHE
ZE MM AEES (LE223) , BOEFAHE
EEHYMm T E, *ERHAY. REETLERK
71 BROAD #f % ft 9 & RIS LA 0T 3 4, FFEL3 A
WA E B AR EENAEEXR (LE224) .
T A A A iR R BB SR AT A B 1,

#*2.2.3 “RUEMERFERA" TEARINEPROEFNEEHERSX

FS E3< / #X NITE RIFELLHI TR GELE =4l RR2ELES
1 USA 90 45.45% 2095 63.47% 23.28
2 China 79 39.90% 623 18.87% 7.89
3 Germany 6 3.03% 104 3.15% 17.33
4 Japan 5 2.53% 40 1.21% 8.00
5 France 4 2.02% 94 2.85% 23.50
6 Switzerland 4 2.02% 74 2.24% 18.50
7 Lithuania 3 1.52% 331 10.03% 110.33
8 South Korea 3 1.52% 37 1.12% 12.33
9 UK 2 1.01% 69 2.09% 34.50
10 Netherlands 2 1.01% 24 0.73% 12.00

®2.24 “RUEYERREZA” TRRFLRIGPROSHNEE~ LI

Fs Lk, Ex /X RITE STFELAI ELE WS ISR
1 HARD USA 17 8.59% 475 14.39% 27.94
2 MASI USA 10 5.05% 501 15.18% 50.10
3 BROD USA 7 3.54% 451 13.66% 64.43
4 SPHS China 7 3.54% 55 1.67% 7.86
5 REGC USA 6 3.03% 94 2.85% 15.67
6 AGIL USA 5 2.53% 54 1.64% 10.80
7 CARI USA 4 2.02% 169 5.12% 42.25
8 ALNY USA 4 2.02% 74 2.24% 18.50
9 UCAG China 4 2.02% 53 1.61% 13.25
10 WHED USA 4 2.02% 47 1.42% 11.75

7£: HARD %~ Harvard College; MASI % 7= Massachusetts Inst Technology; BROD % 7= Broad Inst Inc; SPHS %7~ 2nd
Peoples Hospital Shenzhen; REGC % 7~ Univ California; AGIL 5% 7~ Agilent Technologies Inc; CARI 5% 7= Caribou Biosciences
Inc; ALNY 5% 7~ Alnylam Pharmaceuticals Inc; UCAG % 7= Univ China Agricultural; WHED 3% 7= Whitehead Biomedical Inst.
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E223 “RUIEMERRBERAR" ITRFARIEGEE
BRIt X BRI S /EMES

CRISPR-Cas9 # i # | 4t £ 1% A T ZFNs, TALENs
fmMEG 2%, MAEFIWHERM AN N £, &
By 4 R o R AE o AT E B R B K A
B, Hob, dER K FAE S E A A X M E 4
BERATHEANERSL, FETHFFEINRRA
WA KA, PEREREESRE £ FH
Bt A o B R b A 2 e SR AL U AR R TR Akt A
FTEFIENERNBER S,

223 TEBE&ETEME

TRELBALEEYHENNEKAT.
HMHHEDNFmER R TR &R, LEE
bREFREETENELIEFHIEE . B
Bl K. Bk, s, TRITKEHH
NAXEWHE, FEZHERLAHFRAEALR
B xTHHEELBEWFLBERRFTESRAE
WeE. MEBLE. CEBEURE MR R
BEFT %,

MAEE RN R E LR XSGR NE N,
AR AN BHUR G REMBEER KRGS 4ER
RETRRWEGERBET R, ALK, AXES

REDC

BE .ﬁl

— A CAR
. ALNEY
AR
-I.HBG
HARD .-.-.11 L]
B 224 “RUIEYERRBEZAR” TREARMNEEE

HABIEIR S ERI 4

BERBAWBAETEAHALE. HEERESL
BEANLE;, RELTBETELRBNGEERLS, B
WEEW, THMEREDTHAR, BETHH:
ORAREAEA, R A R
BFHHEEE; QIREAKA, wHEHBE. &
TR BHERLERAEBCESE; QRLABHMK,
wAREE, R LEpH, HEKKHSE; DH
WA, vt A B . KRR & A
AL OEBEIAR, MESHEEE,

XE, R¥., AP EESANE R MK E
TRELEFT LB ERAFTRFT BHATT BHHEF
E5#rn. OBARFENS LETLBEHENHARE
FEFELQHALIZEESL BT LONE &, +E
BERA (KFBE., £WEE) . TEEANE
L EFRWAE LT E; QBEN T Lt H &
FPEWNESLBFTLEA, AT HIE MR E
AHRARGFL; OQFEHEBRMRAERSKXARM
b, BEBEARR; OxEEFT LGB ERA
B T RAeR, RARSWREREAML
EA MR (SVE) R, BEEM/ BE/AEA,
REERLERA; OREEF NLLEEIHZRE
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T L S AR A WHE, PELIHEEFFEELARLERAT

HMREMGLAFETE, FHRTNEXAREE #, HOEREHMATFNEREN B A 2% (L
A, pE G ZH, FEMEAEE WAL £226) . BRI KB A ER % RZIAME S 1F
#225), YEEFABMENATEREA S, £F Megrm, AT FEAEFRHARLRA (L
AR B A A KB —F BOEREET A H225 MK 226) .

#£2.25 ‘tEEEESENR" ITRARINETZOSANEE~HERTHX

FS Ex /K RIFE Aa-<1241] GRS WS IEEEs S BSEEIE
1 China 154 86.52% 1592 82.62% 10.34
2 USA 12 6.74% 226 11.73% 18.83
3 Japan 7 3.93% 69 3.58% 9.86
4 South Korea 2 1.12% 12 0.62% 6.00
5 Australia 1 0.56% 14 0.73% 14.00
6 Italy 1 0.56% 8 0.42% 8.00
7 Netherlands 1 0.56% 6 0.31% 6.00

*226 ‘tESEREHEHE ITEARIEPROEFNEE~LIG

FS A3 ER /X NHE NI W55 WEIEEE  FIWEIE
1 CAEM China 4 225% 46 2.39% 11.50
2 uscu China 3 1.69% 56 2.91% 18.67
3 JIAN China 3 1.69% 52 2.70% 17.33
4 UYIN China 3 1.69% 42 2.18% 14.00
5 UYHD China 3 1.69% 40 2.08% 13.33
6 CRSM China 3 1.69% 35 1.82% 11.67
7 UYGU China 3 1.69% 34 1.76% 11.33
8 USIT China 3 1.69% 33 1.71% 11.00
9 UYHU China 3 1.69% 24 1.25% 8.00
10 CHAN China 2 1.12% 33 1.71% 16.50

7£: CAEM % 7= Res Center for Eco-Environmental Sciences CAS; USCU #% 7= Univ Sichuan; JIAN % & Jiangsu Suntime
Environmental Remediation Co., Ltd.; UYJIN 5% 7& Univ Jiangnan; UYHD #% 7~ Univ North China Elec Power; CRSM % 7~ Inst
of Rock & Soil Mech CAS; UYGU % 7~ Univ Guangxi; USIT 5% 7~ Univ Shanghai Jiaotong; UYHU % 7~ Univ Huna; CHAN %

7~ Changsha Hasky Environmental Protection,
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N, EHIE

1 IEEHRHE

1.1 Top10 TEMARAIBERESE

£ 24 T A 413 41 B #F # 8 Top 10 T 2 #F %
WAERLELLL, ERABSRTHBER, I&
KREZ, EXERFEAYEFIR, H¥%F
Brm. B CANTERAEEYE SR

AT CBEBEARRARE EHENHEHT
HRARERFL KBECHRAENES
BRTE" WA AR B
EHT CTAMERAEFFHEATL M

BHAFERARRESHEIER" a7
ERBEUH” UK DDITHEAEREEFN
BLRBER” o &NETH BT RO AL G i X 2014—
2018 FHEFAEXF AKX 1.1.2,

(1) AT wAEEDEZH AR

AT & — B THIAIE B A K% b3
. FE BRRNANBEARFE, ATHEELE
WEHH AR, REAALEEER, FEE

FHE (BEPR, BE. AARAMEFERE
B) W THWHERESTE, ARLBHIET.
BENG 5T, EFMEE5EHE, HAfHL 5T
. BT 5 R A E AR A& ) E 2GR AR
i, ZeMA R, BERRSHE AT E:
OREFESTEETESRERFHE, BEEHE,
FRABEENE; QRFROW T EEW AR
HESRA BT RRE. TR LA
AHBFRRERFARE; ORENF 5 FHEEER
WRAmEREL, KRR ARE ., LBEAF
H.ERBREGHE (SHEREL) F; QE
AHESSEREIESRETRAEE, G asiR
%, EFNHRRSEF; OAMFLEEFEERY
RARAHIA BT, GoABENRK, 7
MEEETFEETRINEEEESE; @LFNF
S5XRBEEYRAAGE, ZRAMNF . EH45H .
MR BT %, A TAF A A & A [ 25 09 B R 9T
%, EERENRENE LR R BN AT %,
— 7 E, EATRMMKAIIE, FEDlr, 24

F1.1.1 EBBEME Top 10 TEHAREHE

Fs TEHRERE AN & W3R RIS IR S5 Sk iEEs
1 NI fe A 4 A B2 2 6 B LA 52 670 33946 50.67 2015.4
2 J i 1 A S RS Rk 63 7550 119.84 2015.1
3 i B 2 B o 2 1 H A 2R A R AT R 300 21173 70.58 2015.3
4 RBESHREAYESNHFR 20 2111 105.55 2016.2
5 ik 8 % 5% 6 T 610 159 484 261.45 2015.4
6 AN iR B i 9T T 139 12063 86.78 2016.1
7 F 4 Mo AE T AR IR 2 A LR AR R 957 62555 65.37 2014.9
8 B R M S A AR A 123 10501 85.37 2015.4
9 B8 I P 5 R 0w 5 B 32 6782 211.94 2015.6
10 3D TR ARAEE A& EFHRAHE 208 14259 68.55 2015.4
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*1.1.2 ELHEEWE Top 10 TEARBIEZOIEXERFR TR

Fs TiEHAREGE 2014 £ 2015 £ 2016 £ 2017 £ 2018 £
1 AL fe e 4 4 B 7 o B R BE R 222 165 135 102 46
2 Jr i 1 A S T AAS Rk 27 12 17 6 1
3 i B 2 B o 2 1 H A 2R R R AT R 98 80 60 48 14
4 KBENRHREEDEFNAFR 1 3 10 4 2
5 ik 8 % 5% 6 T 189 157 127 99 38
6 ARG iR 8 i 9T T 9 32 49 34 15
7 F 4 M A T A IR 2 o B R A 5 414 276 181 81 5
8 ik 8 A PR 3 A e A AR R 36 29 36 19 3
9 B0 I P 5 R W 5 B 9 8 5 7 3
10 3D TH B ARE T & EZHNHAFR 35 84 58 30 1

BRI AR EE, RERAT
EFHNTHEZE, ZFTERAEGESRE, AT
VWG kT R, (RIEE T E Y R IR AR L
By m—rw, EATEENZHENSTE, E
FH IR W BT RE A RE AR, FRAMEE
WHNEERE, REKE, ATEHELENE
Hy R A, EAER I RA A K AR A
HWE R, I ETHAEN-NFOEHR, R
BT 8 Rt N BT AMERAH K] DR SE B B
H 5T B B

(2) A SR AsRE

ANEHESEEZEZERANRN, BET AL
X TR A i AR A, ERKEFHRKN,
AEREREREFEREREA (H 1%, FEA
HAREEN 1%2%) HEME 4 (0 A,
HHE. EEARES) WA MEE, THTE
Fpig, \fE. KRk, wRATEEE, CANRE N
HEHERZAKRE & EEHEN 50~100 F, 44
TAREy “B_ANERA” , B4 FENRERE,
WA A G R IR R A RS, EAX
AadBPRELATONEESE, ZHEHL
W, RIERRL, WA ERBNEE LTS, o
MEZREAZREERE. AR, 2ER%. #

BEAGPAMEBEDE, PAARKE. £k
FH, HEAT ARG E—MAATE ) Gt
GMA” , FFRIT ARENBEAENK. 5HEFH
A EF| A H AT,

% 80% Hy AR A& o E A i, YR
WA, ERAE PO XEER EET KRR TE,
W, L. By ELENAAEATE, HF
k, KEFHRXEKYW, MEMAESERE. FH. K
WHRR., BHRER. W, AN EEH R
SERMPEAKRBEAR, CERIAREARKR
KRG RN R T, s SHRLANNE
T B A DA BRI R A T A AR A,
BFTRFAGmAENFTEE, ETHEMES
A F AL D WO i, AR RN R R B R 4B
W, HRARLERUHLRRNLE DB TE,
7 EL b4 2 B A An TN B — o o DL X 7 ey & 2
AR (AR AT ) Wk F . BHRE4
KEBE Bk KAEAX, BRI R K 5E &
B, R A RREE T AT U E
TSGR RO TR R R
MR KRR R Pl i g R = 4 B
U RT DL B M A R R 5 B e R R R B
Bl etk 4 518 kR A R F, Ak R
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G5 i A A R A RO A AR R A TR AT
WEWARTG . THARETERAREAEAE
Xo KEH o RAESHMAT R, EETHITR
WG R A WA R AT R A X, FFEA
KT IR Al FT RARER Y, MTRER
HETRRATAETHAMEHEANENL., #
E A SR LA B b7 S Bh i T RS
FEm . RUMERR . BB RER e SRR, T
HE %R ER S HIRER A KRBT P K5
EASHAR LN ERSE., RHARE,

(3) MAFHHEITEfmEME €K

Jo B 0 A AT E R K R R R T AR
FEBRFELERRXAE, RELBERRE,
HHENA ., WERE, £9%. WEHAF, A
NHEE AL ERAARFEURIRFERSELT
BRI E, Mt s 4 REBEHRE, A%
e, AT, MPG. AAE A EPATES,
It w BN, TEEA R B K AL
Bhk, RNARMERANEEMD f %, BiF
AMfEEAES WA HDNEIE, BDKNIER
#, FEef, EERFREM L, B EEAT U
S Bl s T, ERA R E SO T sl
B, RRERGHREE, BRI “EREHIIAA
BHAR AMENF—RATIZHRAAEA S
ANIE S R R e R - i K
HAH R A
i Bk B A 2 3 S e 2k R B R LA T AN T
W — WO E T A BAE AR B A A T
R A—F W, BEE T EEE KNG RE,
GEFHEREA, B ZEEA LS BHANA
M. BEr, WEEFIHIRENALEREA
EEMRE TR EFBEE TR, dEATENA
HERRER, EEELRM LS R ETFHS.
~E. BEiY . TUHESEARKEWS LA, U
H ], A RE G IR B IE 7 A bR BR 4R 2 b B9 R
#,REREAEEN “Th40”, BREREE.

4w H

S
M

=

Ko

3
B2

EHREHAN, WAENEFHETELEE K
g, BRF . BRMARES, BEFTFEWE.
FEhf. M, EH AN —IRIATE R
£, #2025 %, 2RATH R THALK L E
6 FALET. T ERME IR AIFANT —RA
THEEARBREEANE, — BRIk R
FBHRWET ., M. MTERE, ThHEFEATE
s, EAEFNFVERSAEKE, FEEANE
FREME LR, B, AFELE, FLERE
Zh . EMEE, TR E—RI|EE R IR
A EERP W

(4) XBEERAREENESFNAFTR

ABEERZAERB IS —MES = %m0
Bk, RXRHERZERRES LHAEAT
gl NN AN R T T I D SN B o
HlaERIERTEFNEREN., BRARSE
EHEAT R, BRI 5 R IR A LA R F 4
M, FESHF EBEAET MM B, AL
RGP FLEEN RERRAER, BHIBTH LA
BEMH, XBEEAWHAEER EEARALT
My, BEREHTEARLSBEEERULFHE
NIy e T 7], BOA R R 5 b B KR
A, 2B TEFLNEEEN, LRSI
AREXRBE AR KRIFEOERE EERERGEZ(
KBBEHETREM, WEMRZER) | B
ERRBWOFR, XS EEMEIT, T i
WS L BT S/ BB S AW
KETE. BT, WE TR K AEMBA A
EASATHRBOAR WAL RIS B, 1T
ZERAMEELA, xERGAGEEEER
(FDA) B4 5 AT #4 5L 50 P ot 28 5 X iy fn gh 4 4%
ARG SR HEHATHE, URIEABE
AR 2 R B AT ] AR AT . MR AR
REAMAFNERANEZRLREREYS, BEEHAT
XERECNFANTRUNRELEFWRREAE
ARBEL, REXBEEROFRCIRBFT BF
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EWBAT . RIBITRAISFR, R FUTZE
— P EEWNHA LT 7 . 2017 F X B s KM E
FoRMWEEHREREEAN “HESHKE £
iEIT 2.07 , FREA RILIEITHY 2.0 HAR M E K,
2018 FiE M RAEREHEFRETHL RIZIT &
4% 3K James Allison #{ 3% ## Tasuku Honjo #¢ %, VA
UMK TIE RZETNTHEERR, RE#E
7720 EHZ KRR, AFENIERHT A, F&
WBHREZ AR BKABTARAR, Har, MEL
TR AERBCEE. WE. £EMESTHENEN
BT EHOLETEBEARY, XAFTERSHLTF
Ko HT. T ERTFETUNRRE BHEMNH
BEWEEE, AERPEINRETAHMNT T EL
MRS, EAMRECE LR EEL G
REGHRRART, ZANEF R Gz 5304
FEE LW, %A MG R & TR 25 40 s K
HRATERR, SF T &,

(6) AMEA 8 357

ANEAR B 6 9T T T B R Y
MEE., FREZMEAEERRETFENEER

FR, RHELH PR AR Z, AARENRER
M, HEBENFOEAFRN, TR T RN R
TWH, BERAF G AW EERE AR, AT
KB H R FERMOE Y E . T B g e
REZFEREN, BMNEHFNHRELLR, £ T
BUUR BB T R R AR R EST .
ANV B T8 36 97 T B K B R R R IR I 2 HT 4
R, #ZCZATHRMUFREMAL G HBTRE
(HLA) &4 h W E &k, WEGTEE s Re
HIL20F 7%, FHMETHEHXTE (TAA)
WMEET RSl TIREE AR SRR,
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2017 £ 7 A, (Science) [l # &k & T ¥ 4 3 by
— MR RBER, BAFEARAFGRENF
BARE W E A E TREPHLERRERETW
FE, FASTERFLE S5 HLA &4 h B
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THEREM, MEBESHREYFE ., I,
SRR AELT ML EEEEN. BEEIELRE
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Wit RMELR, RADENET 2 TFH R, 3F
BHERZBEH*—FHBETRAFHARRAE,
4K % i R A FERR Zn LRI R s T R 4R A

B 4n IDHI/IDH2 By R R R F ¥ 8 v, A B0ER
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EWEZ) MHARA ERREHRERENGFTR,
BB MR R SRR SRR LY, BT E
KiE. Wb, REWIERET TR T HAE
TR R W ik MR R — R R

(9) B4l 75 % m ¥ b

FF 2 2m o B R R 5 T 4 AN R
DEMBNERS, BRABZKRNAHATIT . o
M, HWMHATRE LW R Ae T BT KRB A, &
ATapER) (WwEEmp R TR, B3
Bahe) WERARMmBERRERA (I ERTFE
AL, WHAR) BATWHEHLE KA S,
HXBERFEMAETHAEMNERRDBGE DL ER
B BB REHE B AL, DA T Bk R
BRWEN, MEZFAKFHRE, AEAREEE
B FERE MBI, TFEXR, MFHATHALE,
P EARRE . RAEER. BEFHEXTRL
WTRN, W T AR ZHARMEFNERHES,
BT, ERExTFRmpNFRTRESH, 2
EhERBEENT RS FRI ., BE A R &
R#eSeErm. EMEBHAR LRI 7T,
REmERmNDWa, HEEERERIEE
R RBESEAT IR BE A RT P, B kA5
BWERMEEEE T H; ERF EEAMATH “A
% 20 g G TR 2Tk RO R R B i B
HEEEN; EREFATE, THALmRER
A7 BEFAN T, BRI FERRNFRE,
FRAT R M, IR E R AL, MRS H R
Rt FeAERENRBEIRY, TUFEEEL
Bl 4 p ey B RA TN, MDEERE. B4
FF BN A E 8 S ORI B R iR T 7 BT SE AL
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hpAnib Y F RSk E, ERE, T A TR,
AT POEE K ENMRBER S T RERA,
B RIUH 40% 7 3 1 R T ) Wb —
HATHRR NI A F N B E T, B
Epg £ FEE TR CES B, &I THLFE
ABIEIE A FEE, dHEABEERT ATER
WA RIS, FFEAN BN T ARSAT £ T
e KA 5 EAETF R

(10) 3D 4T AL £ EF N AFR

3D AT B AR B A B 5 0 5L A #F 5 & 46 F A
IDITHEAF AN E B EELE WAy sk AE B
WARKEE, NTAINERMEZBESENE
. 3D ATE B AR R F B2 A T #l &4 A
EFHEA . REET&EMR. MEAEANGE, EE
BB &L TEBIEMB AR RN AL H
B, WEMRESXBUEAE, FECESENE
BZAEHAME ZARENENEATL. &
AR BB AT IR E AN A 4 3D AT BT 5 ik &
K. TTHMALBEERMERN . FIEL R
%, MEMXEARGARE, BDITHAR4E EFA
BOEAAEN T NEAM AT R S/ T B L oF
FE AR MEBENNIHR, CHARH ZRE
AT EHEFTRENITHEK, &6
HHEE, BREERERNHA D THRARGRE,
BAELREMSERNT MERE, QM. ML
WA LKEENIDITH, o, EEHAEML
Jk % 3D T AL B R NI R B M B, 3D
ERTOBEARTHAEFHARENAFTEEET
WLF . NERX—#%, FHALYNHIERL
o H. BRI AN BEK, AWK, FAEEMT
B A . AR RAENTA . EERAE RN BN
At SRS Emk bk, MEH*—F AR
5 R &, 3D 3T BUR RLAR B A i AR ] S5 A
N, EMFHENNIECEEAEFET &, A
MAELANARLEBEEEM G L ER
KON B IR R R R AR R 4 0 4 R BRI PR .

1.2 Top3 LIEMRAIGE = FIE

121 ANIZBEREEVMEDHNATR

ANTE G- R THENIERALE S
W, k. BARRNEANREARE, ATHE
WEHGN AT, REAATIEREA, TRE
FHAeE (BFEPE. B, FHREMEZERE
B Wah TR RS L. KROS5 BT,
RANGETE, ENRSEEE, HYFL5F
flr . EEINF G R A FHA LA E 5T
B, RAENAHR, MELKRERTANTE:
OREFESTLEES REFFE, BREE.
FRANEFERENE; QKRFLWMEGET EEY IR
B SRA L BT ERRR . TR I, LB
ANFHFARZREFAE; QRAZNFHIFEHLE
WRNmERELE, kKRR ARE. LEAF
B, ERBEEHALE (2hFHREE) %; @F
TR EEELTENRBTFRMEE. FREHE
%, BEEYBRARSE; QU FARSTIEETEY
BB AEH A, B, HWARENRK, &
WeAMITHEARRNBEEES; OXENF
S5XATEZYRARMGE, XEANF . XERE.
MEWHE R ETY %,

ANLEREEMEGWNAAR, EALXEN
REGEHNKREENA T %, —F W, EH
TRmMARIE., BEDW . LB Tt
e BERMAEE, BERATEIFNTIE
BE, ZMTEFREHNER, RAT LW 5%
THRE RN, RARRETRENRAESE; 7
— W, ERTRENERENS TE, Exy
BHAMETREEERELR, FRXNEES L
HENREHERY, REEkE, ATERAELAYE
B R AR, EEBRITRAALE L GERSY
BRHMBX, #HETRARBEN-NF R,
Rk BT Rt N E AT . AR R DR 52
B M2 BT B

iy 72



'/.4 Ll
-'-!,','/ SH T

Engineering Fronts

AT E AL WELG AR, Frmmxtik
wERFERAWT. OFELHRNEFHEEEE
%, EREFESHEEFRFENITEAREML 25
RAEE; QU oy E R M 4% kLI N Bl &
REHRBEENTREXS,; OQBAGATHES
EAEG T &, EEAERD TR, #RD
FaRw g, @ EmRAEEEATEEN
NITAE R A, SE LG KA B H AL B
Ofl AT & AKX 8 B FHAERIE 2 0k
BRENS, BREFURELENEFRAANA
BREA,

B E R RN AE2 X A e OE
VW BRAREFIETEREEMDH. KA
MEHNLES, BATHE. g8, ILRE.
B, BCEB. KRR S RGN R ED I,
TATFRG&AEE, BRIED R, BIRAD KK,
Q18 % & HE. A 2 W 45 A M1 ) £ 07 %,
TR AR ERAEL K. B EEE . AERKRE IR
(R B RO VAL R R 8 % 3F K R 7
)%, TABROAHFLEREREE, QXA
T BA BN E AR R B 40 7 3
W, RALEGE . EEANFREEEESEF R,
SEILG R T A T, P 4 AW IR 8 v A A I B
FIENENET . DEHEFA: FRIBEALK
BEAERERIB. B/ WEAH . BRAET
BRETRA, RV EENEARTRALEEIE
AFu B B EH K RILE A L8 AEE NFE
TRy ZMEA; R RAE E R A
ETAEHRFLNRINEAZFERFRFER
Mk ETBREMEHETIEAFTR, BEE
WKE ZIERMH; AILHEERAFHATFAR
BREEHAR, VBAEHNE ZRE, FAK
R B IPHEE; SGHEAM BN, Kt —PRH
mEET (FHRTEFR) WRELKE, BAF
A5 B AL A AT SG B9 I PR AT 55 A A R RT A
ST B mAEEY 2~3 & FHIBEAFRANHE

jutl)

2 R ERRIRREFFFRALNEAN T
REFEA, LAY ER PRE—En, T
—FREBINER GGV BB BT — By
AL, OFHEE: FEMAEL., FHIBEAKS
AL BANRTRIEREZ, HIATH BB,
RENAENBZA . SERBEFLE. BIPIE
AL BRRRE, BEMALRERSE, B FATES
R R A A R AR R R, R TR
RH—EEH, OGMWHR: AITHERRKEEE
AN, G, AR E. A
ARENR. HEREFTEAER T ZNA, I
g T B 204, A AT EAEE) M
ANTLERELAWEHWTHEKREKR, HFX
BEVLA0% R E AWK, FEZH &K, FE.
moMERHELE, RARERXREESZ: ATEHAE
AR P B, IEAE N EE 5 BT I I PR 96 T KR
ALE#EVBA. SGEELEMBHANE S,
EEZEARBTEAMFR; ATHHAELWH
RIEETREFHNAEERRE; BALEE
5 FFEHME S, THZEEN,
ANTERAEEWEGW AT, ZLw X"
HHAM W E RS KRB E. BNATHN,
e X2E, PEMEEMEWIM (LK 121),
Hop: XE by 5224%, EEAL; FEME
E oy E BT 10%. ENMERXHZECIBXE
BB kA& A AL 70, BARZEAHELLE N
TR B GE R, Bk P R T B
FEAAEFFMA, FTZIRNLHKEET A,
MBI HENEERERE, BOBXHEE
HLEWMTWERZEARZAEENNAEEXR (L
A 12.1)
“ANIERAEYEGHNRAFR ZLH X
AXEHAMTANNAEY, F8AKEXE, &
Sh2AkE TN, HpHFA 3 ey e £ESH
A %#( Harvard University ). 3 [& #ff 32 7 & 2( Stanford
University ) 1% [E % T A% ( Korea University ) ,
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F [E A # F ( Chinese Academy of Sciences ) # & X
EHES 6 (LK 122) . A& EL
M HE A BT+ A P B R A, AL B A R A1
*F (LE122)
SAHEUERITAMER, T “ATHBEL
WEHWEAAR” , REEWMELAEBLA TS
Bl PR ot s ng B B, (EAESAR A b7 R A R
Wk, 2. O#—FHEATEEEARAERR
DT, BRWMOAAEREN RN ERE, ERE
KABTE; QFSHFH#ATHEIRAEF A,
BE . FEFERAETE AR AR LA, 5=
Aes. B, BRMANE RIE;, OBUAT

BRBAREL Y, FAETEGGHMBEA (2
B OFHIFNE) , mEANHFGHHFR BRI
25 @A T U I Al AR TR Sk B AR B9 4]
FR, BAE R T AR AL e E A A
K OmBETIREGBALWIER, MAklEREX
5TRIFK S HIAMA A, ©#F L EF KT
HAIHF & F e B, LI F R AR TR
35 KA

1.2.2 BpEMESRESEE
ABEMAESEZEAEERN LN, HE T AE
st TR Ept B AR, LERKEFRLN,

®1.21 ‘ANIERAEEVESHNAAR" ARMEFROIENEE~HERIHX
FS Ex /X e 1B LA WS ISR WEISRLLSE] RIS IR
1 USA 350 52.24% 19780 58.27% 56.51
2 China 100 14.93% 4496 13.24% 44.96
3 UK 75 11.19% 3966 11.68% 52.88
4 Germany 58 8.66% 3181 9.37% 54.84
5 Ttaly 56 8.36% 2215 6.53% 39.55
6 Canada 51 7.61% 3004 8.85% 58.90
7 Netherlands 34 5.07% 2271 6.69% 66.79
8 South Korea 34 5.07% 1764 5.20% 51.88
9 Australia 32 4.78% 1145 3.37% 35.78
10 Spain 31 4.63% 1325 3.90% 42.74
#1.2.2 “ANITEREEMESHONBRR ARG OIEXNER~ TG
FsS g e 1E3ELA T TN WEISRELSE] RIS IBUR
1 Harvard Univ 59 8.81% 3714 10.94% 62.95
2 Stanford Univ 27 4.03% 2406 7.09% 89.11
3 Korea Univ 23 3.43% 1390 4.09% 60.43
4 Univ N Carolina 23 3.43% 1493 4.40% 64.91
5 Columbia Univ 17 2.54% 943 2.78% 55.47
6 Chinese Acad Sci 17 2.54% 793 2.34% 46.65
7 Johns Hopkins Univ 16 2.39% 665 1.96% 41.56
8 Univ Calif San Diego 15 2.24% 786 2.32% 52.40
9 Univ Washington 15 2.24% 742 2.19% 49.47
10 Univ Penn 14 2.09% 1117 3.29% 79.79
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LIS

E1.21 “ALBREEMEBHRAHRR HRNE
NEEERFKESIERNLS

AEREMEEFEKEEA (1044, FES
HAREEN 1%2%) HEME % (AFEaE.
GHW., AEfRES) WRAENEE, EHTE
fril ., BE. KRR, BWRAETEESE, CA PRGN
HEHEZAGRE HELEIEN 50~100 fF, 44
TAGW “F_AEFA" , B FENRERE,
XA B RABRAES, EAE
Aot BPRELFTINEEDE, BHEEHL
W, RIER R, R ERANEEERE, #
MEHREAERERE, BLER, ARER. #
REGFAMEBESE, PUARKE. £k
EH, XMAT “AEMEN L HATE I
GRA” , TTRIT ABRENBRAENE, SHEFH
A4 B R SR A B R T .

41 80% M9 AR A 4 E B A i, R
WA, AR PO EEREET KRR,
W, L, BT RELANAHAERTE, HE
k, REFAREKYN, ameaSELAE. FR. R
BRI . B & RRR. WOE. KRR Z A A
GERRPEARBERN, BERNKTEKRKRE
KRAFERAN R D, FasEASHARLANE
T B A A BRI K AT A AR,

Ririy Cald fian Deegs

E1.22 “ALZERAELEVMEBNRAHAR HRANG
ROEZHE G IERILS

BFTRMOGRRENTREE, ETHEMES
AR B AL 7k, R RO TR B R R
Wi, HRAREERUFHDRE O LEL I TE,
17 EL 44 5% B A BN [F] — B P A DL XA B A AR
W (WmAFEAMmITE) WXEFR, BERRFL
K L8 E RBFIEMK, MR AW R &
B, RERARESNBEFERTHFATURLTE
BB I8 2 5 8 A A B RO PR A e kT R e 1R
PR B R KR o R A A W R A B
BA R AR o B M K SR R T B ARk Y A
A EMENAERERFHTRE, HRARZR
Gt 5 R 18 A R A A A ROA B A R R S TR
WAEWAXTE ., THRABTEERFAEAEAR
Xo KEZHuRMELFGHETR, £ETHETK
WA G A S A R ATy B E Ak, TR AR
KU A M A BT RAEVE Y, A TREK
METRRMFTEENHFABLAERNGEL, A
M A AS R VT DB B A T SO B T R
Frfm. REERA . B AR RMESRE,
BB E K L BRI R & KA I8 IT o 3 R B
EASTEIRBRCEAR R B RRE L RIERA

B AT 2t A AS A AR AS S B AT 58 BT T A o
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AR N ES S AR £ R BORLIE
AR, BEERIARES ., LY FMEERFHE
WEMAEARFE, RNETHEBESNEN Y
R SR MNA; KRR SERR
KE. RRAELFWERGHHE; #—FEBAE
R, fPfe. RAtMRE. WESEZRELEF
WY R A A 5 P e S A B R B RS A
MR SEGRAFHER, REEMEN
Mif 25 & £ KR P LS RAPA RN EMES G
RN AT AF, SR ERERSE: HHENE
— e RORBENEF R, EpEMESE
EREAARL, %5, HWEMEE P NERL
#l, UREAMRFREFRRGEFNER, FI7
HEasE: OFEMES SRR RARH LT
WAL QFEpASTE R RERSER ZM#ER
HENERSTIE; OBk EASRE. B
RARS I TR L L KR HER K R FfLH
@7t A% R 1697 BOR o S 0% F LR Kl
KB @HFTHEMESR A EERSL N
RiEH%E. SWmBE o0 @REREMESH
R RS R A 7 36 B R 2 Al BT R R AT
T IEF R
ECEHBESTRERE” FEF, BOR

XARMTHIMWER A ZXE, FEMmFE,
Hoa b ER KL N 1429%, 2 ZRTHEE
ZHRERZ— (LK 123) . AZLIBXFH
EWAERN%ERE, RO XBEFLTWTHER
zEAEaERR (LE1.23)

“BEMESTRASBE BB TR X
EHAEM NN E, AWM= kE £
B A0t A B, 4. % B % # K ¥ (Harvard
University ) . % E % 8 4R k< % (Univ Michigan )
ot Al Bf & 3 & % ( Catholic Univ Louvain ) (Il
Fx 124) o AW T WAL H 4 8T+ oy & 1k
F g EARE, BN EFEEEX R(LEL124),

GAHEULEFIAMER, T “BaMESH
RARE” HRAHE, REEWATEESREEH
RAEHESHE, BEHLTE,

(1) 260 FZ2/0%E, AEMERFHE
BAESRSAEEBATNEE, RANTLHR,
TR, @ “Framks” “EiRkeE”
KA AR KR o

(2) RELRNEREFZWES, N %R
EWEkSGH, £ FERF AR FERGTRE
B, TR E - FEFEFENFEMESTRA
R R R RT H, AT AR e R R B

*1.23 “BEHESHIRESRE BRENOPRODICEE-HERSMX

Fs E=x / X IO 3LEL e LAl EIETON WIBURLLH  RIWEIEUR
1 USA 34 53.97% 4062 53.80% 119.47
2 France 9 14.29% 1367 18.11% 151.89
3 China 9 14.29% 801 10.61% 89.00
4 Germany 5 7.94% 636 8.42% 127.20
5 Belgium 5 7.94% 807 10.69% 161.40
6 Canada 5 7.94% 407 5.39% 81.40
7 Japan 4 6.35% 556 7.36% 139.00
8 UK 4 6.35% 441 5.84% 110.25
9 Sweden 4 6.35% 549 7.27% 137.25
10 Switzerland 4 6.35% 457 6.05% 114.25
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Gerwasry
R
@

i

.

=

ﬁmlrﬂ;lr
A

u

T ERNE R,

o (3) E& B b, RERRAEN LR A1,

SESENLHBENT Y E E R, T

_8 RAHFA R B R R BbE, T LR AR

W AR AR P EHE RS PRBA LK NS

—® T, KRS ERWERT, FHAEAEL
B B AR

BERE, GESR., MM TELETE, BBUF
HRFE T, R E L S5 IR AT

: Sowecten (4) AL BT REWHEHESTRES L

o)

E1.23 “BEHMESHRSRE ARANENEEER

X B S 1ERLE

HfmEs, #RETAALMENFE, BREX

®1.24 “BEHESHRSRE RGP OIEXAEEF LG

FsS g 2B EL Pt WEIBUR SRS RIS ISR
1 Harvard Univ 5 7.94% 732 9.70% 146.40
2 Univ Michigan 4 6.35% 587 7.77% 146.75
3 Catholic Univ Louvain 4 6.35% 706 9.35% 176.50
4 Emory Univ 4 6.35% 252 3.34% 63.00
5 RIKEN 3 4.76% 504 6.68% 168.00
6 INSERM 3 4.76% 550 7.28% 183.33
7 INRA 3 4.76% 216 2.86% 72.00
8 Washington Univ 2 3.17% 406 5.38% 203.00
9 Cent Queensland Univ 2 3.17% 322 4.26% 161.00
10 Monash Univ 2 3.17% 322 4.26% 161.00

JE: RIKEN %7 Institute of Physical and Chemical Research; INSERM 3 7~ Institut National de la Santé et de la Recherche
Médicale; INRA % 7~ Institut National de la Recherche Agronomique,

FMEN

1.2.4 “BEHMESIORESRE" HRENGIHEZIEE SR
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EHMBEFE, SHARELE,

(5) FlIRMRBOR, BEMAMESHRAE
RAH TR WA 552N BA R, 3T UK
T, BHT R RRAATHR O

1.2.3 RRZFHHZITEIEREREF R

AR AT E Ak g A R B T M AR
FHEBFELFM R AR, RIGEEGEARE.
WHNR S, wERE, £hF. WEHE. A
NEF HLERAIMFURIRFZFERSERT
BRI TR, dEe s 4 REBERE, R
. WA, MEH. AAE AR E,
BT BT T EAR A Fodl % B KB AL
Bk, RNFARWERFONREIE M )%, HiF
AR EAEE WA RGN EE, DA NIIER
#, Fef, EERFREME, EREERAT U
S R DA, BEUK R oA % T e AL
H, REXME#REE, BRI “EWEa31HA
ITHERER AMITHHF-—RALEGREAEAS
B, EWSHBEHMENERELRTREARNA
£ H B R

A FEH AT E L SR E RN
W —F W E T XA R EE ARG & F o
Ry A—F W, BETET EEGA NS RE,
REFWERIAR, B ZEZATEEELNE
NI, BAT, NWEEFIHIRKWATHEEAR
AR RS &P AE TR, BT E N
BEBER, EEELHRM LS K BFES.
ZIE. B, DB EEGRKEN S LA, U
Hl3E e K], A g LR B I 7E A B AR A 1 b R
B, REREAEEN “T V40", BLHGEE S
MR REWAN, BN FHEIREL AR
Bi, BR¥. ARMMES, BRTHBE.
Febefe . M, 128 R AT — TR A & ki
R, B 2025 £, AFATE kWA K

R

6 FALETL, TR E RN IHANT—RA
THEHABREEANE, —ERBTHREHE
FBRWET . HE, WMTEE, ThHEEET45
W, BAFHFLBELAREKE, FAEANE
LR, F, EEELLS, FREE
LA WL Ae. BWMANF — R E E R AT
YA E R,

MAFNHE T ERMEME A RRESET
ANLEHRFINZAIHERE ST E 02854
KFBFRN RN, HEREHE: 204
40 =R £ 60 £, David Marr & H i+ & 4 5% 72 16,
McCulle 5 Pitts # H # 4 Jo & £ | Donld Hebb #
# Hebb = 3] £, Rosenblatt # H & 4 LA, H R
# i E g, 20 42 70 45K F 80 421X, David
Marr # it HE M HE L, HABR —FEHEHEHR
F A4 . Hopfield R Y “HHBEEDZK” . WA F
5HFGHER, mz it ENEEERRNRES .
HMERSE, EERRE (AL) #ERNEE AT LS
Ko $hTI30 4, DL R4 REMALE
BANEE, RZXANAHANEES S,

i B 2 0y #0252 A B R b R B AT
BEMERE, WHFEE5ATEEARAR, H4
BEEHE. HENAE. 8. (4) #HETF,
SilAle, OHEE, #EAMHERE A EF
&, HXBHEEM, —RAMEL. KA. TR,
NI BIZERAE RIS RENEER:
6T B AP F0 T A Sk B A 45 BT 4 A e 2 05 AL R
L7 M E T %S, R EHEERH
RERWEM, EXHATHXEWETHRFER
WA B HE KRR LT REFHHE
R R, Ha. BE. $F. BR,
BEEAMM AL Z2ER “KAR" WA
AR XEL . TESHAR: BHEGHEHER
WHEAME . SRS, DRI X A AR
A A
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T L o B 2 T B A 2k A B R BT
. —RWERAEMI . WERAFLH
Hl. WERRRERNITERE, WERAEFHA
FRASWINH R, —EXREMERESE, &
AR A B R A T7 %, Mz e MR T B
A, RTAMESFNITEEA, FT b @&
xR DX B X TR B 3 ko KR IAE S R g D R
HE Y2k ¥, A Hilbert B A ¥ 7 K B KT
3. RMBFIALEEINRFEL, REH
FAEFFER, AT o 5B L, SER, B
NG %,

2013 4, = EHEH IO AR EAMNA
BRI, BHEAA30LET, BTHE LT A
HREABGE RN RRF M EZHF R, TH
BT AR ORI A B A AN R T R R (K1E
ARFEERS) BB EAFRIE AAAE
WERBRAR T HE, £EFRGAFARITXE
(IARPA) BRI EZE B “ KM% E M & WLEE
i MEMTR, BEFEEAMNZEEN, HK
BRAEMBEE, FEFAXNAMEAE., #Hiffns]
A B RN A AR, RG] A F5R Ay 2 Al
%225 4%, DARPA f£ 2018—2020 I 45, 1t 7
BRERMELETE, I TE=ZRALE 2 ab o
%, BEAIVEFIMEE, AREFER. &

BHE., ATBAEFENHAR, REALE#E
BMIEBREOHEAK2017F4H 268, FZRILE
BB BN, SFEE “ERIAET, #AT K
B XA, BAREAHR, BEBHIATL
BEe . KB, MBFIEMBERRNEENLA,
GFEENEARMERMLE, BE 4T 2013 F3#
T UL “HEURE” S B R R
ECRAFNH ARG AR AR
WBZCI X HEHE Ty, xBLTHE
SRR, Hh4733%, W4 E—, EEFF
B X BRI AL % —f s =60, & sl b
17.67% 71 14.00%, ' [E £ 3 — 4703 0y #F % T 1,
EENRENBEHABENBERRE, “WEFENHE
R e R R Ao SN NN L AN o R
5| 9 ok 40 A A 55.40~84.53 (%K 1.2.5) , #EE
oW S B HK h 66.05, A E A%
ABMAR TN AL ARARATE ., A%
Nk X ENAERSERE, B XHEHA
WTHWERZAHE—EREBNEAEX R, L
*EHHMINERAHAEBXTH, BrEA
EEERFRARGEA T mA; GFELHEN
ERXREEAXE., £E., £E., 8K, EAxMfH
+ (LE1.25) .
ECRAFNWATERMERE AR K

*1.25 “RRZFHHZITENEMEEMR ARAVEPRIEXNEE~HERIX

FS Ex/ X IO ILEL e fl [ EIETON EIETIN 47 I LT
1 USA 142 47.33% 10394 49.09% 73.20
2 Germany 53 17.67% 2936 13.87% 55.40
3 China 42 14.00% 2774 13.10% 66.05
4 UK 34 11.33% 2874 13.57% 84.53
5 Switzerland 26 8.67% 2093 9.89% 80.50
6 Ttaly 24 8.00% 1610 7.60% 67.08
7 France 22 7.33% 1156 5.46% 52.55
8 Canada 20 6.67% 1469 6.94% 73.45
9 South Korea 13 4.33% 965 4.56% 74.23
10 Japan 13 4.33% 797 3.76% 61.31
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1.25

‘IR F RS EXREREAR ARG

NEZERFKESIERLS

KX R X EH AR T AL, HEF A =
WALk B X EMEE, 25 % % EHEE AT
( Stanford Univ ) . # E % # X% (Harvard Univ )
Fo 4 E % = AR kK % (Univ Tubingen) ; ¥ E £ %
Bt (Chinese Acad Sci) W& X EHEF 4 (1L
% 1.2.6) o A b X WAL HE 4 BT+ oA 1F
M EE, NMEB>EEE (LE1.26) o
ZeEULERUIASMER, T “WRFHHE
WEAMRMG AR ARME, KEEWML TS
ElShFE R R RS E, EERAEBRMEL, &
EmEEFRANEERERAD . BRY WA A REH

*1.2.6 “RRFOBSITEMRNEEAR ARIDEPRZOICNEE~ETIAE
Fs A N7 S 344 ] WEIBR SRS RSIOEE IR
1 Stanford Univ 18 6.00% 1627 7.68% 90.39
2 Harvard Univ 18 6.00% 1632 7.71% 90.67
3 Univ Tubingen 12 4.00% 534 2.52% 44.50
4 Chinese Acad Sci 10 3.33% 589 2.78% 58.90
5 Univ Oxford 9 3.00% 920 4.35% 102.22
6 Univ Zurich 9 3.00% 783 3.70% 87.00
7 Univ Toronto 9 3.00% 583 2.75% 64.78
8 Univ Coll London 8 2.67% 919 4.34% 114.88
9 Univ Calif San Diego 8 2.67% 681 3.22% 85.13
10 Korea Univ 8 2.67% 624 2.95% 78.00
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A, RREET Z¥MRIX. 2900 R e o
FRA%, HATZAENERRLMRR R
AW O ZFRAT WERG3, AR KL,
Mo, ARFEEFTEERE, Rl MR-
s FRAL, GEAHERFIR . EWIHTHE
FR ATHRIAETEANTHRLE; Ot —
FR#ARABAMNE, RAEKFE, WHE, FRF,
HENFLFMELX A RS, RENELE
WAL 5 DAm B AT R i viE i B 2 B 0 3 B A 26
ATHRHFRAETE, EetEmhE, FEWN
R #fmEr Rk, I 4am—LxaERAR A
ERAEN; @I WHCAR B R 57 fek R
WA K RAEHHFATTHA AT, TFRAGE . $4E
Za, BHHEEZUREEREAR, #EmxEs
EAL, Oy SEREAR B R R AL

2 IEFRAHB

21 Topl10 IFEAXAIGREEE

E 25 T 4 3 513 By Top 10 TR I & o7 i IL
k211, #REMEF, GREFX., %, E¥
BRFEENMEFTIEMNLTASH T EXEF
BFm, £ “FHEHnLsHEAR" “milEo

A7 CNBEN B ER AR BF AT LA, A
BREBETHRA” “RERBEEAR” “ETHEL
FABERFTME FTREA” i FRER
WA “ETTaARNALEREREERHR
A" “RmBEAONEAR” AABFBEBEAMRE £
R R E N A AR BT R & F] 2013—
2018 FHyZ 5] & A%, Wk 2.1.2

(1) BRIz ETHEA

b8 BT R N R R A ik, &
o R e G R AL B A e L R 36 Y AE B —
Xk, WERAET AT ECAREBELY . HRE
B ERAREAT R, AEETITE. REEE R
Ml At w7 A%, W RRETER £
105 his REF#HATLRRE, LEAELEH
RTARERIBEEEFNASG, DERERLLRF
FEHEKEFE, RV BAGIERENHA L,
et Y REFBEARGLEMET LERANKE
AEHERMEHER, CENEERLEALETHE
RN HERRTERTY W MERZIETT IR
T 1893 45 & {7] ik 8 i v oy o 1, 2 20 #4290 SF KX,
LEaM%-2 (IL-2) yRENARE T EMET
Ve LR B2 1] 9T K 40 iR B AR BT W ORIE K, 2013 4
( Science J By i T RIF N T AR FE R ZH

*2.1.1 EHREWSE Top 10 TEFRENG

Fs TEAFERNG LHE 5|\AE 95121 Y NTFFE
1 ik I8 e BT HA 5145 16 846 3.27 2016.6
2 84 B 5 B ROK 14975 46454 3.10 2016.2
3 HEHEBBEA 2965 16363 5.52 2016.7
4 HTEEAF K BFERRTME THHLA 11529 36476 3.16 2015.9
5 AL B A 5060 13702 271 2015.9
6 B H T WA R Bk A 5918 25699 434 2016.4
7 HTTaptNsEgxE5 B TRHA 1720 3747 2.18 2015.7
8 ATRAC B My A R 757 1900 2.51 2015.9
9 4 fa AT BOR 2500 6669 2.67 2015.9
10 HEFHEBEMHB 5591 16273 291 2015.7




B

Uik : Ex# DY

*2.1.2 BEHREGE Top 10 TIEFRRIGHNZERERS | TFIEL

Fs TIREHF ARG 20134 20145 20158 20164%F 20174 20184
1 P8 S 36 9T HOA 274 384 470 886 1379 1752
2 B S BT ER 1237 1702 1930 2509 3164 4433
3 HHRERA 108 185 301 500 806 1065
4 HTREE U F KB RTNE THEA 1470 1547 1689 1943 2329 2551
5 AL | A 513 635 745 918 1120 1129
6 BT 7 AR R Bk A 229 507 762 1241 1550 1629
7 HTTaplaAreEds By EBEAR 267 278 236 260 360 319
8 ATRAL B A R 89 112 98 123 145 190
9 4 fL AT BOR 289 321 329 388 525 648
10 AR BB 852 913 748 925 1062 1091

I 5ER, gt g iH H AR 2K T
20 M e 7T ik (CAR-T) ARl i S 207
SRBEWIBTEHRBRETEARY, GR#ATH
R B R EME LR, B, MAERZIET
BRAGSFF AR BT T ZEE WK AR A
BB I KT B AR 0 R T F B

(2) & e By ) i ok

A L By BT R AR v HALAE I R 5 i 4R Bt
HEREAN, PHELAERSHMAAZ T EE
B, RIAIVEREMD T RE, FRAHD A
B BRI AT AR R L AT BT R R R, T BT
KHARBHENERLE, AHTEFIHRES
B R AL S, DAL
RT2#HL505KREH, ZEEHT = MRENH
B WM MR TR EMET miRAME, W
ERENE; AEZUNEERNEF GHMETE
T REEXFIERENLENE; F=H
Bz DL B B T B fn R B 22 3 O ik A AR AR Y
ENVMOAREEE ¥, BRI
ARRTHE-_MEF=NEBRLERH ., B
Bl 1% W BOR B R WA R B K B SO [P R = B
By AR MR AR 5] AL, BT 507 BB oy A 24k
FEAR AR A AL, A% dk B0 W 45 R iz AL 1] A A

REwvH RN ey E T AEERAE, HF
k, HRAEEEEFATE RO NTIT EIH
HEKWAY, E AN B A XAT LR
WAL, 2017 FATV FEE L3 1301270 £,
K 40.7%; 2018 SFH 2 KBk 200 1276, EATE AN
SORHEE SkAD m B A B O BT BRSO AT A
R, LLIBM., A&FevE TF hRE W E SR A E
EERHEB D ARRHLE, RETAENKYW
TR, BRT —EWEARESL; BANER, &P
B AN CETEAS LI LF0E SN K8
FE EBAETEER, BY MK T ENKEER
By B HH B W ROR By R R B

(3) EEHFEHEA

I Y 45 % 45 2 3 B 41 P B9 4 DNA K Bt
T, . BB E, B, ZERERIARD
JTERMETHAEENE, FHELANFL. 3
MWEMETE, AR FNEREENER, KA
THMmE BT, CAR-T 4 M 67 . Mk &E s
£, N1994 58 —REAMBRER AL, 2 F
Z R BB (ZFNS ) Fodk Sopof B R B T
% BB (TALEN) AL R, AEEBRHARAEZT
T A H g K AL B A v A R R Y 20 4R
2012 5, % = R A H 4% % 5 K CRISPR/Cas 7],
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HEEGEERT N CE, BEMEERER AL
S E G . B E A A B 4 AL R
WENMLE AT, Fl B, UL CRISPR/Cas 3 A
HEMEBEREN LA XA, WERBKE, £
FH#H . RNA %%, XMk thhmE. EmERnE
£, AEMFRR. RREAE. KENHFRE K
KT RETRA NN TR, XEEEFLINER
W RERARE AR RETERYRE MR
RAUNEFEERER LB RE LN, § ApE
WAL, BRI R B — R E AR
ERENGHERFETLEA, RETANHT
SEFR TAE AR AR I K 7 ey 3% 1 19 4L, 4% RNA %
T EL& |5 B, M\ 2012 4£ CRISPR/Cas # & FLUA %,
HEGBAE W EITAT WA, FFARAE
WXEEHRRLEL, CHAERNTHNAMNE,
R A e PR L A

(4) ETHELAFAHKFBRRFAN S T
#A

HEEAFABEZUALLHLA, HF4A. %
MAFRB AR RENS BR . BEEIE,
VWEK, ZRIZRMFHA N FEREAEHFEE
YK BAEEBRR R K IR R R
WaBFnsk & . —F @, ZEE 4% kBI85
R e B RO R B, 3 RO B TR e T
B—F W, BEAFABIEGEFEEREL @GR
WL RZE., AEARANFTE, HtTHEN
A AN, ARAXRAFAKERNERELA
Bk, RAlE@gH, ik cfDNA B4 8 4%
B EAFRYNFHEE, ERFTHEIRY, &£
A F A B BRE AT ERE, 5
B EH LA KRB ITANEET S
L. ST, HEAFABEANELATIERZL
FEMA=ANEA, §h, AMIXEEAFKHE
HEMALHREN, X THERRARNRELE
FEEAFT RAFH#—FHIE, LK, MFEAH
TR, ATHRAERNGSRFRDY, &)E, EH

AR 4 K B I R R B R AR R AL R ]
F, FER| I A K B B ik fe R B (] AL R
Tk, ULRWNAAG, BAEMEAETRAR
W KA KR AAKE, BT FDA AT 8
TRATHRTWERAGHR AL, FEEIADTL
B, AEFRA¥KBENHARTAETE AR,
BRI IR T AR % 4 x4 i B A FE oy 2L IR 4 5 ok 4k
FR. ATMEANTHEEAZARFENARLHFAE
TR, wllFsAR, &, KAFFERH %
B, WA ETEELT AN EREEAA
A S RIM RS, Kok, BE TR B R R A
FRBRN, FEE A A S 2 A KR B A
THAAERAREEEZNER.

(5) mtlg s sk

fadl#E e (BCL) , & —f @il x4
ApEH K HLEMAALIRE, REKR, BE.
B, A RREREFBHERRNET M, K
TR AR E R GG WM 18 By X BAR R Y
TR ML O BORE L E T kR S A AR
HRBXERWWEEDNES, ZAETLE | FE
A, EARAELE, TR AREHER. A
MRCHERS, HMERRARKRSFEL, 23,
BEFRDRAGNEFREFHEN, KRB H
FREAFE, AT VRREAHRRESLEEME A
M, MEMEETRERARLS EFAERARNLE
RE, RIHLEE T EOR BB A NG R B A, A
ORGSR S AR S 2 R SRR A
WG RREE PRI E, hE e, MEsHH
& BEAIE 12 5 oh e R P B R BHHT R S oh b
BRTFE, ARE. B BVRAF AN R
ARG ENIET . HEAE AR A TR
=, REMYE KL EF G E E L o
ARBREEN, HAEREEHINT — R 7 AR 4]
NE, FFMESE AR R, HF A&, &
T RS B ESOR B R A A B F MR & e
- AR, FEHETHARFEGERE K. &
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FEABENMEEE, HBESRXEEAR, FF
AMBAREERL. BERERFEHETENTA,
KRRty E o EARREE XS, BlETRK
REMBHE. HRBEA, MBAKR, ATH
AN EE#E, WARFWERRRFND
MiARA RN AL, W REMNEIRARE
R —FAAT AW ARSI EAL
BFRXEMNAY, ARERERMR AT K~
EE KB,

(6) % fb 7 F WA R ik &

& HE R R B % A R R A AR Y A R
TARHATRE, BT, . AE. T, ££28
Brig k. APRENTFRIRE, MERTE
BHANAHEAR, BT FREREBEEZN
THMETE&FIAA N 1.0 B, 2 4ridfs,
BHRIEATHY 2.0 R, BRI LHLGITE . MAKE
gk S oy 3.0 Hr et R BEE KRR AR R
FRHGITHE ., mHE. A, ADLEHREARN
H-FKE. BT FRERHI XA CHNRA
KR, HAgafiRE, MBI, T, 8
TR AR T4 R A E SR AR DL R CBR LR
MR mEEABFRGET KBBT. RETEY
HHE, EHM, 2| 2020 £ F AR FRLEH
KE 60 L E T TIHAM, T F R & &5 EH 0K
b b —4E 3K 153%, %% 19850 7 &, ME®RTF
REFEHZHEN . RELEHROTHLR, A
REFRRFENAY TE, UKERBORA KR
AFRAETRENK DI, RERFHRTFRR
Mgk HEWHLEDRE: FRHREMRE, MK
BEMTEE, APEBREMRE, BBETEMY
R, FREBRKETRANER, RAETHER
BE. BExuEE LR AR, LRI RETE
By E B, AT R R AR

(7) AT FTaphayEREBEEHARR

ETTamA L EZERETEZEBAKEH U
THRAFETZREADHBH . AL8MAREE.

3D AW EHA R T BMER R N —E 6 F &1
AHSEBREWENEF TRE R, WK thE
BERNEE. BAARALBESENTHERET
MR Th R A FHET, AWt E
RATU T MR EMASAFEN LG, BT
MEERFALMAREF; KHWN 3D £ HITH
EMRMERA, TR R BAH— P A%
MEMABERE, ERALBEDRERF. KKA
AERE. HABERESRERNENKES
W FNSEEHENFFTAEREAREET, N
B, &Mt E, Bl ERE, SHNAREE
B, LINERE AR b AREE
REFRA. T EEHTR; ARASHEAS
EERE. EKERFGRETAMRE; VAR
IREBAEFHAFT VR ERMEANIHE,

(8) ARy HER A

AR Al oh 4y M AL BEOR R 6 AE SE 30 2h A R g 2
BREAXARRALBERKIREEKE 2L,
TR TEEENA KDL BT L Xk
TR R T AR, R YA K St b S
RPHEE I, EXERAFACEHE AR
MR ERA | ZERER SR IRE R KR .
BAENER RS, EANE MR ES &K
AKEH T, NIENS PR T AR LT AR
HANRATEAMAXEZERRIRNELES
BEABEDL, I RANKHA 2 R 36 7 ok o iF
HEWENHR, HAHAZEEATHALHBER T8
WRE SRR RF R AT ERE R, B
A, ARMSERARAEE NI ZEEEXE
S50, HxBEARMFAEALE+pRE, K5
KOS EALRBE N AR PR FRE
BRA#E, CRWMETSHEEZALFTREKS K
AR S AR AL, FRAEAR K HT AL B AT
FWEMENAARTRET EEEA . FEEU
AT 40 o Fu 3 B X o0 o 78 00w, L4 R
NEFANBEATBREEERANRH T, KER
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BEHEASHERAABEREE AN HA
AR ER, FHEEETEREERR. B
BEE . BB R ERRENHA AL S KK
AR, BB, HE P SZIA TR S A W AR
B, HBEIMBENEHWEE AR AGRE, RE
ER AT AELT RIFWA R, RIEERT
ERMERAERSRFERELT SMH ARSI ER,
AERBWHERREERN

(9) 41 A A

B2 T TR B o B AT AN e 3 R4
HRH, BARM, RAMAN—RFAFEER, 2
EXEBER . RA. I, @A EER X
HEARNF K, B 2009 F 0k, XTFEBAENF .
FUE R A MM B0 FREERARTE N CHERE,
B0 BT ST N — AN G ML Y B SR 4 A 4R R B
BESLEANEE FE AN RIATREIA, £E
4. R#FEFY., GREXEREL>TELETA
FoM. REBARRBERLFALGEMER £
R BT R 4 L R O T B, 324 B, 2016 4
JB gl o [ B 8] A 1E H A 2k 2 f T X B A P R
MBRERR . WERK ., RKELMBEHR
Wy S aE B B, Oy R IR SUIEH b R 40 ey %
ARGETEESELHE, R, #RESANERE
HTEBRABFHME. WE. BFGTLEme
A R R R, AW AT R E AR
M Arh E R B AT IRNER, HEGRE
M RAFEER ., 20 FiES KGR ARLEY
HH T E ., AT RN RN A S TR
TR G R R, 3408 SR E S A4 2l
HREEEREMAR, ERKRNI0FE, 24
B A B R 3 s M 2 A R BT E KR 4 e
¥, RO MEAREARER . BEULAHY
GO FUMERIIAR, TR T I R A AR 5 BT . M
36 97 Fode ] i T W E A

(10) AR EEBEME

GRS G MR R AR A ARR  E A

MR, BT AEER. EKETF. AH%E, x4
FREBEUR BB ERE EEZERNE DM
o BE, ALBEABEMRITE 4 & B BEE
WEBA XA G, ENAREKKE £
WA, BHAEASAFERRE, ZAFESHH
MERME, AABLEGCEMRERATHEE, £
W, EFRAHFAERAF L TAHLTXFRNEK
Bo. BMALHAGEMBERGEA TR K.
FAKE., B REURDER., EARERB N
HAEBET, i, F4BFEFHRAMIDITH
BAR, ALFHEGEM LT THAGNENE
WHT . FARAREAEMMERAR, BTN
BESH, RATALEAN, ETHATREFN
HRAGYHFAEERGEFZHNAR, BT ADE
BAERE, & ARSI 8w MG % )bk
RABWADHRES BEN, RAREGEANGT
BAEUMAAL B ERPBEER L FA, £
AR F S E AR T 37 T KR T A, SR
A IKE & E 0T A A 2018 £ By 100.7 12
E£90, WK F| 2025 Fth 489.7 1L £ 70, A A& EH
KRN 254%, ENFLEEFWEZLAR R4, 4
LEEGEMHEARANZERE, AEALE
S A AR K T e — ST B R A R,
MEFEMETE, ALEATEZE; HEAETE
STtk G R R A BB B ARG
RSN ZRE, Bk, BAMREREE. &
BABAFNLBEDRNE LM, H6ZAN
MAEEFRFERTAHATNE RS

2.2 Top3 IREFLXBIIAELMFIL

221 PMpEREEFTER

Jie 8 S 6 Y R B R R S H R B AT i, R
T IR A G TR LR B S AR VA T A B —
Kk, MEBRARN EERQERERE. FRHYE
BEBEFERERTE, ARETFTE. fREE R



BB VbR RGP

WH Al At gy R %, MEREBT AL
TEMIEREFHMATRLRRE, HEALEHK
TREGIBEEAENASG, BERERLELEFR
BHEKAERY, RN SR MBENTHFE, R
HAYREFBRRAWLEMET LERAMNEER
HEAKEHER, EENEERLLBAGET KRR
WTRERREFTERTH W, WEAZETRRT
1893 45 & 7| b Jé3 Jz v ol [ 1, 2| 20 #4290 FX,
Plai%& -2 (IL-2) HAR K o4 g B 597 A0 8 50
VLR BE 18] 9T T 46 iR B R BT W ORE K, 2013 £
(Science) ¥ M H R TETF N T AR FRB 2
Ho L 5ER, UREREEWMEFAKETEZ
KT %880 %597 %= (CAR-T) KR FZ W MIE#IEH
LM BT PG T EARA, At
THA R AT ENENR R, BAT, ME AR
BT RABARFAR, BT, T ZEENEEH
E 9B B W KT R R B B R Y R
BB R AT MR X EER AL ER
. FRAGHERERATE A, FF5% NS kR
LR B X SR 18] BT, 0 AR S 1 i 153 3 A e o
R, A AR e A R R L, ER AR
B T F R, RERET LA, I
BT B8 Yk RBR AR BRI AL, MR A
HHREZRFH M, THFEREFEKR, WHRET
N R — b T TR I I8 T vl AR IR A B BT
XAk, AR KA, 2016 F 22K E fE
R MAL L 619 L £ T0, FH#E W3 F R
Tl b, HWTGAAES B A, it E 2021 £
KHKE120010£T0, FAEHKERIFE 14%
b, MERERITEN VELE, 23KMHE R
BTGB E RS e, A5 R ET ER
B AN S S E R K, FERTIA
R AKTE G M RZ A TR, EARMNERZIT EH
KRB He 4 b5 E kM. 2013—2018 4 & M JE %
HRTHEAFRABHEA T, PEFERE S
KE T 1851%, AL AHKEFENATXE, £

EENEHZASTHRNMBEHATEEARERZ
w%ﬂﬁ%mﬁéﬁ¥%ﬁ%%m%%liﬁ
B, tAREARANREGZE, WiE Rk
B a7 EFr B R e A e O ER W : ﬂ
JR - B AR L BB AR K R Y VE A
FREENEARERFRAEL E A RERE
BLAS, TR AT HDR A R0 MG A KW £ 5 %
T k. QR R BRI Y i A
i T A R R LR 5 T R Y B [ A R 154
5 RIS E — B AR R
Ja 40 e, Ao VT T PR B 8 & 1 (ADCC)
R A A AR M 48 e B 1 (CDC) 1E A % 30 R
WU e R I e, M E Fi7 % A
FLA % A i A E M 0 e TR F R E B R A
JR B 1) B B R B R ek N, B E RS T
a (TNF-a ) ftEa% 6 (IL-6) AEZ W EH
MW EKFFEE, IL2 A FHEF o (IFN-a ) (£
‘T%%%Eﬁ%%(NK)%%Mé&%%Q
@t d S WMH A AR RERE DT
S VE L M BT R W%%v(%mule
CTLA-4 %) , ¥kiE % 9% 20 J R A 36 X R4 Mg
di, QI MMEMTE: AHEEAZERANLE &
WA, EERSSATY H e KX B B4
B, kB 42500 M8 40 M SO R LR i f %
ERimEmp . BaTEARK M TN
ST = CAR-TEF A A EH TR ABMT 40,
8 2 #6545 L9 MHC R %] P 8 07 R 4% 5 0 3R 5l
BaltAEdTER A G, BARE. B, &
AW IE BT TRl 4R SR 22k M8 KR £ 4 b
7, RERARMEAZ ABRKSIWER, HMHE
KA T R4 £, 4% Global Oncology
Trend 2019 33, 2018 4 # E &y i 3697 W AL
BIEH 9010 T, FH KK 11.1%, MH RET
FWRER BRI T KERERZEN AH, REL
FRE, EEHAFEATERM, REEEKLES
R, R#FLGFLRE, BHERNEFMEMER
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WAt B, WA T R P [ R A 08 T LR
AR AN B A TR S R R A R RE, R
LSBT E G S VRN AT T, LEE
THMHET EFAARHATTELA A, BT
] B S I 9T T R R IE AL 7 BT A 5 52
HE XK AT, HHEREK, ERENE R
T ARCMANRFRREMZ b, moRE
RE R FERFRES, KUK REE, BLF¥
HENGERRGHEEAY., RAM4F. R44E
WEEMEFHERES, FREAZRFHFRN
AEHES, HEITHRER 2B M AHY, £ 0%
BT 23K S AL E Y AT e,
T 2 A Rk BT R L 0 R R B TR
2013—2018 4 “f# o R ie /7 5OR” TR
WER, HFEM3WERSIMX HEE, vH. &
B, AFPEFRFANEREEET 18.51%,
EEAHEFTERRTEE, ZRIRTFRATHEN
BEAMAERZ—, EFHRIIMARY 1.72 (N
*®221), EALTARETHRGEEH, NEF
FHWERZ BN EERLE (LE221) X4F,
FEAsm L, FE. ZEURERSERY ET,
& A 7= W HE 4 AT 3 e LAY o Bl AR e R K
& % % ( The Board of Regents of the university of

Texas System ) . % [E fF#F 3% {8 9% £ #F % A7 ( Dana-
Farber Cancer Institute Inc. ) 1 & B £ 3 & F /A 7
( Bristol-Myers Squibb Company ) ( 1.5% 2.2.2) .
MAEENAE N EERNE (LE222) X4,
4 8 (Novartis AG) M % & 3% B I K% (The
Trustees of the university of Pennsylvania) =z [5] | %
(/A (F. Hoffmann-LA Roche AG ) #n 3t [H & 7. /A
@ (Genentech Inc.) Z Bl FAEKHA1EX R,

2013—2018 4 “f 8 S S dB 7 OR” FF KA
AR R RV T ET Ar Cdak
WY WEABERER KA, FEBRFEHA,
FEFEALE “BRBRTEREETET FHIFN
LA Ik E] T 15.76%, *E H I E A bl A
60.39%, TEFIEAL “TAEEMTE FHE
FlgE b ik 2] T 34.54%, EEFBE T ERA
T X E 44.13%, 2018 47, FEFiH AL “m4klt
MY ET FE A B E S AR T 36.50%, *
I B9 E A b 43.10% (LE 2.23) , 39
WE A A AT AT KR AT T E A,
EENBEETHAAABEENSY,

e LRI MER, £ “WEREBETR
A7 FFRETHEAAH, REEMALTEENEELF
WEWASS, EEABETHRERK, BHAE

F£221 ‘MERRaTEAR” FRANGTFERNEEHERSHX
FS Ezx /X RITE RITELLH ELE k=4l IS 1%L
1 USA 2786 55.50% 11927 71.27% 4.28
2 China 929 18.51% 1596 9.54% 1.72
3 Germany 266 5.30% 1321 7.89% 4.97
4 UK 198 3.94% 554 3.31% 2.80
5 Switzerland 189 3.76% 1829 10.93% 9.68
6 Japan 178 3.55% 234 1.40% 131
7 France 163 3.25% 765 4.57% 4.69
8 Canada 81 1.61% 230 1.37% 2.84
9 Israel 78 1.55% 159 0.95% 2.04
10 Australia 71 1.41% 50 0.30% 0.70
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F£222 “‘MERERATEAR” FRANGTFERNERHY
FS LA RIE RIFELLHI Tl el G4 SIS 12
1 TEXA 113 2.25% 405 2.42% 3.58
2 DAND 100 1.99% 725 4.33% 7.25
3 BRIM 89 1.77% 896 5.35% 10.07
4 USSH 88 1.75% 287 1.71% 3.26
5 NOVS 87 1.73% 1280 7.65% 14.71
6 UPEN 83 1.65% 1324 7.91% 15.95
7 HOFF 77 1.53% 689 4.12% 8.95
8 IMMA 67 1.33% 215 1.28% 321
9 GETH 65 1.29% 570 3.41% 8.77
10 SLOK 59 1.18% 367 2.19% 6.22

VE: TEXA %7 The Board of Regents of the university of Texas System; DAND % 7~ Dana-Farber Cancer Institute Inc.; BRIM
% 7~ Bristol-Myers Squibb Company; USSH % 7= The United States of America as represented by the Secretary department of
Health & Human Service; NOVS % 7~ Novartis AG; UPEN % 7~ The Trustees of the university of Pennsylvania; HOFF % 7 F.
Hoffmann-LA Roche AG; IMMA %7~ Immatics Biotechnologies Gmbh; GETH % 7= Genentech Inc.; SLOK % 7% Memorial
Sloan Kettering Cancer Center,

. | -
o @
TExa i

192

E221 “MEeEaTiR” FREGNEEERSM E222 “MERESTRAR” FREGNEENEES
X[E &1 ERILS RIS

FAWERTRAERZ —,

222 HeeHEIZSHEAR

5 B0 By TR 4R B T B AR RS A 4R B
WHREI, FHELAERQRARNS T EE
B, RV EMDITNE, FHB DR A
By BL AT DL MR Y AT E ST ORI R R, T A
SHAMBEHETERRALE, AR TETFARES

R E R A VA, RIS IR ARRIR
T20HL50FREH, TEEHT =ZAKEMK:
BAEUMIRIRYEWET MiRRE, WAESHR
EME; RERUEHGNBEFI SRETIET —
RIEREENXF] SHENRENR; F=NEE
DL E BT BAE AR L 3] Oy AR BT
VW REE G EF, BB BB DM R ALE
ANTHE_mE =N BERA R,
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SR A A
U=
Wusa
SEHEETSOuRA . . L * L] [ CHbie
R
0 R L
W8 & i = & i L
LR - - - w [ -
o 1 i % = ¥ ﬁ ” 0
& 2.2.3 “MEREETHEAR" FAEIEPRASMEENNFEE=HERSHX

& 6 T B 10 W7 SR BT R WA By % B K ] R
FTEAFE: EXRRNREFIEA, ETUHFTE
BWELEEEAMEE R, FRANDITERN
AV 1] AL DA RS B W AL By A oy S T SRR B AT
%, HER, HRELEEEFATERAHNK
RENHRAE LRKWESY, BEANERAB DI
Al K AT W A 3 U A2, 2017 £ 4T Mk PR B 2 3K E
130 12 & BL E, 3 K 40.7%; 2018 5 H % R #
2001270, H ORI E WA E Sk A B A A R 4 B
LW AM S IATA A, UIBM, AR ETFH
R o B AR B AR AT B B U BT LR R £ 4R
RETREWNRAELR, BRT —EWEAREL;
ENWBR, BPEe. BARCERRAS LR
NEWELZN KB LRETEERE, BFH
BT E R R EE RN BT R R R,

2013—2018 4, M “H e B L W H A" Wl
BRAEF N HFEEEE, 2B, FEME KRS
BT LA RFEENN =4, HF P EFIFNLF &S
ik E| T 25.01%, 2R TEFLMLHNE 5S4 R
ExzZ—, EFHHFMARA 093, KT XH

SRFER, R & EN LA RER LA R Y
B —F R, BT EHH DB EAL RN LA
KEFTHEEAHE: OAHEFABBEHNEESS
JREMFHA . MBRFEAZE T E R
AW HEA, ETBEAERNSTF. AR, 448
BRERFTEASHERY, AREEFIRELE
BAT AN —NE LS EE N BIFEEEREK,
HAMBEBRBENRRTABEUNR T FNEEX R,
QBB AFHE MM AAAIEERER, 2F 1
WX HH4. CT, Bk, ERTHEEH.
ME. RESAESHNYREE, VELARELK
AMBHRHEHRE, NTTABRRBELEDTHE
FoWEE, OXEAFE L. AAE
WA EBEEESERNRRTY ENEEEFELR, B
FRETATIGRNHHARERE, NEELEHK
P& TP T A 4 B A AR A, B TR 40 AL AE
A E S HAT R TN . @BAE KT R 4
e W& R B M B F B & B 4
B B A R B M P, AR E ] WA A 3G
A SRR BRI AT T, FRTUAES

it 2
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— Bt 8] X VB AE YRR HAT TR, T AL A% N JE £
WOHRFEEENSERE. O KK 58
RE: FRETAIH RN ERARELGET S,
Bl RBEEHN, EAN, AELHELEF
B, BEERET R, FESH S
, AR R, KT R G R R SRR N
FllgRigy Ry, #AMESELWETT N
@FRHEVERETNE: TEAXATERIA
NERERAREST, HEFHATERS, R
HEHLEWN, FUOMIFERE, ETRANINE
MERWESTRS, ANTIRARDEE. REHA
FiE, QEFATEREALH: EXATERY
FE R 25 f B BT BOR SE T R B SRR
ARFEENELETH 7 TALHENER, T
HAFERAIFEFDW YR 2 BRE ¥
FaEmmE SHhA, AmREE kL, Finksh
WEFDi. @ETHAILEA, 2P XGH,
TRF B R B DA, @AM E 5HR
Al RiARE, WL RALAEA L £ AR
BEEEMETHRIOR, Brdx E A oA Lk
&, HHRENBEA, FANBEAFEGHRET K&
WARK &, MBEATGRGRELE, ATE®
EETHFFWHARERL R, Flisi)i
T AE —FURM B AR AR ZE T HIFH 20 Z X
Eo AEAKE, b TEAET ASE N RERS,
ABRHBOHERN R RRET o £ 4. &
fi, #MERZAHTHEEFEERAATER, XK
“GREIEG” ALEHNE, 5EHETKEN
PR, S EL Rk T R A o E ST R
WEZ, XLIURA T EH LT A R ETRR
W& o BSKE R EIT R 0y 1 &R 0948 Ak A
oW ARHEREARGN DML, ERES
SN AL RE - REE, £V HER, FHR
FTAETF R A8 o) Wi A i 4 2 2 ST B % 1R TR &K
EEEMZ L, MEGNRAGFEEEMESR, B
AR R AT B A AU I SR AR 330 55 2 BT 34 R SL R

5. BEHALRESERAIFNEZARY, kA
FHEILLPONERFEH DM IR REIETHT &,
B2 0 % 6 4 B 0 B BOR B9 e K B2 R B 2R A 4
o F—F T, &HEHEY BRI ET TN
W RS L ER, FHREHEET T AT THE
SE, FEXEERMMOBAXNEEEN, U
WETFEER, FWHANGEE, Sar, KEFH
HALERERXRTEFEMBELLRT RS EF
AT TR sm A A, Anbedg 2t 6 5 Bh 15 Wi
RAAEERERNEFR T WA K, B0 %K
o B BB

“EEHB WA TR R E A
ZM3WERHEE., PEME A, XpPEFER
WiEW E R G B T 25.01%, EEABEFT
RAT£E, BRIRFAMNBNELAHERZ
—, EEHI R A 093 (LK 223), i
WTHMER, ERALAREHFRA AT >*
BHERZEG&ERLE (LE224) XF, £
EfnfEE, mEXKGERATT. LA~ HHE4
"3 89 ML A 2 A = % B K b A & (Volcano
Corporation ) , % I 7 e AL 25 A 7] ( International
Business Machines Corporation ) 71/£ [E 7 | ] F /A &
(SIEMENSAG) (% 22.4) . AEZEHA I by
aER & (ILE22.5)%%, %155 (SIEMENS
AG ) #1 Cerner £l # /A & ( Cerner Innovation Inc. )
ZEBFESEXR,

223 ERREFHAR

F % 2 45 2 3 4 B 4 DNA R Bt
TR, N, BRE, Bar, XERERAD
RN TaHER N, AR ENFL, 5
MY EMETE, HFEFNELHEENER, A
THMmEBT . CAR-T 4 M B IT . Mk KK BT
%, N1999 % —REAHBRHEEIRAHA, 2F
“REELE B (ZFNS) fo# FOH0E £ b F
VBB (TALEN) ALK, EEFHBERARAZT
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*223 “EEHBIZEHRAT TEFRATEFNNEEFHERSMX
Fs E=xR /X RTE NFFELLH) w55 Gl (4] IS |28
1 USA 6556 43.78% 33029 71.10% 5.04
2 China 3745 25.01% 3485 7.50% 0.93
3 Japan 967 6.46% 2047 4.41% 2.12
4 South Korea 868 5.80% 1073 2.31% 1.24
5 Germany 541 3.61% 1500 3.23% 2.77
6 Netherlands 488 3.26% 1041 2.24% 2.13
7 Canada 297 1.98% 1244 2.68% 4.19
8 Israel 209 1.40% 920 1.98% 4.40
9 Taiwan of China 193 1.29% 318 0.68% 1.65
10 France 190 1.27% 330 0.71% 1.74
®224 “ERUEMZEREA" TEFRIEGPEMNNEE~HIIE
s HAg RITE RNIFELLH W51 W IEELH Rk E kS
1 PHIG 465 3.11% 1101 2.37% 2.37
2 IBMC 352 2.35% 478 1.03% 1.36
3 SIET 318 2.12% 1257 2.71% 3.95
4 SMSU 204 1.36% 582 1.25% 2.85
5 HEAR 198 1.32% 793 1.71% 4.01
6 GENE 130 0.87% 327 0.70% 2.52
7 BSCI 112 0.75% 319 0.69% 2.85
8 MEDT 95 0.63% 519 1.12% 5.46
9 UBIO 88 0.59% 343 0.74% 3.90
10 CRNR 79 0.53% 213 0.46% 2.70

7 : PHIG % 7~ Volcano Corporation; IBMC 5% 7~ International Business Machines Corporation; SIEI % 7= SIEMENS AG; SMSU
% 7~ Samsung Electronics Co., Ltd.; HEAR % 7~ HeartFlow Inc.; GENE % 7~ General Electric Company; BSCI % 7~ Boston

Scientific Scimed Inc.; MEDT % 7~ Medtronic MiniMed Inc.; UBIO % 7~ uBiome Inc.; CRNR % 7~ Cerner Innovation Inc.,

LIS,

224
WXERSIERE

Gaimany

“RRSEENZHIIIAN” TRARMIEEEZERT

E’EI.

el
Al R
PG .I.'_!FIM?

E 225
ROGIERZE

“EREEENZHTRAN” TR RNGEZHEE
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T A S8 KRR O A R W OR T By 20 4R
2012 £, % = RER % H K CRISPR/Cas 7] #,
HEFRRBEERT N, BEMMERRERAD
G 5 . B A TE 40 A 9 X 3R AL AN K
H A AL R AT R, B R, DL CRISPR/Cas A
AR RRRNEMAREA, WEEHE. &
HHI# . RNA fa# R dmig . LmthmEs,
HEMFHR., KRR E . KB TR B &
TRETERAHHNIE,
HERBFXNEINKRBHAF A &
BIARGREMBEERAUREAREERRE
B R E R, §RGEE O, RN
R H—REEEE., ERERNCNEERET
FLIE B, g T RN R T 5L IR TARAR A= I K A 8y
BEFA, FRRNA HETAFFM, N 2012 F
CRISPR/Cas # & ILUA K, & Bl 4 #4703 40 7] 47 FF
TRIT—#, BEARABELEEFRRLE,
A E KBTI R A R, R AR I K R A 4T
Ho 5ZMNWELEARAFFERELEA, 23
“EEGER A" TRETKAENEA], H40r3
WMERRMRX Yy XE., vE., AL, v dEE
A bk BT 2823%, EEFBEFERAT*
B, BZIBRAAMBAHNELRARERZ— (L
%225) c NEERZEMAERNLE (LHE2.26)
k&, £EfEm AR TEY . EF—RNE K
HmBER A" WROHEAEF, F5ERFHE—
MEMZOEFEREEDR T, XbEF EEZR
BWEARENK, EFHHIHARA 2.14 (I
%225), & Topl0 7= B K # & F|F 3 # 7] 4
HA2E7, THAREAEMENEAREZ —, %
F 7= HE 4 AT 3 WAL 4 B ve 5 K % (Harvard
College ) . Ak % ¥ T 2 [t ( Massachusetts Institute
of Technology ) #7 1§ /2 #F %X fir ( The Broad Institute
Inc.) (0% 22.6) . NEZEHAE B AERZ (W
K227) k%F, #4003 W20 FEET 0N

GEX R, GAULERITAMER, “HEREHRK
R” FRAGREERATE BB XL FIR M
A%, EEFAHETHLERA, BRFRNEN
ERERZ—,
“EERHEA” BaEER LR E R
BafE: OdemAERTRFNET: EERERK
A F LA 2 F AT X E By DNA B8 [ 34715 I,
M T 697 B DNA ® %3 mB k. %7 %7 Uk
FRRECHNERRBRRBLFBRLE, &
R X A X R R AT R E BT, ik
W, FHE%, XTEREBRERM, THERITESSA
A AT R E e, EK T 0 E R
AEA, P ER LR, QFERT, EERIE
4 CAR-T B A, i AK S 40 47T H 4 45,
HlEwmESHENRAEETER, $ZETH
MEFERAEERN, NTHETEE. @k Wik
IR G BT Bk A B ik JY, 4w Fl A CRISPR/
dCas9 B AR, X724 40 o 98 47 37 IF % H 5k W3t 1%
IR AE AN T 697 R R . A AR 4 B
A7 FE B S5k 0 A 2 R 4 AR B b Ol 4 4 B
T 3697 2 RATHIR G . Dl KRBk Al &K,
FH Cas 7T UNEE S E B T B, BHUT LG5
BBk K1k %, CRISPR/Cas % % ¥ LI A A& # FE K
HAR M E M ERRZR T . OF HEEHL, A
Jl CRISPR/Cas # A7 mE E st b fe, NI &
HEmH Y, @z Az, F| A CRISPR/Cas9
TERERHEDPER, TEPBEREWR
. Gk KANRERAFIHEARKERETHA
DLIA BV RT R A R A, AR R AR
e R IRI R H A T B, @pE s #, x4t
AT HE RS, KETMERELR, HR LA
BRUVREHEMTF. “HEFELAR” S HEH R
AWERLE A AR RNEE, FAHEET LA
7k, MEFEA O ERAE, KR AREZEFA,
HEHBTFREDELR, ZEGLEEENERS
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HHNGEETH . BATEAE “EERERR
ERHETETRAEAS, EAKERERK, €
REMEOLAERLEX T, RNEIFKF L%
Kz A B A B, S04 AR & A & A 5 R
PEERBT LA ES, ERBTRASEENE
ZHNLTHFURE, BEAREBNEGBFHAELE

BRMERFFAKF, BEAFEERGT =LA
RIRITF 46, ERERMUA2BABETEIG; EH
GEAS W MEE AR EFERA BT EEEAN
CEEFHBLAR” FHKRMEAE . w0 LA
ERBERERLURREERE N RETLEZS
R ZAEE Z B E EAT.

%225 “ERFHERA" TEFRIGHPENNEEFHERIHX
Fs Ex /X RITE RITELLH Lk ELE =4l FHIHE1EL
1 USA 1433 48.33% 12651 77.31% 8.83
2 China 837 28.23% 1789 10.93% 2.14
3 Spain 142 4.79% 28 0.17% 0.20
4 Switzerland 90 3.04% 651 3.98% 7.23
5 France 80 2.70% 669 4.09% 8.36
6 South Korea 79 2.66% 145 0.89% 1.84
7 Japan 68 2.29% 139 0.85% 2.04
8 Germany 55 1.85% 203 1.24% 3.69
9 UK 49 1.65% 203 1.24% 4.14
10 Canada 38 1.28% 120 0.73% 3.16
#2.26 “BERBESZA” TEFRIOGPEAOEE~LEHIE
FS i RIFE RITELLH LR EIE =40 TS 1%L
1 HARD 144 4.86% 2696 16.48% 18.72
2 MASI 133 4.49% 4066 24.85% 30.57
3 BROD 97 3.27% 3619 22.12% 3731
4 REGC 79 2.66% 510 3.12% 6.46
5 SAGM 47 1.59% 672 4.11% 14.30
6 EDIT 44 1.48% 521 3.18% 11.84
7 GEHO 42 1.42% 531 3.25% 12.64
8 CECT 33 L11% 542 3.31% 16.42
9 CRIS 33 L11% 131 0.80% 3.97
10 STRD 31 1.05% 121 0.74% 3.90

7 : HARD %7 Harvard College; MASI %7~ Massachusetts Institute of Technology; BROD % 7= The Broad Institute Inc.;
REGC %7 The Regents of the University of California; SAGM % 7~ Sangamo Therapeutics Inc.; EDIT %7~ Editas Medicine
Inc.; GEHO % 7= The General Hospital Corporation; CECT % 7= Cellectis; CRIS % 7= CRISPR Therapeutics AG; STRD % 7~
The Board of Trustees of the Leland Stanford Junior University,
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E226 “BERFERA IEFRIMNENEEZEERN E227 “BRFERAR” ITEFRIENEZENGE

X ES1EMEE EEMLE

iR A AN R FRA EASF EFL OHEHE K B
BERLEAK: PR AL W %

BE+E5RA: TR

Ee s EWH O N kW IHE KX REE EREF TRE KRAAR
WA HEE REE ERW R A 4

H AL 5RA SRR 1B R4 -

ok AWME E OB 8 B A
W% M OB THE KA BB
ERE GAE ERW

B HER 5 L X E B #
JA K HE o B & At EA%
Mo HEW BEF OEIAE B =
A W OB B FWE A Tk
% B B8 R FEE FRE £ )

B

SUBELERENEER:

AT
ki FAL BIE REW LT B B S mmh
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h. ITiEEHE

1 IEEHRHE

1.1 Top10 TEMARAIBEREE

EIREHEFAE, ARIEBFARMEEFTU
TI10MNEL, 2 HET W40 FHTHELBETR.
MENE R WELEE, ZREXERATE. X
BAE e AR WM R L L R Ak B 4 Rt
WHTR BN EELSEFELAHRRET R
BAGEHASLAEE | RLKFNONFE.
M- TWHMRR S AEn . AT HIE
R 5 R EH R, EEQIXERk 111
Fak 112 fime P T 4.0 T HLEREF R .
BRI TEE, RREERATMEHNE
B, EXaHEAMEEMAREASH UK
KRG HAT

(1) Tk 4.0 THIFELREFAR

T 4.0 Z1E E E B4R W0 W kR A& B #
Wl KRR, KFRETW AR T, HE

&1.1.1 TEEEE Top 10 TRMARENS

TR, ERBEHATEEHE RS (Cyber-
Physical System ) 484 & 89 F &, #3015 H & b
Mg ER, CHANEAEANWEA ., Bh
JEBAWAAEME AT FREERANE
HEFEZRTVESGE, WEFHEEF .
M, MEgALNnENEHARA T L ESR, T
A 4.0 AZG B AR R B Hl 1, RO RER DB,
RETAHM “EHF +FE " Fi R,
EH—RERBGHAG I LA FFERANKE
T, BEPMREAZHRNGHRES, KATA
MLk 2 WK% & B DR A Fn ik &b 4 2 R Y
WA, T 4.0 h3d, HRT FERRE N HRE
A EFRANRAN KNG B, bt i T
TEWEF TR, MERER, FLBES. HL#E
AUREEFFRET 2FWEX, FilzlET
EHARHERHA, URET IV ENNA R F S,
B R Z D8 oy ERAE R M, RS T & AN
WASHA, BLITENNAESTELESKAY

Fs TEMARENE e E WE 3R RIS R SRS
1 T 4.0 THHFHELEHR 22 486 22.09 2017.2
2 LA 5 IR 3 By i T % 32 17 424 24.94 2016.6
3 oAb A S8 28 691 24.68 2017.3
4 R B A AR B NN R A B B A 33 703 21.30 2016.1
5 T 2 4k i P 25 IR T R R W B R 34 771 22.68 2015.4
6 EZHLZFHREHARAT R 20 789 39.45 2016.6
7 BAGREALE 2 LEHE 8 100 12.50 2017.1
8 B IR BBk ] 947 B 6 143 23.83 2017.0
9 =B THMm. W iiEEEE 9 107 11.89 2017.6
10 J T AE IR A 77 By X B g Bk A 5 5 108 21.60 2017.6
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®1.1.2 IEEEM@E Top 10 TEARBIGZOIEXEFERFRE

Fs TERRENG 20135 20145 2015%F 20164 20178F 2018+
1 Tk 4.0 T FELEHR 0 0 1 4 7 10
2 #5053 By i T % 32 0 0 0 9 6 2
3 Hal ke R A 0 0 0 0 21 7
4 R B A AR B NN R A o B A 4 2 5 4 11 7
5 B 2 £k i I 25 I T R R W R 2 8 9 7 6 2
6 EEL LR FRAEUERET R 2 8 9 7 6 2
7 HEREREA L LAY 0 0 0 1 5 2
8 HE IR BRI 947 B 0 0 1 1 1 3
9 W BT TWHR. H A EeE 0 0 0 2 0 7
10 F T AE IR 2 7 By I S s Bk B 5 0 0 0 0 2 3

T, 220H AN T 4.0 K#,
Tor & KR LK A E R E S, Ry 2k
ARREHKNEZLE, (P mERTLyT
Ethant, ekt

(2) HLEH IR 3h 8y 6 T4 32

WAL 2 1 B2 I A B AL 5 2 ——xt
ERMR = matiT . RA IR AE, LA
BFEGHRE. LB, 00 MR THEREEA (F
0 T % SR 5 B AR (RFID ) 42k % {1 % 4. ( GPS )
A (UWB) ), LB T T UREE mF
BHWEGRUMER, AAFLFERBERE, M
FRAREE N R EARL F S H R R, HLEA
WERATH A 2N, TEEFTH IR
HH AR A A AR OK A A (3
B, MR, BEE) s, A TIENRE
By Tt A2 B RS R Bl An s R R B, 4%k
TARBE A TRA, KO RAERESD LT
B ARMN R, WETIENT N E sk
BHEFHRTLLEHE, BMENEFARERE
RET AR HERBUFAER R, TRk EIIE R
BREEWREME, W, B TREFIHEELAER
FEREWHEINFER, FHATTEBEREER
Bz, MM ARE A THBE AR AN —F KR

(3) Hahkm R R

AW ARER A2 AT 5 ERAEERME
EAMS O TREERN %L, BFES . RAR. X
#H, pHARFREERR, LFXR, BEREHH
RKE. RBERM, REMAMNEE R ROGHE
RGZFH m; FIR, X®REME R, EFE
MRENBHEKELELTRR LY G EE,
ERENARRRHZH, TEXEIRT I EEANE
FWEFMAREE, AL EHTHER, FLEX
AKX, mEE, WM., mEk, BAFTEHR
H T Al R SR IR B A R R
BIAG R G — 2y Roh i Bkt IR A
EFHAGE, TRAFSEZPRERLN B, o
A R I RO R U S R AL R AR
A A AR, £ATA, TYITRESZFRTAMN
e

(4) K BAEA A2 G BB R Ge b9 1

MEREEBRAZRAR, REERENASIE
R T ARG R RS ., M REhX
S RELTEER, LEEHERKE, TREELEN
AgeEm T LERSHEME TR, FERE
A b ST AT IR S0 i BB T R R AR,
HILEZFHMRER T MEEHREMS . £ETEER
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B, KBEERARGEAEARN T ERRRLR, &
BHEETABE R —EATHEENLY, SHAT
ERFERSEMER R, —BRK, &
BEREEARETRAFEREGESMRERR, &
RS Aon B U R R E ST A &
B, APHREXEMEREZENRAN K. |
FSGHAEZER, RBEEEN AL AEIEEAL
EHE, BxETRmlKAERASETFE, &
W BREEMNARTELANER, E£. KELE
#.ENREFANXEMER, hEHRBERE
W WA DO E AR AN T T F, LI P @
REEAI, BEBAEET ENMITREREST
REEHERS. B, BEABKELATLTHRER
Mg, ARG R AR R R, B AR
IREIECHERERETRLER, BREAKETF
e, BREENFRZL, XTSEFTIMEE
RO BB ERLAE

(5) v 28 £k B ) 28 3430 T &R i %

PSR, DA IE A A [E] R R 4k B R
BRTIEARRE, AMTHLEFRTRENT4 R
FWRR, IR TR SRR RALAE G
FREW, REEEE RN L, T LRSI T A
BRBERER, RUHEREA R, EHIRTENE
A, WHMTHEK, NeREEAF, AAHE
MEET M, HEE, BEAREAE, HER
HEMTARMAT RSN NERR; LRE
HEM. ABRs . REEF . FEROAVFEE,
1B 7T 18 AR X IR R R RO AL STE TR R ALIE ; 3F
Rk G MEERBTANBERUE, SHTER
W7 A MY R, A (E T A N A
B R, RSN, AR B B ERREN
TR thfemsk Mg RAMTHEAELE; RLEK
AR By S W R RERGERT R R
ME%; ABIRTEMRKEENFEFHTHE
BEEBER; EABBEAIATERER AR
NERETRGHEE AR, LAFHHR, M=, &

AR B 0 A e AR 5 Rt P A OO
WR Bk, W Em kS AR E . RIt, B2%S
W Y A AT, W, e UIE
AEK R o

(6) EZHLEZFBRERHERAY K

FEHLZFEAZ (SSP) ZEHAH - £ 4
T -ABEENKREAFARNFHREESR, T
MR RRH WA EHYE, BrARETNE
SCRFERZEWHEX R NEEE, SSPER
ERTELRRBLEFHERNONXRBEER: A
0, AXZRE. Gk iEr N, BEMEH . &
K. FEfn KRR, 0S5 HEE, BTHER
£ (SSP1) , HE#A (SSP2) , K # 4% AE
(SSP3) , F#f4 (SSP4) Fufb B Mkt £
KE#AE (SSPS) o YA ENIFHRELFHS
AFBEERER, BEEAAD - KR -TEy
# (PDE) # A | #47 — #4414 ( Cobb-Douglas )
ZFHUER, ZHTHEER (IAM) | TIHHE—
M (CGE) #A | 23K 5 # A (GLOBIOM
#1IMPACT ) | 23k & IF## A (GCAM ) H1k
kAEMAAEBEA (FLUS) & 4 M A £ 43
FRREREAH#ATAD, 2%, F. BEAK
CE 3 N A I o o 2 Nl DL W R
HE . £TEHRRAF N BEARLEZHS
RFHRELEERBENH, P TEREET LHH
AT, BHRILEFEERE, EEZHLZ5HE
BRABETNARARE LN H R RERN —F
A, BENRGERABE. RN, & AR ET R
RELABAE, W REHLLEFRXERBERRER,
FHHMKRAEE K R, LI
RERESF R

(7) BAGRBA L L8

ERRAFH GG E AR R KA EATLXE
BB R, TAM AT L H B % AR %
FEEE AR RERENEE, MEALER
EGREGRANAR, REAMMELAEHAK
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1

B IR AERWT. TR RIS I RSATEA
HREZAEEPNNA, ZUMA R HE, ER
fz B # A ( Building Information Modeling, BIM )
WAANRLARERAZLETEZIRTENET EZ
—, BIM & A J7 i DAk it 6 T 2|35 2 Wil B 1y 3
B RER M, N IHaELe2EEMEXNT
ERFagERAEnsg (ZETH, BRt. &8
B E%) . A BIM B AR EE TEAT L B A
By R drst, EILH BIM+ B AR %, w5
RFID. GIS A, VR, AR, IR LH A
Rrit&. MBI T E%; AERLEEMXF
FEH-FERNNRE, Y97, BAGEEA SR
AEBARBE TN RGBS . BRAELMEEAR
B AwE . 3D-nD THEZAGE 5EA M
Tk, EREMBEARASEACERANZLEEE
BB, ETEGEFEN TR 2N e 7 #
MhE%, BAGEEAED T RERD N EER
AMBAT E#E, ARERNE LA EFH AT &
HIRZRHABFELEL—. TR, £F. 4.
ER, THERENIRAIRLAEHEENANY
AR RAAE RIS ERERFE R, YA
RUIRTEA LG AL AR SR EALER
HE

(8) #LIRE L EK M AT A

MEMGBRTHMMZEEFREEANE
M, e K ENTHREMEXNERRZAEERRL L.
TEFR, AEEETHNRARE T EGNE
Ko RRIEEBMIENHFWZLBR, ZHEIGER
Ba, RERBEAABRENELZRE, #IF LK
A AT IR R R AL TR AR h
AR E R ARRRASL, HHEAT
WA EEH EE, B % 6 4 38 BB f R R R &
UL By B B . BAR AR R ELEK I B T LR A R B
TE, BEELEENTEEBENSE, REAMNE.,
KAWL ERAZNEER/E, TERAYWERFH
FHEAF LR EWHFES, B, #IRLHRN S

BA G FH R B LT EREN G IR R,
ANEEREEAWE, BREHGEEAMBEATL,
BASEREETH, RV PRAERET @,
HREBRMNHNRAGUEMELERE, FELA WA
AT E R, Ak, BELRNEEAGIFEX
A ERE ARERBEOTHEMTR, FAEFE
BWAA, LALHERLKMEL T LR, MAER
FRARMRAARBRN TE, RKEFLIKN
BAERFEAES, 0. HE. B, BBEFREX
GENENENT EREEEEA,

(9) “—#—8" TWHR. A7 fnigis &8

REZRHENERE G PO, WG WA ARL
BT BN ME - IR
A, Mmma ey Al R B UF U kE, B
i G X By B AL SR T KR At R R R
“—r— B B VUR MR A R B LR
K, BRI EERE T R, — W —
B Hpy i i R A 5 E R LI E R AR A,
ARABRED R LN MA 5 7F D, RAATL
TR R R AR R E B g, 3 HRimEm
Bl PR Lo 5 B R R A& Ak, AT
A 4, R 5E A A B A, DAY E R 4L 4 A
EEBAERIES, FEFELARBEAL EEA
MATHEHRER, FAS I REERERANFRE
B, B A AR E R ok SR B R AR =
A TG W R T, M AR VR, EAK
REREZE T HINKEME, WE “RE-EF
ABBEAEREE T H, U “Hr. &%, FL7
By T B TR R B AR, A LI E 4 R 3 R
B IR KR ERBHYATET, MiEHEE R
RENE, HHhEE LR ABIES DAL
WNBLA, T3 “HApgt e’ SAELRUEX
R W, B4, MEBOE, LR, EA%EE
LHEEXN “—H—B" BUHEREM, wTETEx
AR o T I & A, A e v BT S SRR R T 5L
R — - TR, T ez RGREE,
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(10) JA T & JF % 7 i [X B4 Bk B #F ¢

R W ARy, DUE = AL O AL By
POUR G ALRMZFZ L RAEE, RALEH M
PraACH A = 7 E iy L, E LR B KR
AR EAE Ry £ G K, KRR A
MR BKECET X, REERG 55 HMT AN
EFCERREN 2T ANE . 57 HZAHFERS
5 MR EFERE, F 0 REMEET .
REHEE, TEBEEFEEHREFEEENFITR
B, fATRGMERAFN LAY, HEKEE
. FRFEFMAR, RELLNERLSFBEXT
B SRR LG R FR, DA IR Ak A
REA PN ESWHRIERENET £, BIFEMITRE
RRSFERAZA TR MW X ERIERR,
B AR IR Bt LA 5] 7T DA E 7R A 77 3 A 2F A X A %
Ho XBBEEAMEIRBITNE SITEE FE N
R W, 4o K Bed AR T e IR 4k A&
T, RIFEA PRI, IR LGN A
MHARRAEEE, RREAFERE, XREH
AREARBBITWERZEMIZEETFEELR
MR R, iR e KRR TR
IR, URARBAT LT B S, T
HRRBERARERBIANRERL A EAEE
B, EARKNEEZTHET W

1.2 Top3 LIEMRBIAERMBIE

1.2.1 Tk 4.0 THRIFELZRHAR

MR EAKRE, Th40 TIRTHELR
FREEREARTI VR ERYE ., ARAERE X
WEA, SEAREHFFE., BT b4 NEa
T

(1) 25TV & & &Kk

Tk 4.0 BEA K F T 2013 48 f 45 [E 5 #5 25t
WERAZFHABRY, e ERFEEI LR
Fho TLA0MRBALHTEENIAT H—%2

WIVHEAFER, SNMEXLHREBTEEHN “F
T ek, ERBEES. 2T HE. B LEK
HAREET, LA LHEATEEM, ThAHEE
A MEHTR, R RIA L HKAI

EE AT At E A E KRR
( National Strategic Plan for Advanced Manufac-
turing) , Y “TUVEBMN” , XY E T
RUERABESN, RIEFTHE, GAEHF T
Hkok, ¥E#H “EET L2050 %#” (Future
of Manufacturing ) , X & & - 1E #l & b, # it A4
PEAL B R AT L R E T B AR A B
BEMRKAE Y RTHHLEFTHRER R,
HAEAT “kFIT)” 1FXl (Factory of Future ) ,
IFEHEAEFRARGAR . FRG0H, H#E—F
w B-HKFTY B, RERFEHLMARS
W R, BHEEREKFFNEMRS NI, T
AEKMBKEN RN RFEF T2, H
KEET “FHMHFHAREARITX" (The 5th
Science and Technology Basic Plan ) , 2 i it % %%
| F ISR W E A, AN RS,
BATIT®ARN “HERt2” . FEAAT “F
B 1 20257 , AnfRET—AREEBAR L #E L F
e, ATk AE, BT Y EMEl, #E
BAEERAKT, RAFVHEAAR, 2RI LR E
R RETEETHRRARNA, BT A EX
“HIA” REmAZCES, RELE., Kk
FHHBEMRMA, EHE, HEERR ., A,
THELE HERURARULEZFHTHELE
BrmE EE YA,

(2) T 40k FIESR,
RHE

ThA40E—TEARMEANAZLIR, AT
Bl oo g fn £, Hx R EBE R T LR F AR
TWIZ. REMEFL; WEEELE. AL
BRHEAE, T 40545 8MEA (RAMI4O,
Reference Architecture Model Industrie 4.0 ) A = &

KEBA L K&



S VbR TizEr

A/ NEE, 2EATVRE G EWIEZR
RN FR AR, 2H Tk 4.0 #1475 A K
#t . RAMIAO A% T 3TMAREFBORAEZR, 4
A ESEHAY A A kM . SR AT AR BRI AT
AT, T 40 WERRERAHT HEF R
B mARBEAEFHNEAEX LR, BEfrE
BIL-NEHERENNEMEF N EE RS
A PR

B TV 40MAREEEFT T AY &:
OETHRMA., WENE R UKF %A K
AFERE BRI QF AL R E.
AWLE 2 AR 3D AT R AR FH AT AN “A k&
P QRITHEKM . ik W R B R A F kA
R4 TEE “Hhn” ; @FEREFTEREEEAR
BAE, WEFPERNEWETE. 2T “Fi
%" o ARUBAETEQFTLWHN, =HHE.
T K#HE . TWALBA 3DITH &R TE A b,
T MEZLE EMRAEZMATERENR, T
4.0 Ry S W R Z AN Y AE R AT 3 AT —%
FER, DREUERTHSE, EFENEZTHS
EXMNEEFREMEENT RS W, TEELER
FRMEME, ZeUEAH#Y ., EREUEZTR
F %5 A8 K A 8 1T R 7 Bk R A 22 R By AR I 4%
ETH 40 P HFIHFRBEERCER, TEELR
g ER., WEER. 2R RAMATEHE,
AREMEET A, TEM WL, £
EWRBHWRLAHT. 455 AERIE,

(3) Tk 4.0 5HEAZHHEE

TV40WAREEEMERNEF AR, &
BABANT ZNAREZFRAEERE, it
BNEIEAES RGN EFRTAREZ Y, LAZ
FEWMESt, HAWITIL 40 5EFZFEE
# A 4 4 -F ReSOLVE #E %2 ( Regenerate, Share,
Optimise, Loop, Virtualise, Exchange ) ) & B4 = .
HEZSRA 5T OF 1 ReSOLVE Hy 5 v £ %5
QHEAEWTL 40 BOEA; QT HEZEH

#Z ( Sustainable Operations Management, SOM ) #
KRN ; OISR A1E; O E KB AT AT
LW EFR, ERCRESIFRMETRITN T &
S5ETRAAWF &, LIREANF G E SR
WG A A, AR Tk 4.0 RO 15 3R & Gk EEE 6
H&E. TL40 5HAZFH/EPRTEARET.
HEEBARLEREBWN LR E, EEARXFEAEL
HINWA40EETWHEAZTFIINER, £7F %
FEREME L, e, TR . FREH#
RHE. TR ES, RETHTE, £ X
HEmEEAE,

(4) #HR T 4.0

BRI 40T 2 TIMEZRIE, EALT
WA TREEIHZE T A RE AR T 4.0
REAFLHNEEMA T YA, RATHEREERNAT
WATWHREFRMBZAE ML, BEFRE
HlEm oA BALFHGEHEALT, BHEER
A AR B A B U G RS R
AR, Tl 4.0 FE T AT LHARFZ#ET
BER BB A, AWM E G4 I E A,
LR B LA A o R A, M2 5 oAb (L by 22
AL, BB AREES, FLERE, N
R, LABRATRTE. Hh, 24088
MERANETHEL . BRI 4.0 9T HE
HRAWANEEEA: BIM (Building Information
Modeling ) frk A E R, FAEALHZOHA
&, BIM 5 Tk 4.0 0 B0K oy s 6 38 50 2 41
W ERE M ES ., BIMRBHT W EHNEAEL ., &
GWNBFIRFMBETETLE, RET RS LS
BEIH MR, Bt FehEE, ERAENA
RREE T AMEEXCNF, Badfmgtikit. )
o=, EBRAKT., —RKUESE, FRMNEE,
B, SHEAFT VN THELRE. EEN
FR ST BREFNA . TEEX. ok
BE, R BEARE, HKEXERAREREA.
WE G H L. AARBEREE S,
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T 40 TIRTFHERKRIRNA R H AL
AT B,

MR R X ERE, F = F R,
B XHEHANIWER /MR 25N EE .
*E., ZE (Lk121) . BHBIIMAHL A3
WER/ X R 2 sl EE EE(NLE12.1),
MRS ERAEREE(LE1.2.1) %F,
TEAMRIR N EENENL, ER2EAT 45
WX, 2ERMENERZAHAEXR, T
BE, FEUREEZEBAT AEXLZ, BZOib
X EH A4 A 3 LA 2 5] s HAR Tk k% ( Tech

Univ Berlin ) . # 2/& 2 % T Jj \l K X% ( Friedrich
Alexander Univ Erlangen Nurnberg ) . % # f| % &
% W It ( Montpellier Business Sch) ( L& 1.2.2) .,
MAZ R X AL AE R % E (LE1.2.2)
kE&, RRAHRENEENEGENLE, EEAFH
AT PR, §EK/ X HHF -3
FEXFE, FELLTREHA,

Tk 4.0 T By R 52 R R AR 51 %00 16 SXH
EHAMIWER /R A K. £E., #£EH., F
(W& 123) . HHIZQWXHEE > HILAY
W3 A8 A # & K% (Univ Johannesburg ) . 2 #f

&1.21 ‘Tl 4.0 FROTREERRE" TREARIMEFRUIEXNEZ~HESR / X
Fs E=xR /X e EL Pt WS ISOR WS ISR EL A RIS BUR
1 Germany 6 27.27% 195 40.12% 32.50
2 USA 4 18.18% 50 10.29% 12.50
3 France 4 18.18% 85 17.49% 21.25
4 Brazil 3 13.64% 75 15.43% 25.00
5 China 2 9.09% 17 3.50% 8.50
6 South Korea 2 9.09% 22 4.53% 11.00
7 Japan 1 4.55% 7 1.44% 7.00
8 Italy 1 4.55% 4 0.82% 4.00
9 Spain 1 4.55% 3 0.62% 3.00
10 Sweden 1 4.55% 33 6.79% 33.00
x1.22 “TA 4.0 FTRYERERRE" TEMARINGFZIEXNEE~HG
Fs A BOIE3E  1eXELB)  HSBUR  WSIBURELE] RIS IR
1 Tech Univ Berlin 2 9.09% 97 19.96% 48.50
2 Friedrich Alexander Univ Erlangen Nurnberg 2 9.09% 30 6.17% 15.00
3 Montpellier Business Sch 2 9.09% 22 4.53% 11.00
4 Beijing Inst Technol 1 4.55% 7 1.44% 7.00
5 Doshisha Univ 1 4.55% 7 1.44% 7.00
6 Univ Texas Dallas 1 4.55% 7 1.44% 7.00
7 UFSCar Fed Univ Sao Carlos 1 4.55% 14 2.88% 14.00
8 Sapienza Univ Rome 1 4.55% 4 0.82% 4.00
9 Univ Tuscia Viterbo 1 4.55% 4 0.82% 4.00
10 Fraunhofer Inst Reliabil & Microintegrat 1 4.55% 10 2.06% 10.00
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E1.2.1 “Tu 4.0 FTROERLERRE" TEARMAETEER /WXENEIEMLE

Donkasius Unaw
h j Linsy Tmie Cuiird
Fwthm-wmmw:.. .

Bagirsy il Tachnal

g F S Fad Unae San Cadfion

.ml.-hhﬂm
Tinchs Wb Bapelin

. .wTum\w
Fiurolen’ ol Felatel & BMcroritedal

Mcrepader Buaness. 5o
122 “Til 4.0 FROTREURR" TREARANGEZHIENSIERES

#*1.2.3 ‘T 4.0 THETREERRE" TREARANETIES O XNEEF~EER /K

FsS E=xR /X 5 [#iE 3 E &5 1 Oie ST EL ) FI5E5 15
1 USA 42 15.27% 2018.0
2 Germany 39 14.18% 2017.7
3 China 37 13.45% 2017.8
4 Ttaly 32 11.64% 2017.9
5 UK 27 9.82% 2017.9
6 France 22 8.00% 2017.7
7 Brazil 21 7.64% 2017.8
8 Spain 17 6.18% 2017.5
9 Portugal 14 5.09% 2017.5
10 Russia 12 4.36% 2017.6
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A # A% (Univ Nova Lisboa ) . R Z k£ X
# (Berlin Sch Econ & Law ) %% ( L%k 1.24) .

1.2.2 HBMEIRNAIETEE

MERETAEERMITENE ARG LR, A1
Trag 2R R BRENREE BOR G, e
e ABFES, ERTENTURL —EHH S E
HGERBEBRIIEER, HEEESH0 0 ERLAE,
MR LR, NBENT RHEAET LT+
KEFEH, FINBHEFEFHF RN, AR
Whl, EXEGEERE, BN ERFATL
By R R A AT R E B FRA, ©F URFEAN
BB KT, T 0 EE LS A # AT
W ERE L, AORHR A LR IR S AT #E —
LT Ra

(1) PLBME EREE

HLBALE W EE— 5 & Bt amnl, oRE
GARA AT EAr. BRI EERS, £E
AU AR RERVBEFIMEEF] . WH
FTENEZATAHEE Y HA (HOG) . LA
77 B (HOF) . X FmEMN (SVM) | &4 %
& EXBFFEEATHOIEEME, XANTEE
JREE, LA DASERAR A At B, A,
e TIN5 i 77 A oy A 7 AR R W R LY M T3

BB ER TR ERR, Alilarz, RE
FE, RAFTEXNTRENR, FRIELNEERE
Ko BN —FsmEm ik, REFIEARK
WAER e AR I, & H A&7
WHEFIFRFHEREE, Al RS RN
# (SSD) . #k HArM & (YOLO) . & AR 4
ZM% (CNN) ., AP CNN ZREFHEENE
KLk, BFELSELERE. BREAMEET. iz
URAEEE, HRMENENEI, FATLEN
R EHAARN R ERARANRA, XTERHBEHN
%, B AR FHZRFHIT K E K, Bl RNN, Fast
R-CNN, Mask R-CNN %,

(2) ETHNEAR WL L LEHE

#RTVEFRETLZ —, RIFHERLL2EHR
ARG A AL, oM T TN
ot le, Kot RIM TR AL aAT
HHA LIRS, HRE R AEEARZ— K
R

I B0 R A, A iR ae R A B 1R R A
o AR A R A R E AR R R A BRI R, FE
MERH#ATHE, RICFE, ARHNAREFIE
EAAFAEHAT AR, WEREEAREERGIE X
BALEGEITRE, MR THRBRAR, COhEE
CEES, EMUEIAS ERmEnEsE, 1%

F1.24 ‘T 4.0 FROETREERRE" TREARANETIES B OieXEE~ LY

FsS HAg HES IS E BB ie Ll 5S|4
1 Univ Johannesburg 6 10.34% 2017.8
2 Univ Nova Lisboa 6 10.34% 2017.7
3 Berlin Sch Econ & Law 6 10.34% 2017.3
4 Univ Fed Santa Catarina 6 10.34% 2017.8
5 Norwegian Univ Sci & Technol 6 10.34% 2017.2
6 Worcester Polytech Inst 5 8.62% 2018.0
7 Seoul Natl Univ 5 8.62% 2017.6
8 Friedrich Alexander Univ Erlangen Nurnberg 5 8.62% 2018.2
9 Old Dominion Univ 5 8.62% 2018.0
10 Kyonggi Univ 4 6.90% 2017.5
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FLRENMNAERE, RN g ENER PR
RIARFNMNEZNEE, KBTEHEFLEN
REA K,

(3) EFHLBAR &£ 7= 47

AFEH N EEBAEET Y HANEF. W
B, dEERFEFEAN RN UERT, ARXREE
EFTHI E: ORE WK THERE, 2E
iz, QW EZ/TEAE Y T A& W E R R EN
B, UHTHBRWERE, RFRKANZERE, &
F= oA B B M T S W AR AT
Fhx BBEHMAN LA EE, Bl TR F
Fram %, MEBRGBRAEI RN LR, A
JAALE AN B A X B B Fn R FEAT £ 7 ) B
F R TR,

(4) FT AL B & A0

BN B A A A A A A B T
AR (FP. FE. Shlass . Hh, M%),
DURBREH AN (BB, BE. KEE), AHT
BBV, HoBRARNEGFREIIE, &
BRI TR RS RN EEFR, ETH
B SERN EEF X EGLERLAR, WK
R, HETE. BREGE. REEUARFELS
k, ARMGEFEEF TREIHL, B, T
DARCH B 2 S mh ki, (22 B AR R0 B Am
WM BAERE R T L EZRE L, HREFEEAEN
KA ES. AR, oM EHE 4L
AL B ke [ A AR V& — AT A T 3 o 3
HArdtBAEZ, BREFMTLELAN . #
WHEREENGFENEZERNA; M THFET,
T LR IR T A B Wk G HAT 2T . BN
Ao 0 o 2 K AR T — AR

(5) REFMRA KRS

BT, DAL AN —F I TEHE B s
WFR, BN ATEAZNT, flinis
W, EFEARN. BHEANE, EREEELR
W, K AR — S R R R AL

% —, REFIEEFEZRBAENBEIN 4%
MR, (B H AR E s 2 A LA TR R B 28R &
HKWAWER TIBERTNER . &=, Bail#E
MHWHRRRTE-—RFEZNTHEIGF, Al
ARTRELLEE, BERNAZEFERNS
MESFNIE, F=, HLBENTIE T Z2EN
AEETHERR, MARIA-—MEXRERS
WY RIEM., MER IO EXZE S EZ, LEN
WHEEE KA R, REHEEM RN N1
BN AENEN —MFRERNATMNERE,
PLKE SCARHL TG iR A8 R R 0 % 403 0 T BT i3
R, bt AR R ARFL B, F5
AR AR B T B o R AR T R
Ande i g iR R AR — MRS,

MERABROEXBERE, ROBXHEH
LAM3WERGHNAFE, £H., BAAMT (L
®125) . BHA#IIAAHELM3IWER /KX
ARl EFE, k2 E (LX125) . A%
N XEHEAEREE (LE123) kF, &
BAEMEBRA K ENEENLE, £EHEEZH,
FEERRMNEZEEAEEXRR, BB XHE
He4wr 3 Wl 25 K . 4 R4 K ¥ (Huazhong
Univ Sci & Technol ) . & 1& tb & Kk % ( Columbia
Univ) . & # # T Kk % (Hong Kong Polytech
Univ) (% 12.6) o A6 TP WAL B &
&R (LE124) kEF, TRAEMRENE
WAL, ERFFHIT AP0 KERE,

WA AR 5 3R 50 04 e T 78 32 4Tk 51 A0 38 S8
EHLAWIWER /X0 . ¥E. 28, &
B (L&Z127) . BIZORXHEHL NI N
HLAg 2 5 K. 4% B K # (Huazhong Univ Sci
& Technol ) . ## ¥ T K= (Hong Kong Polytech
Univ) . B A% (Tongji Univ) (L% 1.2.8) .

1.2.3 EigEREHIE
“# #” (Resilience) — 73 # J& T 4 T &
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#1.25 ‘DRI EE" TRMARE

PO EEF~HER /X

Fs Ex/ X DB 1e3ZLEfl CEIETON WEBURELG]  RIEHE IR
1 China 7 41.18% 172 40.57% 24.57

2 USA 6 35.29% 169 39.86% 28.17

3 Australia 2 11.76% 49 11.56% 24.50

4 Canada 2 11.76% 38 8.96% 19.00

5 Poland 1 5.88% 26 6.13% 26.00

6 Germany 1 5.88% 19 4.48% 19.00

7 South Korea 1 5.88% 19 4.48% 19.00

#1.2.6 “DRMERHOETEER" TRHARNG

R4 E = T I

LA #WEIUR WEIUREEE] RIS ISR

FsS A3 IS
1 Huazhong Univ Sci & Technol 3
2 Columbia Univ 2
3 Hong Kong Polytech Univ 2
4 Univ Nottingham Ningbo 1
5 Univ Michigan 1
6 Curtin Univ 1
7 Hubei Engn Res Ctr Virtual Safe & 1

Automated Const
8 Tongji Univ 1
9 AGH Univ Sci & Technol 1
10 Queensland Univ Technol 1

17.65% 75 17.69% 25.00
11.76% 87 20.52% 43.50
11.76% 48 11.32% 24.00
5.88% 30 7.08% 30.00
5.88% 28 6.60% 28.00
5.88% 27 6.37% 27.00
5.88% 27 6.37% 27.00
5.88% 26 6.13% 26.00
5.88% 26 6.13% 26.00
5.88% 22 5.19% 22.00

E1.2.3

frnbke

. s
Priodgarad
(TETA 0

. [

il .

" Sl Keovem

EZx / KB S1ERE

‘MBI TER TREARAGER

“Resilio” , REE “EAFFLHRAS" o mEAE
A% X Holling % H A H BB A T RALES
¥, AN XAESRARWRASFE. HE, WHEE
BHN AT AR FRAE, B TRIE. 259
Mg ki R R MMEEIR, kR R
AR ARG R G e — R A ARk H
hERAEE RN EER A, T ERRERSR
B RWMT AR TR Tk, RMAT A, AL
1M B B 0 R G S ILHT R T AL B K

T = Fd A B R SL B AR G R
TEAMRE A, #8584 Al %ok R L9 5T
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Lirird Maciagan
Lk M
iy FlrSingham Mingta . Cartin Lindy

= .

I'b'qﬂu'g"'.ﬁwuﬂr. W bt Cngn Flea G vierkesd Sade & Acdoemoted’ Goned

@
l'-:-n-.-'l'-l:-nl..n-.

. .nZH iy Si & Tkl

Hhgirandag I bady 500 & TaaDtra Chussermliargd Uinne Techned

E1.2.4 “NINERN0ELEER" TRRARMGEENMENEIEMNLE

F1.2.7 “NBRNERDOETEE" TRARANEFES R OEXNEEFHESR / #K

FS Ezx/ X I35 e S E B35 e S el F1YhES|F
1 China 128 36.26% 2018.1
2 USA 80 22.66% 2017.9
3 South Korea 32 9.07% 2017.9
4 UK 29 8.22% 2018.0
5 Australia 26 7.37% 2018.1
6 Canada 16 4.53% 2017.8
7 Spain 15 4.25% 2018.1
8 Germany 10 2.83% 2017.6
9 Italy 7 1.98% 2017.9
10 Turkey 5 1.42% 2017.8

%=1.2.8 “NBRNHEERNOETEER" TREMATANAPHES RO XNEE~ TG

FsS g &5 1#E 3 &5 [#Cie S R k=S
1 Huazhong Univ Sci & Technol 21 16.28% 2018.2
2 Hong Kong Polytech Univ 19 14.73% 2018.2
3 Tongji Univ 17 13.18% 2018.1
4 Curtin Univ 15 11.63% 2018.1
5 Harbin Inst Technol 11 8.53% 2018.4
6 Columbia Univ 9 6.98% 2017.0
7 Dalian Univ Technol 8 6.20% 2017.9
8 Zhejiang Univ 8 6.20% 2017.4
9 Cent S Univ 8 6.20% 2018.3
10 Yonsei Univ 7 5.43% 2017.7
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RWERKRE#T

(1) Hahik ik 2 59T R

RABH WAL FEL, B2 57 8%
RAEYMHEH, XA W ERFLEHZET RS
EREERTNERI L URELREERT
WA E e A TR 8y, FH2H, RAERE
17, TheEAeAR N 100%; FHER £, THEAE—
Nk BEFE S E AR, H |4 AT B B K
i, EHZE, RARTRABIFEHAZSB A,
WEREW A AT TENT, ETHATEH
ZA100%, HT LR R &S MEZ bk b
%, FHARHT &M AT UL RAR BB # M
k. ARBAHAANEITENARAREESL
H: BHSKENEMEERENEITME, FRR
ORI A R R AR, AR A
M E AR e, HARE R AT A
5 MR RGN E

(2) Hahikm R AR AFR

EX . IPERB R R AN EEZE R —
RHTHR ARG ZANAME, KT RA LML
RGN, 5 E RO ER AR
BHHT —RFEEBRIR T\ R, bt
REKEFREE, FEREREBRM KK E
RAHARN T, R#FABRAZEWAESELE
Z, HENUEERS XL, RAGSY, F54H
HRMAABRENE S, ENXRKES, XTI#
ALY MRAFE, B REAE. AER
GEM, BRENAZAE, EMEARNERLT,
MR A E AT UNEE N AL W B SR AAHE
A, AR R A MERANARAE EECHE:
ERRmAANARTERA, ET2EGHHN
ki R A MERFA, SN BRI ER AR
W ROR ML R, M IR B e A % R S KR R
BRFRA, FREFFHED AR ENES LA
W R R R

(3) RRIRG R KR RHY

FEERHFEELS R T — 27 B8 % R
SRR E, iR T R Al ik
M. MENXHKEREERAASETES; EEX
WS H AR (NIST) T 2016 £ K4 7w
MK T, 7B Colorado State University Ak,
AT ETREHBATHERR FRF (E
E10 ety ), £ EakiE RATERH
REAXNMELE;, £ENLEEF (FEMA) JF
# 7 HAZUS 5 FEMA P58 # fF, LL4#7 % B F
W H AR R AR A R G 3B R E R
K, Z2FHLURKEE, FRAFAFTHEER
Ea kAR R EART BN IR A
LAk K K E By MR A48 A B FPT K Bh Y
SYNER-G T H A %5 7 L al % H 2 40 B 3T 0 K &
WSS M, RARGFARXFOALT EaX
ALK EREARENURARKN R, T E
EXORBFLELZRLT 2015 FRAEFHKA
b RAFEHEH K KNI B 5K F 314
2017 FRATRNATE: ZeyHEHELHXHE
WIEb k5 R 5%, 2018 FAEBREATT
%204 HAOE IR, Wik T HUE FMEIR T Bk e X
SERTE SR AL E R, HoP A R AW MR T
WHER, FEYWHARIAR, RRHEELS £
Bt SRE(RARFRAGERMHSZKE)
BMAEERTHHIMITHEREA. RAZHURRA
SHEz Ml RBREEESRIE, AAERLT K
RAMA TR RMAESE,

“HEME MR R " TRFE G
WXBEHLWIWER/HEL2H hEE., #EH.
FE(NX129), BARIMAH AW 3 HE
FIHEH L, Ues, £E (Lk129),
MW E R/ R AEREE(LE1.2.5)
*F, EHAWMIONER /XY, £E., FE.
HE, RAATAFHEZNEERS,
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B_5 ViR : TS
— Govece ot X E H A AT 3 LA 2 B O B A
o 4 K % (Univ Manchester ) . % /K & K % (Univ
\ . Melbourne ) . % # % T Kk % (City Univ Hong
2 - Kong) (L% 1.2.10) , AAZ &6 X WAL &
. EALE (LE1.26) k&, EHOBTEER
BEHAA 10 E, BaAHELE ERAX
@ ¥ BRAEIRIAERARFAAEZE Y4
. (EEP
@.. FAER 1211 T W, B 83 i X
B, @ HEHLE |, ATFARAM. ARRER 1212
125 “BOERGIE TERRaTEERs 0 o 0 TIURIREIE LR A
X ERI SRR HHEKF,
*1.29 “HigiERsHM" TEMARINEFROICXNEE~EERSMX
Fs ExR / X B SE IB3ZLE A WS IR #5 [BR LA RIS ISR
1 USA 11 39.29% 282 40.81% 25.64
2 China 9 32.14% 230 33.29% 25.56
3 UK 8 28.57% 229 33.14% 28.63
4 Australia 6 21.43% 167 24.17% 27.83
5 Greece 3 10.71% 68 9.84% 22.67
6 Switzerland 2 7.14% 52 7.53% 26.00
7 Germany 2 7.14% 42 6.08% 21.00
8 Denmark 1 3.57% 38 5.50% 38.00
9 Israel 1 3.57% 38 5.50% 38.00
10 Norway 1 3.57% 28 4.05% 28.00
F1.210 “EmMiGHERSIN" TEMARIEPZOICXNEE= M
Fs O] AN & QR 4 4 ]| WEIBR  WESISRELE REISHE ISR
1 Univ Manchester 4 14.29% 121 17.51% 30.25
2 Univ Melbourne 3 10.71% 86 12.45% 28.67
3 City Univ Hong Kong 3 10.71% 59 8.54% 19.67
4 Lehigh Univ 2 7.14% 64 9.26% 32.00
5 Newcastle Univ 2 7.14% 57 8.25% 28.50
6 Natl Tech Univ Athens 2 7.14% 53 7.67% 26.50
7 Huazhong Univ Sci & Technol 2 7.14% 27 3.91% 13.50
8 Univ Michigan 1 3.57% 69 9.99% 69.00
9 Univ Bath 1 3.57% 44 6.37% 44.00
10 Xi’an Jiaotong Univ 1 3.57% 44 6.37% 44.00
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’Hlﬂlu‘.m.ﬂm

Ty Lindy lioing K .
-4 W. HulEhng Uivw S5 & Techadl

——— .'l.h-\.-l-.lu-p--
Vs b oco v |

by Wanitariier

‘ .'.Ir\.-rl.r.h
I Hian Jepciorsg Llmiv

1.2.6 “EiRERSIE" TEARIIEEENEENEIENLE

#1.211 “BERERFINM" TREARINEPES RO XEE~HERSMX
Fs Ex /X MBS OIENE  FEs e XLl 2 k=S
1 China 191 31.41% 2018.4
2 USA 166 27.30% 2018.3
3 UK 49 8.06% 2018.5
4 Australia 43 7.07% 2018.3
5 Italy 41 6.74% 2018.3
6 Germany 26 4.28% 2018.2
7 Iran 23 3.78% 2018.3
8 France 20 3.29% 2018.2
9 Spain 18 2.96% 2018.5
10 South Korea 16 2.63% 2018.3
x1.2.12 ‘BRGNS TEARINGFES OIS XNEE~ TG
Fs g MBS E MBS iesZLL ) 5515

1 Shanghai Jiao Tong Univ 22 17.60% 2018.2
2 Tsinghua Univ 14 11.20% 2018.4
3 RMIT Univ 12 9.60% 2018.3
4 Swinburne Univ Technol 12 9.60% 2018.0
5 Hong Kong Polytech Univ 10 8.00% 2018.2
6 Univ Hong Kong 10 8.00% 2018.6
7 Huazhong Univ Sci & Technol 10 8.00% 2018.0
8 City Univ Hong Kong 9 7.20% 2018.1
9 Univ Calif Berkeley 9 7.20% 2018.6
10 Lehigh Univ 9 7.20% 2018.0
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2 IBRFERME
2.1 Top10 IREAXBIEREESH

EIREEGFE Y, 2R ITRTFLMGEST
LT 10 AN, 25 2 T i T A2 44 32 B9 " AL L3
AL EBHIRZANTERARS FE, BHIEY
BB RNBE AT L. BB, NGiTHS &8 E
AA. EHERERBEZRA. BRETHRES
BATZUHENEREETRE5HR, £TTF
W ENEETEMER, BREEHENRET
BEA, EBOEAF L 2.1.1 5% 212 Fir,

#*2.1.1 TEEEJE Top 10 TRAKENS

ZI0ONTRFRAEEFELETHMK, 20 EF,
B, BTERSFR, AP E R ITREEN T
AR, B ITRZAWHELARAG T, BMT
2 IR P AR TT RN E AR AR, B X
it g3t B K RAY URRREY AT

(1) wm T8 & E ey o] AR

B AR Z T U AL E G BOR A A, &
i R T AR R o Y, DR AT
%, BRFESEE. FRWEAT &, B, TR
EARETH T WO AR, TUREATT

Bze, #HEFE, AIREFFE. MEREF

Fs TEFENE NFE 5B S 15 WY RNFFE
1 T 1 AR Y AL LR 14 80 5.71 2014.9
2 HHIELANTAERAR S % 16 59 3.69 2015.3
3 ] TR BB B R BORTIT A 17 55 3.24 2015.5
4 BEYR 26 118 4.54 2014.9
5 ARG S &I A5 22 164 7.45 2014.2
6 EWMERSRR*EZARR 11 36 3.27 2015.6
7 BHRETEEEE 23 174 7.57 2014.7
8 AT ENEREE T EEBAR 31 189 6.10 2014.8
9 ETHFRLAENEET EEA 6 46 7.67 2015.2
10 T [ R B TR A 26 98 3.77 2014.9

*2.1.2 IEEEGY Top 10 ITRFRMBROENEEATE

Fs TIREFERNG 20134 20145 20158 20164%F 20174F 20184
1 T 1 DA I Y AL LR 0 6 4 4 0 0
2 e LALLM ER AL & 5 0 0 8 3 0
3 T TR I A Bk BRI 0 3 5 6 3 0
4 2 & W 2 8 8 8 0 0
5 RIETF L &R A% 6 10 1 5 0 0
6 EWMERERRIZRA 1 1 3 3 2 1
7 BHRETEREE 2 7 11 1 2 0
8 ETZUHEWEREET EH5RA 5 8 9 7 2 0
9 HETFAFRRANEE T EARA 0 1 3 2 0 0
10 T 1] 4 o 3 i B TR A 2 8 8 8 0 0
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NEATERBANAKE, FHTA MK AR
5 B R R A FEFART R E, FHOAKE XA
EaMWEREA, BR, EXRIREENAT,
ITRHEELAZER HEEALELHEFE,
BT 7 R T AR R AT T2 Wk
Bo FIATAAMBEAREIREENAN—MREM
FETERMEF A, HFTHTEMEEF . 5G,
WEHFNEATERBEAGEEER. Eah. 28
B It EAQATEE T ASIE, UXFEE
BT G R BRI, Ei, RRpAEAAE
AR HET & BIUAENMATEREARLE 6,
FEETRMRRE B, AR YA 0
BT G5 ANKEHARAFy R E T
T, WERKRTAROARRELS,

(2) B IRZLENTERKE F &

IEBRAEEIR, VIR, FLIH, X
WIR, FEIES, MIBLANRELTRE
By EE AR Fufk i, BoAT, TAEZ A FAKRAK™
B, WIEFEETRTLELALEELNEE
KiE, A WMARATIELL2 KT, FAIEL S
THEPZLE ., e hREEL. AHKEL K
BEFR#AT, REXEXEHRE LT T %42=F
HWEE, BETZXL2EEKF, ELL2RPHAT
B, B RBARMBIE AN RE LN
TRRZAFAFRERTHOEL T m, Eahix
W, #HRE. =&, T4, LB . KHHE
ERANIRLLAEET L. ARG RE EALW
Ao AW, ATAREBEIEZAHM, —F @
BEERNG ARG MENZHY, 7 —TFHE
ERIERLEERLNBERERES, B, £k
BEZAEERFETRANBESHELRAR, #
BEAeMEN LMY, XFETRKEAN
TREERBRHEA, UXHEEZ T ZLEENK
BARK, NTREREARNTIRLZAEET %,

(3) W TAEEENYERNIEAT L

4 8 W (Internet of Things ) & K Z# T — &

H

Pl BERR S, MEATHHERKRTZH, ¥
—VIHX &G R FEELR, #1766 R KA
WfE, UWERFHRAH, 246, Rig, BEfmegE
W — M BB AR, WA AEE Gk, F
Kb, EWMELEE, WEOBENRFHR 2
EH. BAIEEE NI WA FENL THE S
SHAFERIREZGATMNESR, BAEHE
MEELWERBMEENARSHE, NITREYHK
W RZEM%E . 2T EPC global #rvf . Tz
B (USN) #nZt-F M2M 48t W = # £ 7 28 4 7
ACEB A, HXERAMRETE: il
BA. BAELLERHEA. &6 AR ANk
BTAR. RATFRNBZOESAHE: SMERHSR.
WM. iR, BEIMMBERE,

WrHITREENYHKHAEARAT R EEBET T
BiELWKREY A fnfs B8 % A, #iL RFID 45
AL EREE. 4G, IMEESREEEAR, ¥
TG TGO E . BEMAREEXREF L
AERAAEG, EUMEEMAZNEREL .,
BERE., BRRABERE., BRNAATEYBRA
WRE BEEEWEELRN, M4 TIBEIARE
fr, TRASEE . WX R, #IHRE
HEAHASKEBRETBHARAFER . HEHBEAK
FRUGFTEHRE: EERBBEELZIAR. =4
WG MR, WEWE BIM £ A, &
THEE W KBS EA, WEHENE 5G B3R
FHRA%,

(4) HEHR

EEEMRTE, CELATNEEREKN NP RE
MGG e 5 mf, SN REDHELE
B S E  E A, B nREe EAEE
Wy BB, I R R b UK B W E Y R
B, RS LEPERERE, LHD
WA AR A, FEL S K, TN
BER MR S AR, Kbk B B A b Bk d W
BRGHRBEXR, LEHERBMERRATFMK

=4
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MER, WRFHEREFEFLHKN, HFEFHE
A PR R, B E RN 5G B b RENE
WRAVWEEFES T £, MEFRBENT R,
B . A0 R 5k A B A 2 AL R 28 9 K HLARE B
A, SHRMExmBFEALFNEREERMBK,
AT 548 X e B AR B AN E R LRI R AR
LR VEETHER T LIEA (BFELA
B, TAF) BRRIAXRIATHH. BE. RER
IRk ERAE, Wikt BERAFEHE A XL
R A E BT E. KETIANZE KM
RRBPCFERTARDAALT, HREW RS
WA AR E P B REF T, HRRAN LA
B 5 B K 3 B R A L AR R R R R R K
B, EFERTM., WLt BWAR ., EFEE,
A EEE. ARHEE T TR E — R 7 HEL
AT %

(5) A&iFfh 5 &3 2 4

RV 5 % 38 R 4% 38 A L & 2 KR E 7
&, ARG EMBIEHATEE. oM. R FiT
R, #TEARNCEFNEEELRA, HE
E s BEREET HEER. WG
AMTAL A S f M e & — EH AR, KRRt
BREM L&k ERRmRs s, HER
5B, XHERSE. NARFREEMRA P E, &
FEAFTR R KA LG0T
HRBRFDRAFTHEFERETE, FHATEMNL
| ¥R E A, B R IR A 5k o e v AT
ANTAIE, TFERR R EBTEFX 2 RNEFR, &
ER R RS K AR - i s P RS R
#Ho HAEMT A, A, Ko, YLBEREEE.
EFRELIE. WL FZEFEAE ZHEA,

EIREHEYE, HELTEAZS AL G
WS EE -—ARFARNELR, FAHXTEARL
A e AN TFEEEE, FRAPEEEIAT K
W B AE B 20t B 20 R & M AR B 15 B 48 Bl AT
o & TN (B4R EMERME. K

e AN S ), X% A R FE AT 52 B R S Fn TR AR
FOef Wy AT N & An gz 4, B T £ 9% 0 € & 24T
FEAYE: KRG E R (FMEA) | £
5 % {E 8 (HAZOP) . FE# M R b 447 3%
(FTA) . B3t X [a] AHP f1 % F & AU E 48 1 47
BE, RKRWARIFESEERAAKELTIREY
BR., zME&EFE. TRAKE. KERES. %
BHRT &, BEERELSE, mERNL. B F
o Fn % ALK R o

(6) EWMERSRRLEZ RS

EHERERRAZRARBSSFHEETN
FHRAIEMHENE, ZAE LG TR WA R
o, UKRERFT N EmY Mo, ZAEHLEZE
W—HREMNA TR, EWERERELEZALRE
BT —HFHEAFTR, ELEFEELTEY W
AMIEEFRENIANE, BERHE T B EAS %,
& R RS LT AT R R E, IR P
HARAK, BN —HFWERRLEZEL, EHEEL
ERBEEZREWAREFKEEHENRAEREN
B, R AENHHTHXEBFRLFAHREH.
ZRABRARAEDABHE - N EFE T —NE KL ET,
CNZ AW E TR EHEE, EZETELFE A
LT R A — N EE S, KR TERE
—ANEHIAES, BT E R YE — B AN P AT
o FHIAFEMERSRBELZRAKES ) Z A
WXBHAZEZTAFERLIEFHEHLTMAA
Hik, MR FRET AU B EHAT,
HEWEREMA P EATAER, BRERELE
R4t R A, BRENERELE RIELTEAM
ik R AR ENEWMEZ IR, T MR
RABATRA, EATURTGHAFHEE, HTUER
HEF WK TR AT EFTATIRE,

(7) BHEST i REHE

MEZ=ZATLAEEREIR, ETREEERS
BE NN I E R UERA TSN E TR, AT
WETHBEEE RS MERABN Y ik EE
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FRUERLRMREERGT2E0AE. 20
Bfay il THRERLE, EARINMEME
K EXFESFTE, METRNERNL
B, ENREEERSIFRARTELAT @MW
R, AFZHE, 3k, 7RXORE, KH
MERETUALELMME R UEARRKAT
FRAE B UL IE IR AR AT B oy i AR R R T W B AT,
Eﬁ%%kﬁ%?ﬁﬁﬁtﬁﬁi AR E F

HET, BEXFEEFIMINEFT, AITERE
E¥%%. BRREIE, EFRG., REXE

%@ﬁﬁ%?%%ﬁ% WEFENE R AT
( Online-to-Offline, 020 ) W & f¢ [E 97 & & & 72
BAET LERSREN AR, FEAMEEE
NEREELLTWEMBE, A LS54 THZH
WL A, sk Z ARAE MR 4 2§69 52 51 0L R Bt IR
%%%&ﬁﬁ%%%ﬁ %ﬁ%%ﬁﬁﬁ%xﬁ

%%ﬂGﬁﬁm% HERRERE. BED
7. i%%%ﬁbEYE%MA ¥t — ¥
AR IR T G R R IR R R

(8) ETZUHHENERETE T H5HA

ifﬁ — Pl 1E W 4 G — 4 R A0 R &
A mAEEREA (ICT) FEKR, ZIAAE
WENERAEF X, BEX M7 A EZWREH
RGBT AR F RS A P it B A H ik
%, BWMBERFEME. EN . oE. #F=
&, Eh®., S5 T, EXFURETE TR
HrE AR, ot EEAENE. T EE.
BREN. U ERAEENLEER, BEFAW
¥k, zitEM 5 AT HERS, Bl “ABC” #

“ANIE#+ABE+=iHE” #EX, FHE£AT
Wty AR R 2,

MHEMBE., RELHARESZZHHEDS
REEENERS G, T BWEEERANZ LA
ZIHEWXE, AT IHENBEEERK, =%
.35 GFS #A( U #1454 32 ) \MapReduce % A( %
BIHATIEE ) | BigTable A (BAEFH L4 ) |

Dynamo & A ( H#EHF#EF &) ,
TR, REFRRRELREERG RS, & RHEw
B B AR % (TaaS) . R4 (SaaS) | F &
BI AR %~ (PaaS ) , H ¥ PaaS ¥ 2 = i+ & th £ B #7.
EHBEEREETT, ITHEEARAN A A
FiEGEER A, i E AR AT E e R A
AT, BEAABBEEREE, LAEEFHEK
. BMEFRRNARES, FRUNMITHEFIR, &
R P A 2 LR AR 7 . ARG fu B BE O LR AR R AR
BERSo

(9) ET7FHILAMWEIEF FMmB A

AFERRAEETE R EH AT E A7
BRENESE R EE, BB ARG ERRI., &
HERB LI HATE I, B 5 X%, (F
WM. =3 ) WEERE, TUZAFEREN A
RN S EE, REEWNERERS £EFRE
BE, BAl, IFREEANERERE, FEHES
H(FR . BRE. KR . BEHF), XEFRFE (M
B, F%.EFTE), BHTH)ZAE, TER
REELABRNWEFEFFRRAHLTHE, #
WA fe kB F B, T F B A H EHITE
TREWMNAEIE, BFEDEAIIEHE,
A BFEN T RNLE, BEFEHE T %, —
B AR B B A R 1R A
RER, BEAZNEHRGE T &, FANEAR
SERTE, - HEBASREE LERT. AT
HIAWMEMARABE RN FMEI, HETFR
BAEMRMBEN T, HRTFREEGEREL
. PRBREBEZFENLAER, By FRLE
5REBEEWERARE, RBEET T FBI&EAMA.
B TR T EEA, RESHE. FERM
Sk, HEARALRERRIL. BREAREE
AP EAHEAE L,

(10) W EiFENTEIERLA

MAEEMILEA. FREEE. FARGH.
REWERAEFWT Z A, UKBEKF /5K

1t 7wt F K
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& ViR TRER

AHHE. AZER., =HE. 3DITHEH AN
HRE, HEFREAER S BB NET, &H %
RETH -RELBGRALG AHFERAGEE
b, B EIAL M. W EERANAE A
G, iR A T 3 R AR AT B fE A AL
B, fhHl b EET IV ARESNS SR E
o = E Rk it . BERRS A,
UEBRTEHRABEG IR LWRERE T L
ERTHELRHXE (BEE. aRE) aEx
HOMEEZEMN) WEEHERS. THEH#
HlENRE T RAR G AEMBIE RFETIET > &
Bit, SREERFERSFORECE A, &
BRI LA BT A BR8P 5 R Ay
HHERFABBEWXE, ArEh; B ELE
kORI LEREITRERIEER 5%, &
FToEm, B FUARERAONIESHMMAHK
A BEBM . BEMPMEHTEFTE BEZEA;
EFAFRESH AR, mRREASEMLE
WAABENREDWHA; ETH-—KRELHKAK
(Fpl R XSt ) Wt R ENRRA; K&
mRAREFETABENSTRAEE ., B
WO Ak EMB EERARSE, BEAK, WHE
HeHl N R EIREAE S INRE B AT A HIE
HAMES, RITFI T EER N B ERET
BEAWEETH,

2.2 Top3 IEALHIAESFEE

221 HEIFBEEMATRULER

“HALAL” IR F ¥ U “Visualization” , A
Xz “BATE., FaREmimgEn—LR
V. 3R N LAF B W s K AR &ony B A
% . 1986 £, B #F & AL (Visualization
in Scientific Computing ) # 8 & ## H, T
RWF| g — L E R ENE A, THAEA
R—NRXZEH, BETREFRTR, witEN

BEE ., RN, ANMKREERAR, THMAK
AERATHEF AT DAL RN T, EHH
AT, B BREEFSAE, REFIEAL
FRBOAMNXRE, R#ATIAUEANKE, EF
AR AETRERFHF RS BA & H X F
ARFARME, ABANERATIREENL—NE
i AR A,

EERIEEENAY, TEKFELE SR
M. BREEAEGEBRAFAE, BULTELSK
ETMAREANEERSTTREE, 4T
BAAETAZEIE N — D RERTZ T30 RN
o NEMMERE, BHITREEETHMEAE
THEE: WENAR, RIS ENRE, 2R
1z BA£ A ( Building Information Model, BIM ) | ¥
1z B. %4 ( Geographic Information System, GIS ) .
B A A A

(1) T EHAL R

THPMAE 2 — AN F AR, ZEM
Fn R R F HAER AR K S EREFRERE
RERBEIANIZ#ASG. NIRAEXE, HE
WAL EE KR T 8350 %A R R G DT K
T4, BANBNR % 8 s RN f3E #E F A+
FEATIAEE, flaw, wIAFIALLLLT
HRANE, BHFEEZHER, EHFREFEA, T
BmRAR. AFRETHWIETR, HTHHE. B
BE¥NFATEHBR ARG ERER. 5. EF
AT AL B P B, EARALEALE Ay
METFTIREHE,

(2) #EAE (AR) FEMIE (VR)

AR R I B ROR, AW 1R B R B
SR, HSEW IR AR S e S B T
Bl— N EmEHSE, VRE-MITENEKRNAL
Mg AN - BALEFHEREIIIENEN, BE
BT AP RN LR RITEA . B
B, KT AR A0 VR 78 5L I TA2 & 32 o oy Jr i 4G
T, XTEEHTEEZREATHFERS
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P, #lam, VR 5 AR L FE, Tk LA
BEREHRE, Z2HX AN RHETHE, BREFI .
SGEALIERHEAL VRFARLE S, AL LI
By LB R E G AT

(3) #5015 &4 (BIM)

BAGREAR -—MUFNH=Z4BAYELHE
A, G4 TEAPARIE, BT, BEENNEH
FE, EBIMEAHITE thE EFZmTHMEEE,
TUREHFUBEARLAZACENER, BA
BIM ¢ 24 2 57 Ik JHL Ak X 8 28 28 40 b FE AR R
o, R, YTty BIM B HEF KRR, iTE
ATR, ERAENA2Fo AN TEEHE, X
RARFEE B R IEMAAARN A,

(4) HEERE A% (GIS)

GIS Bt &N %, WIEF, NEF. HEF
ELFEMRTXHEA, B ERHLE -0 E N, B
R, LHRIBEEFTHRNEREAEERMELR
B, WAENHESCRRATRT Fovdhik.

(5) ATAMEA

B o] AL AL A R 48 LR B D HE i 7 1 LR 2 ]
WX ZER, ZHNZETH S fod sy T, *
TilEE IR AHAE, WMAEH RS X 8
WHATTRA, BEFEBRROELEL, BT
MEASH N ERINK RHFATT A, T8 AHE
EEEARESAEN, B, Wtz RE
WREHTTAN, WERRFEELHRAX
TN A

MEERLFNBERE, THABEHLT =

WER/ K25 K. FEMEE (L&221) .
FHBEINBEHAL M WER /X R & £E.
HE., PE (Lk221)  AEAFHER/ MK
WAEMEHE (LHE221) XF, &&EHMEKEK
HEBNEEN L, LR EEH 40 = LA 25
K BREFARAE (SGCC) . HIixw AL#
A (IBMC) (L 2.2.2) , MEF| 7 HHLAH 8
AEMEHE (LA 222) k&, ZERAMWKEKN
KR A ER %, T AT E M (Jiangxi Jiujiang
Power Supply Co ) 5 & Z & A [k~ 5 ( State Grid
Corporation of China ) H 3L 7 &1, & E &t & A
A IR 2 3 ( China Design Group Co., Ltd.) 5 T 7
=i A K|t B (Jiangsu Transportation Planning &

Design ) H & 1E%

222 HREIBREMNMERARSHFE

TN ARNRER Bt M R a2,
NEEAS AT RN, ElhitEd, 24
FfR—-—EfmE TR AE. 2N ETEER
WIRZAEFRWHARIFR, HRLLZARERE
BOR E R A RS A fn e AR EWHA, K
Y TREEZRBELLTLEREL, UWARBRKE
AERK AW ESRE A ERA L, R, KF
kMETRAENEAMEALRENRS, TEZL
SEALERY, UBEXIRNE, LS5 ENEE
W T AE A A FH Bk 3000 2, FHILT
A B3R 3600 A, HEMEKE FABH, XA K
TEAWEFHK, WFRTEANELH K, &

*22.1 ‘ERIESEENTREEAR" ITERFRIGFZOEFNNEE~HESR / #X
Fs ExR /#X RHAE RNIFELLH) W55 ek 4] B SEEES
1 China 6 42.86% 34 42.50% 5.67
2 USA 5 35.71% 34 42.50% 6.80
3 South Korea 1 7.14% 6 7.50% 6.00
4 Denmark 1 7.14% 4 5.00% 4.00
5 Japan 1 7.14% 2 2.50% 2.00
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*222 "HEIRSETMARAR” TRAREPROERNNEZEHIE

FS s AFE RFFELH WEIE HWEIEEL 951
1 State Grid Corporation of China 3 21.43% 18 22.50% 6.0
2 International Business Machines Machines Corporation 2 14.29% 11 13.75% 5.5
3 Boeing Co. (THE) 1 7.14% 13 16.25% 13.0
4 Jiangxi Jiujiang Power Supply Co. 1 7.14% 9 11.25% 9.0
5 China Design Group Co., Ltd. 1 7.14% 8 10.00% 8.0
6 Jiangsu Transportation Planning & Design 1 7.14% 8 10.00% 8.0
7 Purepredictive Inc. 1 7.14% 8 10.00% 8.0
p Korea Institute of Civil Engineering and Building | 7 14% 6 750% 6.0

Technology
9 Changzhou A‘g‘riculture and A‘quatic Products Quality 1 7 14% 4 5.00% 40
Supervision and Inspection Testing Center
10 Changzhou Rongrui Information Automation Co., Ltd. 1 7.14% 4 5.00% 4.0

Sy oo

*‘“ =

D i

.-'-.-.. .

Lafus-
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1 China 10 16.95% 33 55.93% 33
2 USA 2 3.39% 13 22.03% 6.5
3 South Korea 2 3.39% 10 16.95% 5.0
4 France 1 1.69% 1 1.69% 1.0
5 Japan 1 1.69% 2 3.39% 2.0
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Fs S AFE AFEH  WEIE WEIEELE  FI9WEIE
1 China Yangtze Power Co., Ltd. 2 12.50% 16 27.12% 8
2 Jubix 1 6.25% 9 15.25% 9
3 Fluor Corp. 1 6.25% 9 15.25% 9
4 Tsinghua University 1 6.25% 6 10.17% 6
5 Wuhan Shuzhen Information Integration 1 6.25% 5 8.47% 5
6 Verizon Communications Inc. 1 6.25% 4 6.78% 4
7 Chongqing Hehang Internet Things Technol 1 6.25% 3 5.08% 3
8 Nanjing Xuean Network Technology Co., Ltd. 1 6.25% 3 5.08% 3
9 NTT Docomo Inc. 1 6.25% 2 3.39% 2
10 Hangzhou Hikvision Digital Technology Co., Ltd. 1 6.25% 2 3.39% 2
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1 China 17
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FsS A RNAE R/FEBLEH WEIE WEIEELH ISR
1 Beijing Qingda Tianyan View Control 1 5.88% 9 16.36% 9
2 Chonggqing Shengxin Technology Co., Ltd. 1 5.88% 6 10.91% 6
3 Hefei Caixiang Information Technology Co. 1 5.88% 6 10.91% 6
4 Shanghai Renywell Technology Co., Ltd. 1 5.88% 5 9.09% 5
5 Guangzhou Baosteel Southern Trade Co., Ltd. 1 5.88% 4 7.27% 4
6 Qingdao Lianggu Wireless Technology Co. 1 5.88% 4 7.27% 4
7 Guizhou Normal University 1 5.88% 4 7.27% 4
8 Chengdu Gips Energy Technology Co., Ltd. 1 5.88% 3 5.45% 3
9 Chengdu Chuangshi Technology Co., Ltd. 1 5.88% 2 3.64% 2
10 Zhejiang China Tobacco Industrial Co., Ltd. 1 5.88% 2 3.64% 2
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