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1 112
/
1.1 ToplO
1
Topl0
1.1.1 )
” 13 / ”
2012 2017

& 1.1.1 HUNSUE Top10 TR 5ATR

Be TIRMR &g #®5l  RWHEWs Y BH5l  WENSIREE
" SE SR SR HhREF  8XAEtE MEkAL
1 6 75 12.50 2014.67 0.0% 0.00
2 18 1197 66.50 201472 11.1% 0.00
3 3 376 125.33 2016.00  66.7% 0.00
4 5 106 21.20 2014.80 0.0% 0.00
5 13 169 13.00 201623 15.4% 0.00
6 8 217 27.13 2013.63 0.0% 0.13
7 22 755 34.32 2014.86 9.1% 0.00
8 4 112 28.00 2016.75  50.0% 0.00
9 32 925 2891 2014.19 9.4% 0.00
10 / 19 801 42.16 2017.00  10.5% 0.00
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F1.1.2 HJUHSEE Top10 TREMREIEBEFROIE X AR

FS TrERFRNR 20124 2013&F 20144 2015&F 20164%F 20174
1 0 1 1 3 1 0
2 1 3 4 3 6 1
3 0 0 0 0 3 0
4 0 1 1 1 2 0
5 0 0 0 1 8 4
6 1 4 0 3 0 0
7 2 4 2 2 11 1
8 0 0 0 0 1 3
9 4 9 4 8 6 1
10 / 0 0 0 0 0 19
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10

1.2 Top3

121

BP

/ 19 13
11 1.2.1
/ 1.2.1
Dalian Maritime Univ
2 IIT Delhi 1 NIT Rourkela 1 An-
hui Sci & Technol Univ 1 Chosun Univ 1
Islamic Azad Univ 1
IT Delhi 19 NIT Rourkela 19
Chosun Univ 13 1.2.2
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IIT Delhi  NIT Rourkela 1.2.2
41 8 4 1.23
Harbin Engn
Univ 12 Shanghai Jiao Tong Univ 10 Da-

lian Maritime Univ 10 1.2.4 /

1.2.2 1

#1.21 “BEXFITHRNEEMNRE TRARIEPROIEXNEEHER / X

Fs E=xR /X B B3 WS ISR WS SR L) RIS BR
1 China 3 50.00% 33 44.00% 11.00
2 India 1 16.67% 19 25.33% 19.00
3 South Korea 1 16.67% 13 17.33% 13.00
4 Iran 1 16.67% 10 13.33% 10.00
*1.2.2 "“BEKTITROEEMRE TREARINEFZOICXHEE= NG
Fs s B 1B LA WEISOR  HWSBUREEE] RIS IR
1 Dalian Maritime Univ 2 33.33% 21 28.00% 10.50
2 IIT Delhi 1 16.67% 19 25.33% 19.00
3 NIT Rourkela 1 16.67% 19 25.33% 19.00
4 Anhui Sci & Technol Univ 1 16.67% 12 16.00% 12.00
5 Chosun Univ 1 16.67% 13 17.33% 13.00
6 Islamic Azad Univ 1 16.67% 10 13.33% 10.00
India NIT Rourkela
. Anhui Sci &

. South Korea IIT Delhi .

China .
( \:I i iti .
o Dalian Maritime

Univ

'\ /,: Technol Univ

Chosun
Univ

Islamic Azad Univ

E1.2.1 “BFEKFRTRNBEMRE TRARENE E1.2.2 “BEKFRITRNBEMRE TRARNE

FTEER / XENEIENSE FEHDEBEIEME
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*1.2.3 "“BEXKTTRNEENRE TRARMIEFES BIEXNEZ~HESR / X

FS E=R /X 5 [/ iE 3 [E5 #ig 3L S B3] ke3
1 China 41 62.12% 2016.5
2 Iran 8 12.12% 2016.3
3 India 4 6.06% 2016.5
4 UK 3 4.55% 2015.7
5 South Korea 3 4.55% 2017.0
6 USA 2 3.03% 2017.0
7 Canada 2 3.03% 2017.0
8 Italy 1 1.52% 2015.0
9 Portugal 1 1.52% 2016.0
10 Malaysia 1 1.52% 2016.0

*1.24 “BEKTITROBEMRE TREARINETNES OIS XEE~HE

Fs s FE5 OB 3 EL TS [T Cie 3L )i k=S
1 Harbin Engn Univ 12 23.53% 2016.50
2 Shanghai Jiao Tong Univ 10 19.61% 2016.70
3 Dalian Maritime Univ 10 19.61% 2017.30
4 Islamic Azad Univ 6 11.76% 2016.17
5 Minist Educ China 3 5.88% 2017.67
6 Northwestern Polytech Univ 2 3.92% 2015.50
7 Ocean Univ China 2 3.92% 2015.50
8 Dalian Univ Technol 2 3.92% 2015.50
9 Natl Inst Technol Rourkela 2 3.92% 2016.50
10 Amirkabir Univ Technol 2 3.92% 2016.50
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zeno

10 8 3
/ 549
95.13 82.9 1.2.5
Topl0 /
1.2.3
Chinese Acad Sci 6

Univ Calif Riverside 4

Catholic Univ Louvain

2 Univ Illinois 2
& Technol 2

Huazhong Univ Sci
Univ Groningen 2 Beijing
Inst Control Engn 2
City Univ Hong Kong 549
RMIT Univ 549 Southeast Univ 549
1.2.6 Top10 Chinese Acad
Univ Calif Riverside
1.2.4
/ 597
75 1.2.7
Chinese Acad Sci

Univ Illinois 34

Sci Beijing Inst Control

Engn

181

63 Southeast Univ 51

1.2.8

1.2.3

PID

*1.25 “‘SEEARGN—EMES" TEARIEFROIENEZ~HER /K

FsS ExR /X I 1B3ZEEfl WS ISR WEISRELE RIS IR
1 China 10 55.56% 829 69.26% 82.90
2 USA 8 44.44% 761 63.58% 95.13
3 Italy 3 16.67% 211 17.63% 70.33
4 Belgium 2 11.11% 76 6.35% 38.00
5 The Netherlands 2 11.11% 34 2.84% 17.00
6 Russia 2 11.11% 34 2.84% 17.00
7 Australia 1 5.56% 549 45.86% 549.00
8 Sweden 1 5.56% 25 2.09% 25.00
9 France 1 5.56% 6 0.50% 6.00
10 Saudi Arabia 1 5.56% 28 2.34% 28.00
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*1.2.6 “SERERFH—HIH=E" TERARINGPROIEXRESE~ B

Fs g EN37E - G 8 4> 4] WEIBOR  WEBUREEA RIS IUR
1 Chinese Acad Sci 6 33.33% 239 19.97% 39.83
2 Univ Calif Riverside 4 22.22% 634 52.97% 158.50
3 Catholic Univ Louvain 2 11.11% 76 6.35% 38.00
4 Univ Illinois 2 11.11% 52 4.34% 26.00
5 Huazhong Univ Sci & Technol 2 11.11% 48 4.01% 24.00
6 Univ Groningen 2 11.11% 34 2.84% 17.00
7 Beijing Inst Control Engn 2 11.11% 43 3.59% 21.50
8 City Univ Hong Kong 1 5.56% 549 45.86% 549.00
9 RMIT Univ 1 5.56% 549 45.86% 549.00
10 Southeast Univ 1 5.56% 549 45.86% 549.00

The Netherlands
Belgidm Russia
Italy

Australia

Sweden
USA

France

China Saudi Arabia

E1.2.3 “SERARSFIN—EIEEE" TRAREE
ZER / WXENEIEME

Huazhong Univ Sci & Technol

Univ IIIinoisC>
Catholic Univ Louvain .

.Univ Groningen

Beijing Inst Control Engn

City Univ Hong Kong

Univ Calif Riverside

RMIT Univ

Chinese Acad Sci Southeast Univ

1.2.4 “ZEEARFN—EMES" TRAREEZIIENSIEMNE
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®1.2.7 ‘SEEHRRFN—EMEES" TERARANGTFES RO XNEEHESR / X

FS Ex /X 15 [#iE 3 &5 [#ZOie S 55 |15
1 China 597 54.82% 2015.7
2 USA 181 16.62% 2015.7
3 Australia 75 6.89% 2015.9
4 Singapore 40 3.67% 2015.7
5 Italy 38 3.49% 2015.4
6 The Netherlands 35 3.21% 2015.7
7 Sweden 35 3.21% 2015.7
8 UK 34 3.12% 2015.5
9 France 30 2.75% 2015.8
10 Russia 24 2.20% 2015.6

*1.2.8 “SEBARFN—EMES" TEH

FRELAFIES [ OIE XA EEF B

FsS g TS B3 EL 5 1 Oie 3L eS|
1 Chinese Acad Sci 63 19.03% 2015.30
2 Southeast Univ 51 15.41% 2015.39
3 Univ Illinois 34 10.27% 2015.44
4 Nanyang Technol Univ 31 9.37% 2015.81
5 Peking Univ 28 8.46% 2015.46
6 Australian Natl Univ 27 8.16% 2016.19
7 City Univ Hong Kong 25 7.55% 2015.56
8 Shanghai Jiao Tong Univ 25 7.55% 2015.80
9 Huazhong Univ Sci & Technol 24 7.25% 2015.38
10 Univ Elect Sci & Technol China 23 6.95% 2015.30

Lyapunov

Lyapunov
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125.33 1.2.9
Univ Elect Sci & Technol China 3
Univ Sci & Technol Beijing 2 Southeast Univ 1
Southeast
138 Univ Elect Sci & Technol China 125
119 1.2.10

Univ
Univ Sci & Technol Beijing
Univ Elect Sci & Technol China

Univ Sci & Technol Beijing 1.2.5
/
216 27 17 1.2.11
Univ Sci &

Technol Beijing 46 Univ Elect Sci & Technol

South China Univ Technol 31

China 34
1.2.12
2
2.1 ToplO
Topl0
2.1.1
13 MEMS ” " ” 1

RENAPZOIEXNEE~HER / X

% 1.2.9 “NMFHNBEMBEMEES" TRMARENG
Fs ExR / #X e E 1E3ZEL A WEBUR  WSIBURELE]  RIWEI50R
1 China 3 100.00% 376 100.00% 125.33

& 1.2.10 “DUHFRIBERREMEED" TEARAIEFZOMEXNEE= LI
FsS g eI 1B3ZEE el WEIBUR  HSIBURELE] RIS IR
1 Univ Elect Sci & Technol China 3 100.00% 376 100.00% 125.33
2 Univ Sci & Technol Beijing 2 66.67% 238 63.30% 119.00
3 Southeast Univ 1 33.33% 138 36.70% 138.00

Univ Elect Sci & Technol China

Univ Sci & Technol Beijing

. Southeast Univ

RATA LB A RS

1.2.5 “DFHBERBENEES" TRARANE

15
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F1.2.11 “DMFHOBERREMEEE" TRRARANETES B XNEZ~HESR / X

FS E=R /X &5 1#ie 3 E &5 %z Cie S FEI5E5 |1
1 China 216 68.14% 2016.8
2 UK 27 8.52% 2016.9
3 USA 17 5.36% 2016.8
4 Singapore 16 5.05% 2016.7
5 Canada 9 2.84% 2016.9
6 Iran 9 2.84% 2017.1
7 Japan 8 2.52% 2016.5
8 Australia 7 2.21% 2017.0
9 India 5 1.58% 2017.0
10 South Korea 3 0.95% 2016.7

& 1.2.12 “DURFROBERNREMESIEE" TRRARANEFIES [ OIE XA E = HE

FS it 15 [ E 3 &5 e 3L 5515
1 Univ Sci & Technol Beijing 46 21.00% 2016.57
2 Univ Elect Sci & Technol China 34 15.53% 2016.50
3 South China Univ Technol 31 14.16% 2016.97
4 Liaoning Univ Technol 19 8.68% 2016.74
5 Chinese Acad Sci 17 7.76% 2016.76
6 Southeast Univ 15 6.85% 2016.73
7 Harbin Inst Technol 15 6.85% 2016.93
8 Natl Univ Singapore 14 6.39% 2016.71
9 Northwestern Polytech Univ 14 6.39% 2016.86
10 Swansea Univ 14 6.39% 2017.00
2012
2017 2.1.2 ¢ MEMS
1 MEMS
MEMS
, MEMS
MEMS
MEMS MEMS

MEMS )
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F2.1.1 HHGUK Top10 TREFRELG

FS TEFRENG RIFE WS ISOR SIS 50R SFEYRFFE
1 MEMS 227 5716 25.18 2013.16
2 152 884 5.82 2014.56
3 460 12880 28.00 2014.76
4 265 3870 14.60 2013.45
5 191 1567 8.20 2013.75
6 70 1591 22.73 2014.19
7 175 1857 10.61 2013.81
8 202 2626 13.00 2013.68
9 99 955 9.65 2013.67
10 200 6400 32.00 2013.52
*2.1.2 NI Top10 TIEARINEEFZOERATTE
FS TEFRENG 2012 & 2013 2014 & 2015 2016 & 2017 &
1 MEMS 82 81 29 21 9 5
2 22 25 33 19 24 29
3 55 63 54 102 138 48
4 76 82 46 43 10 8
5 47 46 40 31 19 8
6 11 11 21 14 7 6
7 39 54 33 17 15 17
8 49 50 48 32 17 6
9 27 19 26 15 1 1
10 67 35 53 29 4 12

MEMS
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10

2.2 Top3

2.2.1 MEMS
MEMS

MEMS
MEMS 1962

MEMS
2000
MEMS
MEMS
MEMS
MEMS
MEMS MEMS
SiC SOl
MEMS
MEMS
MEMS MEMS
MEMS
MEMS
MEMS
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Top10 /
MEMS 2.2.1

BOSC 17 FAID 17 INFN

11 2.2.2 Topl0

“ MEMS K FAID  Shortcut Semiconductor Suzhou Co Ltd
/ 105 2.2.2 “ MEMS

34 32 ” 19

/ 44.5 Shortcut Semiconductor Suzhou
30.33 27.15 2.2.1 Co Ltd

#*2.2.1 “MEMS fERigR" TRARMAPROEFNNEE~HER /X

Fs Ex /X RITE RNIFELLH) W55 Gk (47 B SEEE S
1 USA 105 46.26% 2851 49.88% 27.15
2 Germany 34 14.98% 808 14.14% 23.76
3 Japan 32 14.10% 822 14.38% 25.69
4 China 19 8.37% 371 6.49% 19.53
5 France 6 2.64% 125 2.19% 20.83
6 South Korea 6 2.64% 94 1.64% 15.67
7 Taiwan of China 4 1.76% 82 1.43% 20.50
8 Ttaly 3 1.32% 51 0.89% 17.00
9 The Netherlands 3 1.32% 91 1.59% 30.33
10 Canada 2 0.88% 89 1.56% 44.50

#*2.2.2 “MEMS &RzR" TREFRAGFRZOEFNER~HIE

Fs LE) RITE RITELLH ELE GElE G Al WS 1R
1 BOSC 17 7.49% 385 6.74% 22.65
2 FAID 17 7.49% 475 8.31% 27.94
3 INFN 11 4.85% 248 4.34% 22.55
4 TOKE 7 3.08% 182 3.18% 26.00
5 FRSE 6 2.64% 170 2.97% 28.33
6 HONE 6 2.64% 123 2.15% 20.50
7 ROEC 6 2.64% 141 2.47% 23.50
8 SHIH 6 2.64% 152 2.66% 25.33
9 SHOR 5 2.20% 121 2.12% 24.20
10 SMSU 5 2.20% 78 1.36% 15.60

BOSC Robert Bosch GmbH FAID Fairchild Semiconductor Corporation INFN Infineon Technologies
AG TOKE Kabushiki Kaisha Toshiba FRSE Freescale Semiconductor Inc. HONE Honeywell International Inc.
ROEC Rosemount Aerospace Inc. SHIH Seiko Epson Corporation SHOR Shortcut Semiconductor Suzhou Co.
Ltd. SMSU Samsung Electronics Co. Ltd
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109
7.88
Topl0 /
223
HYMR 17

Technolog 13

224

Technolog

2.2.3

90%

#2.2.3 “MiEEUEARSR" TRARIETZOSFNEE~HER / X

18 11
/ 9.36
5.8 223

Hangzhou Changdong Intelligent
CHSB 6 224

109
Hangzhou Changdong Intelligent

Fs Ezx /X RITE RIFELLH ELE ElE G4 WS
1 China 109 71.71% 612 69.23% 5.61
2 South Korea 18 11.84% 83 9.39% 4.61
3 USA 11 7.24% 103 11.65% 9.36
4 Japan 8 5.26% 63 7.13% 7.88
5 Germany 5 3.29% 29 3.28% 5.80
6 Taiwan of China 2 1.32% 8 0.90% 4.00
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®2.24 “MARFEEHRRR TREFRIETROERNEE BN

FS L) RITE RNIFELHI GELE GEE G4 SIS 12
1 HYMR 17 11.18% 68 7.69% 4.00
2 HANG 13 8.55% 14 1.58% 1.08
3 CHSB 6 3.95% 49 5.54% 8.17
4 UHEG 5 3.29% 32 3.62% 6.40
5 HOND 4 2.63% 33 3.73% 8.25
6 UNWP 4 2.63% 29 3.28% 7.25
7 CAZD 3 1.97% 34 3.85% 11.33
8 CSHI 3 1.97% 22 2.49% 7.33
9 MITO 3 1.97% 20 2.26% 6.67
10 BRUH 2 1.32% 8 0.90% 4.00

HYMR Hyundai Motor Company HANG Hangzhou Changdong Intelligent Technology Co. Ltd CHSB
Hudong-Zhonghua Shipbuilding (Group) Co. Ltd. UHEG Harbin Engineering University HOND Honda Motor Co.
Ltd UNWP Northwestern Polytechnical University CAZD Institute of Automation Chinese Academy of Sciences CSHI

719th Research Institute of China Shipbuilding Industry Corporation MITO Mitsubishi Heavy Industries Ltd. BRUH

Brunswick Corporation

USA HOND

UHEG

. | b UNWP

South Korea . '/'; CHSB A 70
S |
W

. CSHI
. Germany HANG .

. . .MITO
China .

Taiwan of China
HYMR BRUH

E 223 “MEREEHRR TRARMNOEESHE E 224 “MRFEEHRSR IERAREEE~EN
K [ X BRI SRS HEIR SRS
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62 8
/ 50.33 40.88
38.5 225 Top10
/ 225
DI 34
BOEI 31  GOOG 16 226
‘ /
2.2.6 “ "
“ " 62
/ 249 DIII
*225 “BAN IBARDETZOENNFE-LHER /X
Fe B / X NFFB AFFBLLH) W35 e ey I
1 USA 249 67.12% 6740 68.21% 27.07
2 China 62 16.71% 1428 14.45% 23.03
3 Canada 8 2.16% 327 3.31% 40.88
4 Germany 7 1.89% 195 1.97% 27.86
5 France 7 1.89% 163 1.65% 23.29
6 UK 6 1.62% 231 2.34% 38.50
7 South Korea 5 1.35% 62 0.63% 12.40
8 Israel 4 1.08% 144 1.46% 36.00
9 Switzerland 3 0.81% 151 1.53% 50.33
10 Italy 3 0.81% 78 0.79% 26.00
*226 “TAN IEFEIEFZOENNEE=HNGE
Fs 4 RFFE RNFFELLHI #5121 ekl 95|21
1 DJIT 34 9.16% 884 8.95% 26.00
2 BOEI 31 8.36% 867 8.77% 27.97
3 GOOG 16 4.31% 585 5.92% 36.56
4 AMAZ 12 3.23% 123 1.24% 10.25
5 VEZN 12 3.23% 373 3.77% 31.08
6 EADS 11 2.96% 252 2.55% 2291
7 HONE 8 2.16% 449 4.54% 56.13
8 QCOM 8 2.16% 81 0.82% 10.13
9 UNMA 8 2.16% 138 1.40% 17.25
10 DISY 6 1.62% 240 2.43% 40.00

DJII SZ DIJI Technology Co. Ltd BOEI Boeing Co. GOOG Google Inc. AMAZ Amazon Technologies Inc.
VEZN Verizon Patent and Licensing Inc. EADS EADS Deutschland GmbH HONE Honeywell International Inc.
QCOM Qualcomm Incorporated UNMA Unmanned Innovation Inc. DISY Disney Enterprises Inc.
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Engineering Fronts

1
1
1.1 ToplO
Top 10
1.1.1
m " 4
2012 2017 /
1.1.2 “
*1.1.1 FESBFIREWE Top10 TEHREIE
Ee TISHRAD izll\) 1)323 | %i@l?}fi 1y :r%‘?)ﬁ?: | ?&{%ﬂs |F3RY
BXE R SIBUR R B4t Xkdtl
1 24 788 32.83 2015.42 25.0% 0.00
2 5 148 29.60 2015.40 — —
3 9 386 42.89 2016.00 33.3% 0.00
4 139 5602 40.30 2013.45 — —
5 16 213 13.31 2015.88 = =
6 37 1015 27.43 2015.81 40.5% 0.00
7 24 1498 62.42 2014.67 20.8% 0.00
8 69 2327 33.72 2015.55 36.2% 0.00
9 21 790 37.62 2013.52 — —
10 7 229 32.71 2016.29 28.6% 0.00

27
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*1.1.2 (ERSBFIRETE Top10 TEMARANEZMEIORFERFE

Fs TERRENG 2012 20134 2014&F 20154 20164F 2017&F
1 0 1 3 6 13 1
2 0 1 1 0 1 2
3 0 0 1 2 2 4
4 43 37 24 23 12 0
5 0 0 2 3 6 5
6 0 0 11 22 4
7 1 1 8 10 3 1
8 1 3 7 18 26 14
9 5 4 8 4 0 0
10 0 0 0 2 1 4
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3
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5
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MRF
pLSA LDA

CPU CPU

BoVW
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Bootstrap Nature

2015
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2018
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122

50 Southeast Univ  Cooperat Innovat
Ctr Terahertz Sci  Nankai Univ Tianjin Univ ~ Xidian

F117 F22 F35 B2 Univ
1.2.1
122
/
123
/ 255
71.63%
124
1.2.1 Southeast Univ ~ Air Force Eng Univ ~ Xidian Univ
®1.21 “|EREEAR” TERARENEFROIENNFEE~HERIHEX
FsS B/ #X BIIE I EL B3 WS ISR W5 3R ELAY RIFHE SR

1 China 19 79.17% 606 76.90% 31.89

2 USA 4 16.67% 146 18.53% 36.50

3 Australia 2 8.33% 52 6.60% 26.00

4 The Netherlands 1 4.17% 66 8.38% 66.00

5 Spain 1 4.17% 66 8.38% 66.00

6 Iran 1 4.17% 12 1.52% 12.00

&1.22 “SEREEAR TEARIEFROEXNEZ~HIIE
Fs s I SEL 1B3ZEEh WEIBUR B IWRLEH RIS IBUR

1 Southeast Univ 11 45.83% 469 59.52% 42.64
2 Cooperat Innovat Ctr Terahertz Sci 5 20.83% 165 20.94% 33.00
3 Nankai Univ 4 16.67% 173 21.95% 43.25
4 Tianjin Univ 4 16.67% 171 21.70% 42.75
5 Xidian Univ 4 16.67% 76 9.64% 19.00
6 Nanjing Univ 3 12.50% 144 18.27% 48.00
7 Arizona State Univ 2 8.33% 48 6.09% 24.00
8 Fudan Univ 2 8.33% 113 14.34% 56.50
9 Univ Elect Sci & Technol China 2 8.33% 129 16.37% 64.50
10 Peking Univ 2 8.33% 42 5.33% 21.00
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Australia 1 2 2

O The Netherlands
/

China
Iran

H1.21 “EikREA” TRARMATSERGEE

Xidian Univ
Tianjin Uni

Nankai Univ

Nanjing Univ

O Arizona State Univ

Fudan Univ

Cooperat Innovat Ctr Terahertz Sci
Univ Elect Sci & Technol China

Southeast Univ Peking Univ

1.2.2 “BEREEA” TEARAIEEZIEENEIENE

®1.23 “BEAREEA” TERMARENAGTIES ROIEYOEE BERSMX

Fs ER /X T3 1#iE S E &5 1 CiE 3L FI5E5 |15
1 China 255 71.63% 2016.5
2 USA 36 10.11% 2016.4
3 Singapore 19 5.34% 2016.6
4 India 9 2.53% 2016.6
5 Iran 9 2.53% 2016.3
6 Canada 7 1.97% 2016.1
7 UK 6 1.69% 2016.3
8 Australia 6 1.69% 2016.5
9 Italy 5 1.40% 2016.6
10 Denmark 4 1.12% 2017.0
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F1.24 "BEAREEAR” TEHAFELAPTHES [ OEXHEEFHIE

FS s FES I ies s eS| Oie S Al FEI5E5 1
1 Southeast Univ 53 24.65% 2016.3
2 Air Force Eng Univ 51 23.72% 2016.5
3 Xidian Univ 19 8.84% 2016.8
4 Cooperat Innovat Ctr Terahertz Sci 16 7.44% 2016.2
5 Tianjin Univ 16 7.44% 2016.1
6 Nanjing Univ 15 6.98% 2016.2
7 Chinese Acad Sci 12 5.58% 2016.5
8 Nankai Univ 12 5.58% 2015.8
9 Nat Univ Singapore 11 5.12% 2016.5
10 Commun Univ China 10 4.65% 2016.4

3
3 +
2
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Google Brain “ Interpretable

Machine Learning: The fuss, the concrete and the

questions” 2017
MPI
DeepMind 11
“ Interpretable ML”
35
DARPA 2017
10 “ " XAl
DARPA
DARPA XAI “
2018 7
Neural GPU Neural Random AIE AIE DARPA
Access Machines 50
DARPA 13 ” 13
13 + ” ” AI DARPA
AIE 3 ”
4 1.2.5
1.2.6

2017 1.2.3
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1.2.4
1.2.7
53 26.77%
1.2.8
Univ Nacl Colombia Case 5

Western Reserve Univ  Chinese Acad Sci

123

#1.25 "IBEREFY" TEARIEPROEXHNEEHERX

Fs ESE: ] IO STEL B3l CE]ETUN WESURELS]  RIHEIUR
1 USA 2 40.00% 107 72.30% 53.50
2 Colombia 1 20.00% 60 40.54% 60.00
3 UK 1 20.00% 47 31.76% 47.00
4 France 1 20.00% 47 31.76% 47.00
5 Austria 1 20.00% 17 11.49% 17.00
6 China 1 20.00% 13 8.78% 13.00
7 Denmark 1 20.00% 13 8.78% 13.00
8 Germany 1 20.00% 11 7.43% 11.00

®1.26 “URBEREFY ITREARINEPROIEXHEE~HIE

Fs A3 BOIE3E el WEBIR HWSIBREEE] RIS 5K
1 Case Western Reserve Univ 1 20.00% 60 40.54% 60.00
2 Univ Nacl Colombia 1 20.00% 60 40.54% 60.00
3 Cent Supelec INRIA Saclay 1 20.00% 47 31.76% 47.00
4 Univ Massachusetts 1 20.00% 47 31.76% 47.00
5 Univ Oxford 1 20.00% 47 31.76% 47.00
6 IST Austria 1 20.00% 17 11.49% 17.00
7 Shanghai Jiao Tong Univ 1 20.00% 13 8.78% 13.00
8 Univ Copenhagen 1 20.00% 13 8.78% 13.00
9 Staatliche Berufliche Oberschule Kaufbeuren 1 20.00% 11 7.43% 11.00

10 Univ Appl Sci Mittweida 1 20.00% 11 7.43% 11.00




38

sh_olD ViR SRRSWBY Tk

UK

.Austria
. China

France K

Y

/// 5G
Colombia ‘—\ \ / |\
\\\M
|
/ 5G
Denmark
USA .G
ermany 40
E1.23 “TIRBERESY" LERRMEEEERK '
XENEEM L NTT Docomo 5G
Univ Oxford IST Austria
Univ Massachusetts % \ Shanghai Jiao Tong Univ
N .
Cent Supelec INRIA Saclay .’—"”/ 7_74. Univ Copenhagen
—
[ e
Univ Nacl Colombia I‘\ Staatliche Berufliche Oberschule Kaufbeuren
\ﬂ
Case Western Reserve Univ Univ Appl Sci Mittweida
1.2.4 “AIEERESZY" TEMRANEEENEENESIENLE
*1.27 “UBBREFY IREMRAEPHES OENXNFEEFHERTHX
Fs ExR / #X B3 e &5 1 Cig 3L eS|
1 China 53 26.77% 2017.1
2 USA 49 24.75% 2016.7
3 UK 16 8.08% 2017.4
4 Germany 14 7.07% 2017.3
5 The Netherlands 13 6.57% 2017.0
6 Colombia 13 6.57% 2015.6
7 Canada 12 6.06% 2016.7
8 Australia 11 5.56% 2016.5
9 Singapore 9 4.55% 2017.0
10 France 8 4.04% 2016.8




'I.A L
amyi
L Engineering Fronts

#1.2.8 "AIMEREFY" TEMARELAPIES OEXEEFHIE

FS s &5 [ iE 3 &5 [#2/Cie SEL A FEI5E5 1
1 Univ Nacl Colombia 13 20.00% 2015.6
2 Case Western Reserve Univ 12 18.46% 2015.8
3 Chinese Acad Sci 8 12.31% 2017.6
4 Radboud Univ Nijmegen 5 7.69% 2016.2
5 Nanyang Technol Univ 5 7.69% 2017.0
6 Univ Adelaide 5 7.69% 2016.4
7 Wuhan Univ 5 7.69% 2017.2
8 Nanjing Univ Informat Sci & Technol 4 6.15% 2016.3
9 Univ Florida 4 6.15% 2016.8
10 Shanghai Univ 4 6.15% 2016.8
5G
1
5G eMBB
2
5G
5G
1.2.9
3 88.89%
98.70%
4 1.2.10 5 Beijing
Univ Chem Technol Univ British Columbia
Tsinghua Univ  Univ Sheffield Beijing Univ Posts
6G & Telecommun Kings Coll London Univ Sci &

Technol Beijing 4
2 1
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®1.29 “F—ABHBERA" TEARIIEFZOICNNEER~ HERSMHX

FS Ezx /X TIIE L E 1e3ZELfl WEIEUR WEISURELS]  RI9HEIHUR
1 China 8 88.89% 381 98.70% 47.63
2 Canada 7 77.78% 228 59.07% 32.57
3 UK 5 55.56% 295 76.42% 59.00
4 Singapore 1 11.11% 115 29.79% 115.00
5 Taiwan of China 1 11.11% 53 13.73% 53.00
6 Australia 1 11.11% 18 4.66% 18.00
7 USA 1 11.11% 18 4.66% 18.00

#1.210 “Fr—HABHBERA" TREMRIGTFROICEER~HH

FsS g U vE - S 3 4 ] WEIBUR SR RIEs 150X
1 Beijing Univ Chem Technol 7 77.78% 366 94.82% 52.29
2 Univ British Columbia 6 66.67% 223 57.77% 37.17
3 Tsinghua Univ 5 55.56% 344 89.12% 68.80
4 Univ Sheffield 4 44.44% 278 72.02% 69.50
5 Beijing Univ Posts & Telecommun 3 33.33% 175 45.34% 58.33
6 Kings Coll London 3 33.33% 43 11.14% 14.33
7 Univ Sci & Technol Beijing 3 33.33% 50 12.95% 16.67
8 Minist Educ China 1 11.11% 137 35.49% 137.00
9 Shanghai Jiao Tong Univ 1 11.11% 137 35.49% 137.00
10 Univ Elect Sci & Technol China 1 11.11% 137 35.49% 137.00

Univ British Columbia 23
1.2.5 16.55%
1.2.6 UK
Singapore
1.2.11 ’ Taiwan of China
Canada P
157 2
48.61% el
S
1.2.12 f ;7 \ \//\‘ Australia
8 Beijing Univ Posts & Telecommun
Tsinghua Univ 34 17

China

B 1.25 “G—HBHBERAN IRARMEEEER
24.46%  12.23% KBRS IEML
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Beijing Univ Posts & Telecommun

Univ Sheffield
Kings Coll London

Tsinghua Univ
Univ Sci & Technol Beijing

Minist Educ China
Univ British Columbia

Shanghai Jiao Tong Univ

Beijing Univ Chem Technol Univ Elect Sci & Technol China

1.2.6 “B—HEBMBERAR" TEARAEEEIENGIERE

®1.211 “Fr—ABHBERAR" TIEARNEPES ROIENEE~HERIHEX

FsS ER /X 5 1% EY &5 %2 Cig LAY F5Es 15
1 China 157 48.61% 2016.4
2 Canada 45 13.93% 2016.0
3 USA 26 8.05% 2016.3
4 South Korea 25 7.74% 2016.7
5 UK 23 7.12% 2016.0
6 Iran 12 3.72% 2016.4
7 Australia 11 3.41% 2016.3
8 India 9 2.79% 2016.7
9 Singapore 8 2.48% 2016.3
10 Taiwan of China 7 2.17% 2016.4

#1.212 “r—ABHBERA" TRRARNGTES IO NERF HIIE

FS i &5 1#e 3 &5 [RCie S FI95E5 |15
1 Beijing Univ Posts & Telecommun 34 24.46% 2016.2
2 Univ British Columbia 23 16.55% 2016.0
3 Tsinghua Univ 17 12.23% 2016.1
4 Southeast Univ 17 12.23% 2016.3
5 Xidian Univ 12 8.63% 2016.3
6 China Univ Min & Technol 9 6.47% 2016.1
7 Nanjing Univ Posts & Telecommun 8 5.76% 2016.6
8 Chinese Acad Sci 7 5.04% 2016.4
9 Univ Essex 6 4.32% 2015.8
10 Beijing Univ Chem Technol 6 4.32% 2016.3
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2
2.1 Toplo
Top 10
2.1.1
2012
2017 2.1.2
1 2

*2.1.1 (ER5EFIREWE Top10 IRRFLRRIG

FS TREFRERG RITE WEISUR  FIOWEIOR  FIRTF
1 177 14 988 84.68 2013.80
2 33 1200 36.36 2013.97
3 45 1980 44.00 2014.33
4 156 6166 39.53 2013.28
5 23 1278 55.57 2013.70
6 111 9269 83.50 2013.05
7 - 39 1534 39.33 2013.38
8 64 2800 43.75 2012.83
9 83 7121 85.80 2013.14
10 50 4480 89.60 2013.02

*2.1.2 (ERSBEFIRTL Top10 TRFARMBZODEFNEELATFE

FS TREF ARG 2012 201345 20145 20154 2016 F 2017 £
1 35 26 67 38 10 1
2 5 9 7 8 2 2
3 8 5 9 12 9 2
4 60 45 21 13 11 6
5 2 10 6 3 2 0
6 43 33 26 6 2 1
7 - 11 9 14 3 2 0
8 30 19 12 2 1 0
9 35 25 8 9 3 3
10 18 18 10 3 1 0
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IETF
Internet Engineering Task Force MANET

Ad-hoc

UWB

1P

1P
IPv6
I/O
Internet
1P
9 10
CPU
/0
Ad-hoc SRAM /
DRAM / Flash HDD
CPU
DRAM  Flash
Ad-hoc IBM 2008 Storage-Class-
Memory SCM
DRAM

Ad hoc SCM
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STT-MRAM PCRAM Intel SCM/DRAM
3D-xPoint ReRAM FRAM SCM xle 16 TB
Memory-SCM SCM DRAM
Storage-SCM SCM DRAM
Memory-SCM 10° 1/3
200 ns DRAM 50 ns SCM DRAM
/O Storage-SCM
Memory-SCM Flash SCM

SRAM/DRAM/Flash

SRAM
DRAM
Flash HDD CPU
Memory-SCM
Memory-SCM SCM “ ”
DRAM SCM CPU
“ CPU CPU
" CPU IBM
Flash/HDD SCM
DRAM
SCM 10"
STT-MRAM
DRAM 2.2 Top3
DRAM SCM
221
/ 3 )
SCM
SCM
“ ” DRAM
SCM SCM
Start-Gap

100 SCM 3
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0~5

L5

*2.241

L3

L4

BESWRHESFRIIE

2.2.1 LO
L1
L2

L2

2013

50

2018

MQ-

X-47B

2009
600

L2
2015
L4
4 L4

%45

3%

S LN PERES 2l

PUEZ S SPUE-S

RS IAIRN XS Rz3s TR
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L1
L2
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222
223 2.2.1 222

2.2.2

®222 “TANSERBESPRA" TEFRAEFZOEFNEER~HERHMEX

Fs Bz /X RITE RITELLH CEIETON WEIUREEH ISR
1 USA 154 87.01% 13112 87.48% 85.14
2 Germany 6 3.39% 435 2.90% 72.50
3 Japan 6 3.39% 650 4.34% 108.33
4 China 5 2.82% 318 2.12% 63.60
5 Canada 4 2.26% 331 2.21% 82.75
6 UK 2 1.13% 131 0.87% 65.50
7 Israel 2 1.13% 148 0.99% 74.00
8 Ireland 1 0.56% 101 0.67% 101.00
10 South Korea 1 0.56% 85 0.57% 85.00

*223 "TANSEFEESREA" TERFRINEPROERNEEHIME

Fs AL RIE RNIFELLHI WEI5R WEISRLE ISR

1 FORD 26 14.69% 1700 11.34% 65.38

2 GOOG 20 11.30% 1386 9.25% 69.30

3 FLXT 15 8.47% 1964 13.10% 130.93

4 GENK 9 5.08% 632 4.22% 70.22

5 MGIN 7 3.95% 553 3.69% 79.00

6 AUTO 6 3.39% 1102 7.35% 183.67

7 DJII 5 2.82% 318 2.12% 63.60

8 HOND 4 2.26% 510 3.40% 127.50

9 BOSC 3 1.69% 233 1.55% 77.67

10 HONE 3 1.69% 341 2.28% 113.67

FORD Ford Global Technologies Inc GOOG Google Inc  FLXT Flextronics AP LLC GENK GM
Global Technologies Operations Inc  MGIN Magna Electronics Inc  AUTO Autoconnect Holdings LLC  DJII SZ Dji

Technology Co Ltd HOND Honda Motor Co Ltd BOSC Bosch Gmbh Robert HONE Honeywell Int Inc
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224 2.2.5 223 224

2.2.3

®224 "ZHEBRGERIRN. LESHMERA” TRARMETZOEFNEE~HERIHX

Fs Ex /X RITE RITELLH CEIETWN WEIUREEH ISR
1 USA 24 72.73% 940 78.33% 39.17
2 Japan 3 9.09% 80 6.67% 26.67
3 Canada 1 3.03% 33 2.75% 33.00
4 Switzerland 1 3.03% 19 1.58% 19.00
5 Germany 1 3.03% 40 3.33% 40.00
6 Finland 1 3.03% 24 2.00% 24.00
7 UK 1 3.03% 35 2.92% 35.00
8 Israel 1 3.03% 27 2.25% 27.00
9 South Korea 1 3.03% 24 2.00% 24.00
10 Sweden 1 3.03% 33 2.75% 33.00

#2.25 “ZHEBEGEERN. LESHERA” TRFRNGTROEFEE B

FS H4g RS RNIFELLH W5 I5R W5 SR L) I ISR
1 PELI 9 27.27% 428 35.67% 47.56
2 FOTO 5 15.15% 241 20.08% 48.20
3 LYTR 4 12.12% 157 13.08% 39.25
4 MICT 4 12.12% 165 13.75% 41.25
5 CANO 2 6.06% 57 4.75% 28.50
6 AMSH 1 3.03% 33 2.75% 33.00
7 APPY 1 3.03% 31 2.58% 31.00
8 ASPE 1 3.03% 27 2.25% 27.00
9 ETRO 1 3.03% 46 3.83% 46.00
10 GENE 1 3.03% 33 2.75% 33.00
PELI Pelican Imaging Corp FOTO Fotonation Cayman Ltd LYTR Lytro Inc MICT Microsoft Corp

CANO Canon Kabushiki Kaisha AMSH Amersham Pharmacia Biotech Inc APPY Apple Inc  ASPE Aspect
Imaging Ltd ETRO Etron Technologies Inc GENE GE Healthcare Bio-Sci Corp
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#2206 “EUNLSEENIRFANETR. REMRERAR" TEFRENGFZOEFNEEZ~HERIMHEX

FsS ExR / #X RIE RIFELLH G TN W5 3R LA I ISR
1 USA 34 75.56% 1507 76.11% 4432
2 Japan 7 15.56% 208 10.51% 29.71
3 Canada 2 4.44% 82 4.14% 41.00
4 Germany 1 2.22% 121 6.11% 121.00
5 South Korea 1 2.22% 62 3.13% 62.00

*2.27 “EIXSEENLRFNER. KEMRERA” TRARGPROSHNEE LI

FS Nt RITE RNITELLH [EIETON LT UN 47 NS 52 -E1E TN
1 MICT 10 22.22% 735 37.12% 73.50
2 MAGI 7 15.56% 309 15.61% 44.14
3 DAQR 3 6.67% 54 2.73% 18.00
4 SHIH 3 6.67% 71 3.59% 23.67
5 SONY 3 6.67% 94 4.75% 31.33
6 GOOG 2 4.44% 86 4.34% 43.00
7 MICR 2 4.44% 49 2.47% 24.50
8 BOSC 1 2.22% 121 6.11% 121.00
9 ETRI 1 2.22% 62 3.13% 62.00
10 EYEL 1 2.22% 15 0.76% 15.00

MICT Microsoft Corp MAGI Magic Leap Inc DAQR Daqri LLC SHIH Seiko Epson Corp SONY
Sony Corp GOOG Google Inc  MICR Microsoft Technology Licensing LLC BOSC Bosch Gmbh Robert
ETRI Electronics & Telecom Res Inst EYEL Eye Labs LLC

SONY
Canada

SHIH
. / N GOOG
Japan‘ \) .
DAQR ‘ MICR

. BOSC
MAGI
USA‘ . . ETRI

South Korea

O Germany

MICT EYEL

E 225 “EURLSERBALIRZNE . REMRE B 226 “EAUNLSERNIRFNER. KEMRE
A" ITRRFRmGNEEERSXESIEME A" TRRFRENGHESEESIEMNLE
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1.1 Topl2 n -
Top12 ”
1.1.1 2012—2017

"o LU

®1.1.1 KI. a£5HHIRESE Top12 TRRARALR

s TIEHTEa 220 #5l RS9 1y BWEHeX WEFSIBRY

BXE R SR RS =124 kL

1 34 2040 60.00 2015.94 50.0% 0.00
2 49 1023 20.88 2016.31 49.0% 0.00
3 1834 238535 130.06 2014.00 — —

4 19 1195 62.89 2015.16 26.3% 0.00
5 - 37 3019 81.59 2015.19 62.2% 0.00
6 18 1184 65.78 2016.28 50.0% 0.00
7 40 2767 69.18 2015.20 67.5% 0.00
8 47 2903 61.77 2015.66 31.9% 0.00
9 21 2455 116.90 2015.86 61.9% 0.00
10 130 13521 104.01 2015.91 55.4% 0.00
11 38 1139 29.97 2015.71 28.9% 0.00

12 31 2314 74.65 2015.23 41.9% 0.00




bl bR (1. ISE SRR

#1.1.2 WL, AESHHRIRWE Top12 TEMRBIEZOIEEES

Fs TiEHARENE 2012%F 2013 & 20144 20154 2016%F 2017 &
1 2 1 4 1 8 18
2 0 1 0 6 18 24
3 302 367 489 419 216 41
4 1 0 3 9 3 3
5 - 0 5 5 9 14 4
6 0 0 0 1 11 6
7 0 1 4 21 14 0
8 1 4 5 10 7 20
9 0 0 0 11 2 8
10 0 0 7 36 49 38
11 0 0 0 17 15 6
12 B 1 3 4 6 14 3

s 96%
3
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bl bR (1. ISE SRR
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22.7%
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bl bR (1. ISE SRR

Web of Science

1.2.1 1.2.2
1.2.1
1.2.2
1.23 1.24

1.2.2

21

®1.2.1 “AEE. BRICKESIRBEEIREU MR ESHR” TIEMRINEPROIEXNEE~ HERX

FsS ER /X I 1B3ZEL eI WS ISR WEISRLE RIS ISR
1 USA 13 38.24% 356 17.45% 27.38
2 China 12 35.29% 367 17.99% 30.58
3 Australia 10 29.41% 1371 67.21% 137.10
4 India 5 14.71% 272 13.33% 54.40
5 South Korea 4 11.76% 377 18.48% 94.25
6 Italy 3 8.82% 72 3.53% 24.00
7 Germany 2 5.88% 23 1.13% 11.50
8 Spain 2 5.88% 24 1.18% 12.00
9 France 2 5.88% 22 1.08% 11.00
10 Israel 1 2.94% 16 0.78% 16.00




amyi
L Engineering Fronts

#1.2.2 “ASE. BRIKESIRRMERINENSERESHH TRARMAPROIEXEE LY
ELETIN

FS s N 378 G 3 & 4] G TN H i RIS IHUR
1 Univ Tennessee 11 32.35% 334 16.37% 30.36
2 Univ Sydney 10 29.41% 1371 67.21% 137.10
3 Shandong Univ Sci & Technol 9 26.47% 251 12.30% 27.89
4 Univ Ulsan 4 11.76% 377 18.48% 94.25
5 Shandong Univ 3 8.82% 352 17.25% 117.33
6 Pusan Natl Univ 2 5.88% 227 11.13% 113.50
7 Humboldt Univ 2 5.88% 23 1.13% 11.50
8 Avanzare Innovac Tecnol SL 2 5.88% 24 1.18% 12.00
9 Ist Italiano Tecnol 2 5.88% 24 1.18% 12.00
10 Politecn Torino 2 5.88% 24 1.18% 12.00

#1.2.3 “ASE. BROKESIREMRRIECSMERESTR” TEARINETIES R OeXHEE HERSMIX

Fs Bz / #X HES B3 3L &5 1 Oie 3L eS|
1 China 409 49.34% 2016.8
2 India 102 12.30% 2016.8
3 USA 99 11.94% 2017.0
4 Iran 53 6.39% 2016.9
5 South Korea 50 6.03% 2016.1
6 Spain 26 3.14% 2016.4
7 Australia 25 3.02% 2016.4
8 Italy 25 3.02% 2016.0
9 UK 20 2.41% 2016.9
10 Turkey 20 2.41% 2017.0

£1.24 “ASE. BRIOKESIREMHITREMREREEMH" TIRARANETIES 1 Oe XAEE~ HE

FS s HES B 2L B85 [ Cie S )i k=S
1 Univ Tennessee 41 20.20% 2017.2
2 Chinese Acad Sci 38 18.72% 2016.7
3 Shandong Univ Sci & Technol 28 13.79% 2017.3
4 Sichuan Univ 20 9.85% 2017.2
5 Harbin Inst Technol 16 7.88% 2016.9
6 Univ Sydney 13 6.40% 2015.9
7 Shandong Univ 13 6.40% 2017.2
8 Tsinghua Univ 12 5.91% 2016.8
9 Tianjin Univ 11 5.42% 2017.3

Indian Inst Technol 11 5.42% 2016.6

—_
=
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Univ Tennessee Politecn Torino

E1.2.2 “GEF. BRAOKESIORBEMHNNELIERESHH TEARIIGEENRENEERLE

96%
65%

2017
(carbon alloy)
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1.2.5

& 1.2.5 “FRREEAREILT TEARANEPOIEXAEE~ HERSX

Co,
126
12.7 1.2.8
123 124
2025 “

co,

123

20 80

(2016—2030

Fs B/ #X BIIE I EL 1B3ZEEh WS ISR WEISORLE RIS ISR
1 China 44 89.80% 914 89.35% 20.77
2 Japan 7 14.29% 63 6.16% 9.00
3 USA 5 10.20% 217 21.21% 43.40
4 India 2 4.08% 53 5.18% 26.50
5 Canada 2 4.08% 16 1.56% 8.00
6 Denmark 1 2.04% 13 1.27% 13.00
7 Spain 1 2.04% 15 1.47% 15.00

®1.2.6 “FRIFEMRHER TRARMGPROIEXNEE~ LIS

FsS A4S BB 1B LA WEIBUR  WEIBRLEA RIS IR
1 Soochow Univ 22 44.90% 431 42.13% 19.59
2 Chinese Acad Sci 10 20.41% 227 22.19% 22.70
3 Univ Chinese Acad Sci 6 12.24% 146 14.27% 24.33
4 Taiyuan Univ Technol 5 10.20% 180 17.60% 36.00
5 Tokyo Univ Sci Yamaguchi 5 10.20% 41 4.01% 8.20
6 Zhejiang Normal Univ 4 8.16% 47 4.59% 11.75
7 Shandong Univ 4 8.16% 156 15.25% 39.00
8 Peking Univ 4 8.16% 156 15.25% 39.00
9 Xiamen Univ 2 4.08% 57 5.57% 28.50
10 SUNY Stony Brook 2 4.08% 98 9.58% 49.00
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s nb)  VIbUIRY: (KT, iS® SRR
®1.2.7 “FERIEAAEID TRARMNGTES O NN EER HERSMX
FS Ex /X &5 [ iE 3 15 [#Z/Oie SEL A S B3] kes

1 China 354 64.48% 2016.8
2 USA 66 12.02% 2016.8
3 Japan 25 4.55% 2016.6
4 India 20 3.64% 2016.9
5 South Korea 20 3.64% 2016.9
6 Iran 18 3.28% 2016.5
7 Canada 17 3.10% 2017.2
8 Australia 10 1.82% 2016.7
9 Germany 10 1.82% 2016.3
10 France 9 1.64% 2016.6

*1.2.8 “FRIEMEER TEARINGFES RO XNEE~ TG

FS s T3 1B eSTEL fE5 #ZiE 3L 95515

1 Soochow Univ 52 22.81% 2017.0
2 Chinese Acad Sci 51 22.37% 2016.8
3 Univ Chinese Acad Sci 24 10.53% 2016.5
4 Zhejiang Normal Univ 19 8.33% 2017.1
5 Shandong Univ 19 8.33% 2016.5
6 Univ Sci & Technol China 15 6.58% 2017.0
7 Peking Univ 14 6.14% 2017.0
8 Xiamen Univ 12 5.26% 2016.8
9 Beijing Univ Chem Technol 11 4.82% 2017.2
10 Univ Toronto 11 4.82% 2017.3

USA

Canada

Japan
‘ Denmark
China
Spain
E1.2.3 “FRFEMEBEN TERARMMEEEERR
WX EETERLS

Tokyo Univ Sci Yamaguchi

Taiyuan Univ Technol

.Zhejiang Normal Univ

Shandong Univ

Univ Chinese

Acad Sci
Peking Univ
Chinese
Acad Sci
Xiamen Univ
Soochow Univ SUNY Stony Brook
E1.2.4 “FFRHFEMESEN TEAREEENGEE
BB 1ERILS
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1.2.9 1.2.10
1.2.5 1.2.6
1.2.11
1.2.12
48.80%
28.90%
2012 “ "
& 1.29 “SBRMEIKURSMR" TREARINEPZOISNEE~HERFHX
Fs E=xR /X BIIEIEL v ar ]l WS ISR WEISORLLE RIS IBUR
1 China 895 48.80% 109 180 45.77% 121.99
2 USA 530 28.90% 76 486 32.06% 144.31
3 Singapore 139 7.58% 23576 9.88% 169.61
4 South Korea 137 7.47% 18 388 7.71% 134.22
5 Australia 110 6.00% 14207 5.96% 129.15
6 Germany 104 5.67% 17 550 7.36% 168.75
7 Japan 99 5.40% 13 131 5.50% 132.64
8 UK 77 4.20% 9967 4.18% 129.44
9 India 58 3.16% 5315 2.23% 91.64
10 Saudi Arabia 41 2.24% 4963 2.08% 121.05
%1210 “SRENMKHRSIESE TEFATIAPROLINER I
FsS A3 I 1B3CELf) WEBUR  WEIBRLEH RIS IR
1 Chinese Acad Sci 164 8.94% 22 160 9.29% 135.12
2 Nanyang Technol Univ 97 5.29% 19 330 8.10% 199.28
3 Univ Sci & Technol China 53 2.89% 6653 2.79% 125.53
4 Tsinghua Univ 46 2.51% 6014 2.52% 130.74
5 Zhejiang Univ 38 2.07% 5182 2.17% 136.37
6 Natl Univ Singapore 37 2.02% 4158 1.74% 112.38
7 Fudan Univ 37 2.02% 3720 1.56% 100.54
8 Stanford Univ 35 1.91% 7042 2.95% 201.20
9 Argonne Natl Lab 33 1.80% 5248 2.20% 159.03
10 Univ Calif Berkeley 33 1.80% 4061 1.70% 123.06
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s nb)  VIbUIRY: (KT, iS® SRR
F1.2.11 “EERVRIKURSHRE" TRARMEFIES OIS XNEE~ HERSMX
FS Ex /X T3 e SLEL &5 [z Cie S FEI5E5 |1

1 China 24269 45.61% 2015.7
2 USA 10 946 20.57% 2015.5
3 South Korea 4440 8.34% 2015.5
4 Germany 2459 4.62% 2015.6
5 Japan 2279 4.28% 2015.5
6 UK 1949 3.66% 2015.7
7 Australia 1931 3.63% 2015.7
8 Singapore 1927 3.62% 2015.4
9 India 1910 3.59% 2015.6
10 France 1102 2.07% 2015.5

®1.2.12 “€RVHIKACRSMERE" TEARINAFES R OIeXNEE~HTIE

FS s HES B3 2L &5 [ e S EL Y FI95E5 15

1 Chinese Acad Sci 4449 36.19% 2015.6
2 Univ Chinese Acad Sci 1174 9.55% 2015.9
3 Nanyang Technol Univ 1142 9.29% 2015.4
4 Tsinghua Univ 1028 8.36% 2015.7
5 Univ Sci & Technol China 820 6.67% 2015.7
6 Peking Univ 783 6.37% 2015.7
7 Zhejiang Univ 780 6.34% 2015.6
8 Soochow Univ 745 6.06% 2015.8
9 Huazhong Univ Sci & Technol 717 5.83% 2015.7
10 Natl Univ Singapore 657 5.34% 2015.5

South Korea ‘

Singapore

USA

Australia

China

1.2.5 “SRMHPEREREMEEE” TREARMEEEERIMXKENEIEMLE

Saudi Arabia

UK
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2.1 Topl2

”u

Univ Sci & Technol China

Nanyang Technol Univ

Tsinghua Univ

Chinese Acad Sci

Zhejiang Univ

Natl Univ Singapore

Fudan Univ

Stanford Univ

Argonne Natl Lab

Univ Calif Berkeley

E1.2.6 “SRMRIKURSHERE" TRARMSEENMENSIEMNLE

2.1.1

(3D ) no

2017

Topl2

noou 10

2012—
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®21.1 WL, a5 ITEGWRGE Top12 TEFRENG

Fs TEFRRLG RFE WEBOR  FEESBUR  FERFE
1 503 991 1.97 2014.68
2 154 310 2.01 2014.73
3 981 1103 1.12 2014.57
4 3D ) 338 8417 24.90 2014.12
5 196 6487 33.10 2013.91
6 609 1573 2.58 2015.12
7 579 991 1.71 2015.67
8 853 1825 2.14 2015.33
9 165 2967 17.98 2013.52
10 590 1084 1.84 2015.67
11 170 333 1.96 2014.67
12 237 398 1.68 2014.73

2.1.2 I, ‘a5 IR Top12 TRARMIBZODEFNEELFE

Fs TEAFRANG 20125 20134 20144 20154 2016 % 2017 &
1 66 77 91 84 87 98
2 17 30 25 26 28 18
3 118 185 193 159 155 171
4 3D ) 54 60 87 86 29 22
5 43 42 32 49 28 2
6 63 61 93 121 98 138
7 28 43 57 107 125 166
8 58 85 97 143 216 254
9 43 53 32 18 16 3
10 20 44 64 119 131 160
11 24 31 26 23 28 38
12 32 39 28 40 58 40

100 MW 2040
20

1000 USD/kW
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3D

3D

(laser engineered net shaping, LENS)
(direct metal deposition, DMD)

(direct metal laser-sintering, DMLS)
(selective laser melting, SLM)
(fused deposition modeling, FDM)

(selective laser sintering, SLS)

15%~30%
45%~70%

20

30
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MOF
MOF MOF
MOF
400 MPa 550 MPa MOF -
LPSO
MOF MOF
11 /
/
10 - /
MOF
/
MOF
MOF /
MOF
MOF /
MOF
/
MOF
MOF /
MOF /

MOF /
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2.2 Top3

221

500 2016
168.7 GW 2.4%
1769.9 MW
56%
Rethinking Energy 2017
2020
140
2016 6 16
8
1.3
2020
35% 2030 2050
50% 80%
20 70
400 30
11% 2012
2020
6.4 320

2006—2020
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973 2.2.1 222 2.2.1
863 222 “ K

2.2.2

®2.2.1 “KABERERAREXEIR TERAREFZOENNEZ~HERIHEX

FS ER /X NAE RIFELLH Gk ek (4] SIS 1L
1 China 149 29.62% 180 18.16% 1.21
2 Japan 110 21.87% 140 14.13% 1.27
3 USA 105 20.87% 409 41.27% 3.90
4 Germany 54 10.74% 100 10.09% 1.85
5 South Korea 52 10.34% 58 5.85% 1.12
6 Taiwan of China 8 1.59% 13 1.31% 1.63
7 France 6 1.19% 5 0.50% 0.83
8 India 5 0.99% 0 0.00% 0.00
9 Russia 3 0.60% 0 0.00% 0.00
10 Canada 2 0.40% 35 3.53% 17.50

®2.2.2 "KIUEERERAREXER" TRFRENAEFOERNEEZ~HIE

Fs i Bz RFFE AFEHA WSIE WSIEELE YW1
1 YUAS 64 12.72% 53 5.35% 0.83
2 MATU 24 4.77% 21 2.12% 0.88
3 BOSC 17 3.38% 46 4.64% 2.71
4 SGCC 17 3.38% 22 2.22% 1.29
5 BATT 12 2.39% 111 11.20% 9.25
6 CHWE 12 2.39% 21 2.12% 1.75
7 HITB 11 2.19% 42 4.24% 3.82
8 LITE 11 2.19% 16 1.61% 1.45
9 0CIO 10 1.99% 3 0.30% 0.30
10 MINN 9 1.79% 4 0.40% 0.44

YUAS GS Yuasa Corp.; MATU Panasonic Corp; BOSC Bosch Gmbh Robert; SGCC State Grid Corp China;
BATT Battelle Memorial Inst; CHWE Chilwee Power Co Ltd; HITB Hitachi Chem Co Ltd; LITE Li-Tec Battery
Gmbh; OCIO OCI Co Ltd; MINN 3M Innovative Properties Co
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BP BP
2018
2040
2040 40%
South Korea
Germany

'Taiwan of China

United States of
] France

America

. India
Japan

Russia

China Canada

B 221 “KMEFEERAREXEMR TRF KRG
NFEEEFRMXESIERMLE

BATT

SGCC.
.CHWE
BOSC’ ‘ HITB

. Li-Tec Battery Gmbh

MATU

‘OCI Co., Ltd.

YUAS MINN

B 2.2.2 “AMEHEERAREXEMH TRRARIGHEENEEEIEMLSE
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2.2.3

223 224 223 224

*2.2.3 “WARRMEDRECELHRAR” TRARMETZOEFNEE~HERIX

FsS E=R /X NHE NI W55 el al IS5
1 USA 78 50.65% 258 83.23% 3.31
2 China 48 31.17% 63 20.32% 1.31
3 The Netherlands 10 6.49% 2 0.65% 0.20
4 South Korea 6 3.90% 7 2.26% 1.17
5 India 5 3.25% 2 0.65% 0.40
6 Saudi Arabia 5 3.25% 4 1.29% 0.80
7 Germany 4 2.60% 0 0.00% 0.00
8 France 3 1.95% 7 2.26% 2.33
9 Japan 3 1.95% 0 0.00% 0.00
10 Australia 1 0.65% 2 0.65% 2.00

*®2.2.4 “WARRHNEMRECELTRA” TRFRGPZOEFNOEE BT

Fs A Ex RFE RIFELLH ELE ELE G 47 I SR E
1 ESSO 22 14.29% 111 35.81% 5.05
2 UNVO 16 10.39% 8 2.58% 0.50
3 SNPC 12 7.79% 16 5.16% 1.33
4 SABI 10 6.49% 4 1.29% 0.40
5 SHEL / 6 3.90% 24 7.74% 4.00
6 CACP 5 3.25% 1 0.32% 0.20
7 LUMM 5 3.25% 11 3.55% 2.20
8 CALI 4 2.60% 4 1.29% 1.00
9 CELA / 3 1.95% 28 9.03% 9.33
10 UNCZ 3 1.95% 2 0.65% 0.67

ESSO Exxonmobil Chem Patents Inc; UNVO Universal Oil Prod Co; SNPC SINOPEC Corp; SABI SABIC
Global Technologies BV; SHEL Shell Oil Co; CACP CAS Dalian Chem & Physical Inst; LUMM Lummus Technology
Inc; CALI Chevron USA Inc; CELA Celanese Int Corp; UNCZ Univ Changzhou
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India

South Korea
. Saudi Arabia
The Netherlands . Germany

‘ France
.Japan

USA Australia

E 223 “WARBFEMNEMRECEEHTZAR TRFAR
AN EEERTXESIERES

China

SHEL
SABI

SNPC .
UNVO‘

ESSO UNCZ

E 224 “WARFEMNEMRECELTRAR” TERFR

ANARYEEN B S1EMES

2012 “

225 2.2.6
225

93.17%

Q . ‘CACP

‘ LUMM

. CALI
0.

226
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*225 ‘BeSERMAEHIERE TEFRMEFZOEFNEZ~HERIHEX

FsS E%R / X RNAE NIFELLHI Gk el (4] S SEEIE
1 China 914 93.17% 1039 94.20% 1.14
2 Japan 20 2.04% 38 3.45% 1.90
3 Russia 10 1.02% 1 0.09% 0.10
4 USA 10 1.02% 21 1.90% 2.10
5 South Korea 8 0.82% 2 0.18% 0.25
6 India 3 0.31% 0 0.00% 0.00
7 Taiwan of China 3 0.31% 0 0.00% 0.00
8 Australia 2 0.20% 1 0.09% 0.50
9 UK 2 0.20% 0 0.00% 0.00
10 Poland 2 0.20% 0 0.00% 0.00
*226 ‘GedS5EsuASHERE TEAREPZOEFNEE~LINE
FS 44 E=xR NHE RIFELLH Tk WEIEELs  FYHSIE
1 CMEG 59 6.01% 78 7.07% 1.32
2 BAOS 21 2.14% 14 1.27% 0.67
3 SHGG 19 1.94% 34 3.08% 1.79
4 ANSH 13 1.33% 9 0.82% 0.69
5 JGJT 12 1.22% 38 3.45% 3.17
6 HBIS 10 1.02% 9 0.82% 0.9
7 BISW 9 0.92% 3 0.27% 0.33
8 UYDB 9 0.92% 42 3.81% 4.67
9 JGHX 8 0.82% 8 0.73% 1.00
10 WSGC 8 0.82% 26 2.36% 3.25

CMEG Metallurgical Corp China; BAOS Baoshan Iron & Steel Co Ltd; SHGG Beijing Shougang Int Eng Technology
Co; ANSH Angang Steel Co Ltd; JGJT Shandong Iron & Steel Co Ltd; HBIS Hebei Iron & Steel Co Ltd; BISW

Jiangsu Province Metallurgical Design; UYDB Univ Northeastern; JGHX Gansu Jiu Steel Group Hongxing Iron & Steel
Co Ltd; WSGC Wauhan Iron Steel (Group) Corp



bl bR (1. ISE SRR

South Korea

USA .
Q ‘India
Russia ‘ Q Taiwan of China

‘ Australia
Japan
. UK

China Poland

E2.2.5 ‘e SERLASFIERE" TRARMGH
FTEERFMXESIENLES

JGJT

ANSH ‘
O .HBIS
SHGG ‘ O BJSW

‘ UYDB
BAOS
‘ .JGHX

CMEG WSGC

E 226 ‘GeaSEENASHIERE" TRFKRG
BEBRHDEEIFMSE

IRRRZELE K :
AR AK

TAELERR 5 :

MEELERR 5 -

BUst A DL
RKEKRF

78

RENFIRM PR

LBRBRE

E AR ) o REFFBEECR 2B

RERRIEBTXF

EHEMEMEAKRE



P
HH [
n

Engineering Fronts

1 “
1.1 Topl3 n
T0p13 ” L
1.1.1 mo
4 3 » o » o
” 1 143 /
v Cu,ZnSnSe,
/ Cu,ZnSnSe, " “
*F1.1.1 BBRESH TR Top13 TEHRENA
Ee TIEMERD 20 5| 95| iy BEWsHeX wEFSIA
" ERE SR SR HhREE =154 BISZER SEE
1 - 802 35451 44.20 2013.43 — —
2 687 37 042 53.92 2013.76 — —
3 75 146 1.95 2014.75 — —
4 10 130 13.00 2016.60 50.00% 0.00
5 595 30 669 51.54 2013.27 — —
6 810 36477 45.03 2013.46 — —
7 75 452 6.03 2015.20 — —
8 37 403 10.89 2016.49 0.00% 0.00
9 147 1507 10.25 2014.88 — —
10 1100 9872 8.97 2015.16 — —
11 573 25436 44.39 2013.52 — —
12 97 1117 11.52 2014.43 — —
/
13 Cu,ZnSnSe, 120 6395 53.29 2015.85 22.50% 0.00
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2012 2017

Be Pb

*1.1.2 RS T2 Top13 TERARANGZIIE IR ER T

Fs TiERRANG 20124 20134 2014 F 2015F 2016 F 20174
1 - 253 188 192 108 52 9
2 150 173 161 117 69 17
3 6 15 12 16 11 15
4 0 0 0 0 4 6
5 201 165 126 75 25 3
6 230 213 193 115 57 2
7 5 8 9 14 23 16
8 0 0 0 1 17 19
9 11 22 25 32 30 27
10 96 116 137 206 256 289
11 164 145 124 89 46 5
12 13 22 16 15 18 13

13 Cu,ZnSnSe, 1 2 7 28 48 34
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F-K 10
9
big data theories of cognition
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2004 6 IAEA
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13
LOCA Cu,ZnSnSe,
ABX,
(CaTiOy)
3.8% 22.7%
12
21
13.7%
25.2%
/
Cu,ZnSnSe,
Cu,ZnSnSe,
12.3%

8.7% 10.4%
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13%

PbS, CdSe

PbS/TiO,
InS,/TiO,

1.2 Top3

121

Be

PN

4.72%

Pb

8.0%

15%

In,S;+Cu-

DEMO

ICF

Z-FFR 7

ITER

CFETR

Z-FFR

ITER

Z-FFR

Z-FFR

MRT
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4 < 100 MJ 60~70 MA
150~300 ns 0.1 Hz “
Spitzer 4 ”
Q =100
10~20
Z 3 /
V4 1.2.1
V4
4 50%
10%
V4 1.2.2
Lawrence Livermore
Natl Lab Univ Rochester Los Alamos Natl Lab
MIT Gen Atom Co Ist Nazl Fis Nucl Sandia Natl
Labs Univ Oxford Chinese Acad Sci
V4 4 20
1.2.1
2018—2025
50~70 MA  Z
Z-FFR Z-FFR 1.2.2 Lawrence Livermore Natl
LTD Lab MIT Gen. Atom Co. Los Alamos Natl Lab

®1.21 “SEZEERAR: BT - RTREERA” TRERARINEPROIEXNEEFHERX

FS  ExR/#KX TIOIB3TEL 1e3Zefl EIETON EIET N4/ RIS IUR
1 USA 434 54.11% 20 456 57.70% 47.13
2 Germany 130 16.21% 6250 17.63% 48.08
3 UK 116 14.46% 6518 18.39% 56.19
4 France 111 13.84% 5468 15.42% 49.26
5 Japan 90 11.22% 5166 14.57% 57.40
6 Ttaly 87 10.85% 4316 12.17% 49.61
7 China 84 10.47% 3326 9.38% 39.60
8 Spain 53 6.61% 2359 6.65% 4451
9 Russia 49 6.11% 2234 6.30% 45.59

Switzerland 46 5.74% 2647 7.47% 57.54

—
(=}
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Univ. Rochester 122

1.2.3 1
29.75%

16.81% 10%

124
Chinese Acad Sci
20% Lawrence Livermore Natl Lab
16%

®1.2.2 “SHZEERA: BT - RERSHRAR" TRERARAFROIEXHNER~HIME

FS g BIOIE3E B3 EEhl W5 30X WEIBURLLSE] RIS IBR
1 Lawrence Livermore Natl Lab 116 14.46% 5810 16.39% 50.09
2 Univ Rochester 74 9.23% 2935 8.28% 39.66
3 Los Alamos Natl Lab 72 8.98% 3661 10.33% 50.85
4 MIT 44 5.49% 2674 7.54% 60.77
5 Gen Atom Co 41 5.11% 1933 5.45% 47.15
6 Ist Nazl Fis Nucl 29 3.62% 1116 3.15% 38.48
7 Sandia Natl Labs 25 3.12% 1323 3.73% 52.92
8 Univ Oxford 21 2.62% 1553 4.38% 73.95
9 Chinese Acad Sci 20 2.49% 988 2.79% 49.40
10 Univ Calif Berkeley 19 2.37% 1568 4.42% 82.53

Japan

Gen Atom Co

MIT
Ist Nazl Fis Nucl

Los Alamos Natl Lab Sandia Natl Labs

Spain

Univ Oxford
Germany
Univ Rochester

Russia
Chinese Acad Sci

Switzerland Lawrence Livermore Natl Lab Univ Calif Berkeley

1.2.1 “SeptizpeioR: RE - HERGHEEA” T2 1.2.2 “SeptizpeioR: BE - HEREHEEA” T8
MRENEEEERSMXERSIERNE HRRLEEENAENEIEMNSE

87
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*1.2.3 “SCitzeeRRN: BT - RETRAHEA" TEARANGHES O NEE HERIX

Fs Ezx /X B85 1% e X E &5 e ST e eS|
1 USA 9956 29.75% 2015.8
2 China 5626 16.81% 2016.1
3 Germany 3919 11.71% 2015.8
4 UK 2873 8.58% 2015.9
5 France 2542 7.59% 2015.7
6 Ttaly 2480 7.41% 2015.8
7 Japan 2267 6.77% 2015.8
8 Spain 1418 4.24% 2015.9
9 Russia 1207 3.61% 2015.7
10 Canada 1183 3.53% 2015.8

®1.2.4 "SRR BT - REBSHRR" TRRMRANGFES [ OIeXNEE~HAE

FsS A3 55 #2208 3L 55 %2/ Cie S EU A )i kS
1 Chinese Acad Sci 1208 19.58% 2016.1
2 Lawrence Livermore Natl Lab 1015 16.45% 2015.3
3 Univ Calif Berkeley 613 9.94% 2015.6
4 Los Alamos Natl Lab 591 9.58% 2015.5
5 Ist Nazl Fis Nucl 541 8.77% 2015.4
6 MIT 473 7.67% 2015.6
7 Univ Rochester 449 7.28% 2015.4
8 Russian Acad Sci 446 7.23% 2015.6
9 Univ Calif Los Angeles 419 6.79% 2016.0

—_
S

CALTECH 415 6.73% 2015.6
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21

2017
1.7 1500
26.4%
0.7 11945
1.7% 3057
26.3% 1182
78.6% 794
22.7% 515
96%
419 12%
52 73

6% 43

98%

REN21
2018 2017
70%

2017
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3063.7 MW
2017
28.9 GW 19% 2017
121 MW

2017

2017
175.4 GW 4%
96%
1
2926.6 MW
45% 1.7% 0.5
75%

2017
914.1 MW 23%
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BMS
MGCC

“ ? 2020
40 GW
28.49 GW
GW 2020

BP
PCS
EMS

2017
38.71

1.2.5

26.78%
6%

19.51%

1.2.6
MIT Imperial Coll Sci
Technol & Med Univ Malaya Chinese Acad Sci
Huazhong Univ Sci & Technol

10
1.2.3
1.2.4 Imperial Coll Sci Technol &
Med  Univ Malaya
1.2.7
33.96%
20%
5%
1.2.8
Chinese Acad Sci 25% Tsinghua

Univ  North China Elect Power Univ
10%
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#1.2.5 “AIB4ERREBANARMEE. DREIMREAR" TREARANEFROIEXHNER~ HERSMHX

Fs Ezx /X TIIE X E 1e32EL I W 5K WEIBURLLS RIS IR
1 USA 184 26.78% 9997 26.99% 54.33
2 China 134 19.51% 7261 19.60% 54.19
3 Iran 46 6.70% 1908 5.15% 41.48
4 India 43 6.26% 2382 6.43% 55.40
5 Spain 40 5.82% 2172 5.86% 54.30
6 UK 39 5.68% 2289 6.18% 58.69
7 Australia 39 5.68% 2158 5.83% 55.33
8 Germany 33 4.80% 1580 4.27% 47.88
9 Canada 33 4.80% 1419 3.83% 43.00
10 Malaysia 26 3.78% 1517 4.10% 58.35

#*1.2.6 “AIB4ERRREREBEAAREE. DREIMREAR" TRARINEFRZOIEXHNEER~ LG

FS s AN 378 SR 3 a4 W3R WEISRLLSE] RIS IBUR
1 MIT 15 2.18% 713 1.92% 47.53
2 Imperial Coll Sci Technol & Med 13 1.89% 798 2.15% 61.38
3 Univ Malaya 13 1.89% 643 1.74% 49.46
4 Chinese Acad Sci 12 1.75% 633 1.71% 52.75
5 Huazhong Univ Sci & Technol 12 1.75% 495 1.34% 41.25
6 Tech Univ Denmark 10 1.46% 717 1.94% 71.70
7 Indian Inst Technol 9 1.31% 491 1.33% 54.56
8 Univ New S Wales 9 1.31% 443 1.20% 49.22
9 King Fahd Univ Petr & Minerals 9 1.31% 440 1.19% 48.89
10 Univ Tehran 9 1.31% 368 0.99% 40.89

1.2.3
India
1
Iran Australia 20

Automated mining
Telemining /Distance mining 1992

China Intellimine

USA Malaysia

1.2.3 “OIBLERRABARMER. TREFRRAR"
TEMRAEEEERSX BRI S ERES
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Huazhong Univ Sci & Technol

Chinese Acad Sci
7
Tech Univ Denmark
I @
</
Univ Malaya ~ —
O Indian Inst Technol
\\\;\ i

=, \
// N
N Univ New S Wales
\
Imperial Coll Sci Technol & Med N

King Fahd Univ Petr & Minerals

MIT Univ Tehran

1.2.4 “AIBLRERREBFIAREE. TEENRRRA” TERARINOEZNEESIEME

®1.2.7 “IIBLEREFEKREFARERE. TREMRRIA” TRARNGPES IOIENNEER~HERMHEX
Fs Ex /K TS I IE 3 EL &5 1018 3L EIMES |
1 China 7544 33.96% 2016.3
2 USA 4244 19.11% 2015.9
3 India 1920 8.64% 2016.2
4 UK 1414 6.37% 2016.1
5 Iran 1294 5.83% 2016.2
6 Spain 1232 5.55% 2015.8
7 Australia 1205 5.42% 2016.0
8 Germany 1183 5.33% 2016.0
9 Italy 1150 5.18% 2015.9
10 South Korea 1027 4.62% 2016.1
*1.2.8 “UIBLRRREFAREE. TREMRIIA” TRRARNGPHES OIS EZ= G
FsS Ag 5 [#iE 3 E &5 e L) FI5E5 15
1 Chinese Acad Sci 870 24.47% 2016.1
2 Tsinghua Univ 417 11.73% 2016.3
3 North China Elect Power Univ 416 11.70% 2016.1
4 Univ Chinese Acad Sci 300 8.44% 2016.5
5 Xi’an JiaoTong Univ 299 8.41% 2016.1
6 Nanyang Technol Univ 268 7.54% 2016.1
7 Huazhong Univ Sci & Technol 259 7.29% 2016.2
8 Shanghai Jiao Tong Univ 250 7.03% 2016.2
9 Islamic Azad Univ 243 6.84% 2015.8
10 Zhejiang Univ 233 6.55% 2016.1
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Xi’an Univ Sci & Technol, Luohe Med Coll

China Univ Min & Technol Beijing Xi’an
Univ Sci & Technol =~ Luohe Med Coll
1 5%
1.2.5
1.2.6
Luohe Med Coll Chinese Acad Sci,
2 - - - Henan Qual Engn Vocat Coll, Henan Polytech Inst
CSIRO Luohe Med Coll Henan Qual

Engn Vocat Coll, Henan Polytech Inst

Xi’an Univ Sci & Technol

1.2.9 1.2.11

50%
10% 1.2.10 50%

®1.29 “WRSMSFAREEUXBIERA. X&SHMR TEARIDEPROIEXNEE~HERNX

FS BExR/#X B 1e3ZLE el W5 I5UR WS SR EL) RIS ISR
1 China 43 57.33% 75 51.37% 1.74
2 India 6 8.00% 5 3.42% 0.83
3 Canada 5 6.67% 9 6.16% 1.80
4 Australia 3 4.00% 24 16.44% 8.00
5 UK 3 4.00% 9 6.16% 3.00
6 USA 3 4.00% 8 5.48% 2.67
7 Romania 2 2.67% 11 7.53% 5.50
8 Iran 2 2.67% 2 1.37% 1.00
9 Ttaly 2 2.67% 2 1.37% 1.00
10 Thailand 2 2.67% 1 0.68% 0.50
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#1.210 “BWRSHSTFRERUCBIERA. KESHH TREARIETROIEXHNER LI

FS g BB B3 ELH WEIUR  HSIBURELE] RIS IR
1 Xi’an Univ Sci & Technol 6 8.00% 0 0.00% 0.00
2 Luohe Med Coll 4 5.33% 0 0.00% 0.00
3 China Univ Min & Technol Beijing 3 4.00% 3 2.05% 1.00
4 Henan Qual Engn Vocat Coll 3 4.00% 0 0.00% 0.00
5 Chinese Acad Sci 2 2.67% 27 18.49% 13.50
6 Shiraz Univ 2 2.67% 2 1.37% 1.00
7 Henan Polytech Inst 2 2.67% 0 0.00% 0.00
8 Univ Alberta 2 2.67% 0 0.00% 0.00
9 Shandong Univ Sci & Technol 1 1.33% 35 23.97% 35.00
10 CSIRO 1 1.33% 24 16.44% 24.00
UK 10% 1.2.12
USA . . .
Australia China Univ Min
& Technol Chinese Acad Sci Shandong Univ
Romani . . . .
emane Sci & Technol China Univ Min & Technol
Canada . . 3
Chinese Acad Sci
’ 20%
Iran
India ‘
2
Italy
China Thailand 2 1 T0p14
it sy e T S 0 o 3 Topl4
1.2.5 “BREHASFREEURBIERAR. XS
7 TR EEERTHXENSIEME 2.1.1

Chinese Acad Sci

Henan Qual Engn Vocat Coll . Shiraz: Ui
iraz Univ
. o |‘ Henan Polytech Inst
China Univ Min & Technol Beijing . \

-
\ . Univ Alberta
\

Luohe Med Coll \

\
‘i -
Shandong Univ Sci & Technol

Xi'an Univ Sci & Technol CSIRO

E1.2.6 “BWRSHSFREEMCIRIEZA. ZESHH TEARMGEEIOENGERLE



sB_nBD ViR . USRS TR
F1.2.11 "“WREBSIFREEUXETIERA, ZE5MH TEARMETIES R OEXNEE~ HERMIX
FS E=xR /X &5 [#ZIe 3 [E5 FCiE 3L ) FI5E5 15
1 China 78 53.06% 2017.0
2 Australia 15 10.20% 2016.5
3 USA 11 7.48% 2016.4
4 UK 10 6.80% 2017.3
5 India 10 6.80% 2016.7
6 South Korea 6 4.08% 2017.3
7 Italy 5 3.40% 2014.8
8 Malaysia 4 2.72% 2016.0
9 Japan 4 2.72% 2016.3
10 Taiwan of China 4 2.72% 2017.3
#1.212 “ExRSHSARERUXBRIERA, EESHH" TRARNEFES R OIEXAEEHE
Fs A b5 [#iE 3 E b5 1018 3L eS|
1 China Univ Min & Technol 24 32.88% 2017.8
2 Chinese Acad Sci 17 23.29% 2015.7
3 Shandong Univ Sci & Technol 10 13.70% 2017.9
4 CSIRO 5 6.85% 2016.8
5 Newcastle Univ 5 6.85% 2017.0
6 China Univ Geosci 3 4.11% 2016.3
7 Univ Sydney 3 4.11% 2016.7
8 New Jersey Inst Technol 2 2.74% 2017.0
9 Univ Malaya 2 2.74% 2015.5
10 Petru Maior Univ Tirgu Mures 2 2.74% 2016.5
4 5 mo
m K 2012 2017 2.1.2
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*2.1.1 BERST TR Top14 TRRARRNG

FsS TEFRALG RNIFE S5|RE IS5 FIRFFE
1 7570 19 467 2.57 2014.51
2 30 142 93 793 3.11 2014.02
3 6868 6162 0.90 2014.97
4 34 878 112316 3.22 2014.26
5 1700 32763 19.27 2014.47
6 23 387 55280 2.36 2014.56
7 1147 6231 5.43 2013.65
8 5821 19 950 3.43 2014.4
9 10 890 52436 4.82 2013.77
10 400 1080 2.70 2014.3
11 4766 17227 3.61 2014.51
12 3072 5108 1.66 2016.51
13 46 462 244 048 5.25 2013.69
14 3932 5379 1.37 2014.83

*2.1.2 BERSH W TREMEE Top14 ITRFRENEZOEFEELATE

FS TEAFRANG 20125 20138 20145 20155 20164%F 20174
1 599 747 848 1819 1796 1116
2 3203 4236 4377 4812 4750 5115
3 620 841 938 1145 1556 1651
4 4039 4882 5309 5355 5627 6614
5 140 192 234 255 312 392
6 2468 3501 3656 4064 4251 4394
7 127 102 144 161 160 232
8 492 811 831 804 1006 1308
9 1077 1246 1473 1608 1719 1890
10 34 46 48 56 80 86
11 273 590 608 713 669 880
12 15 44 157 259 622 1151
13 5150 5667 6509 6113 6723 8068
14 336 528 553 762 907 747
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2.2.1

3 “ ” 80%
5% 222

UYMT, UYMB SHGR UYHP SNPC
UYMT, UYMB  SHGR
2%
2.2.1

F2.21 “easiR (K. IEEMHSR ) FRABRZASZOEAES” TRARIMEPZOSHNER~HERIHX

FsS ER /X RIS RNIFELLH W55 ek 4] IS5
1 China 6330 83.62% 10 363 53.23% 1.64
2 USA 364 4.81% 5646 29.00% 15.51
3 Japan 227 3.00% 679 3.49% 2.99
4 Russia 132 1.74% 111 0.57% 0.84
5 Germany 82 1.08% 612 3.14% 7.46
6 South Korea 78 1.03% 45 0.23% 0.58
7 Australia 64 0.85% 287 1.47% 4.48
8 France 50 0.66% 359 1.84% 7.18
9 India 48 0.63% 139 0.71% 2.90
10 Canada 41 0.54% 786 4.04% 19.17
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222

UYMT, UYMB, SHGR, SNPC  Univ
Xi’an Sci & Technology UYMT, UYMB,
SHGR

Univ Xi’an

Sci & Technology UYMB, SHGR

2.2.2

222 “eastlR (RR. FEEIHES) FRABRASHOBRARE” TRRARMATROEFNEE~HNE

Fs g E=xR NAE  RAFBLH WS WIS IR
1 UYMT China 247 3.26% 1221 6.27% 4.94
2 UYMB China 189 2.50% 356 1.83% 1.88
3 SHGR China 153 2.02% 440 2.26% 2.88
4 UYHP China 141 1.86% 332 1.71% 2.35
5 SNPC China 91 1.20% 374 1.92% 4.11
6 UYTL China 85 1.12% 150 0.77% 1.76
7 Univ Xi’an Sci & Technology China 79 1.04% 128 0.66% 1.62
8 KOBM Japan 74 0.98% 225 1.16% 3.04
9 BISW China 73 0.96% 67 0.34% 0.92
10 SDST China 69 0.91% 108 0.55% 1.57

UYMT Univ China Mining & Technology UYMB Univ China Mining & Technology Beijing SHGR

Shenhua Group Corp Ltd UYHP
Taiyuan Technology KOBM
Shandong Sci & Technology

Kobe Steel Ltd BISW

Germany

Russia
South Korea

Japan Australia

France
USA

.India

China Canada

221 “eareiR (Ex. ERNRS ) FRAIBRS
‘%Zl&\?ﬁ*%%” TITEFRENEEERSHXEE(E
[k

Univ Henan Polytechnic

SNPC China Petroleum & Chem Corp UYTL Univ
Beijing Shenwu Environment & Energy Tech SDST Univ
SNPC
UYHP
|/ h . UYTL
SHGR y ) Univ Xi'an Sci &
~ Technology

. KOBM
.BJSW

SDST

UYmMB

UYMT

222 “feaseR (Ex. IEBENHS) FRAIBRS
SRR TRFRMONEZNEESIEMNE

109
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2
SiC GaN
900V-1700V SiC 30V-650V
2 GaN 10kV SiC MOS-
1 FET 27kV SiC IGBT  22kV SiC GTO
10kV SiC MOSFET  10kV
SiC IGBT
SiC
IGBT IGCT
6 8000V/4000A 3
4500V/4000AIGCT 3300V/2400AIGBT
2018
4500V/3000A IGBT ABB FACTS
8500V/4240A STATCOM SVC
4500V/2100A IGBT PET
GTO IGBT

*223 ‘BARRSEANEENBFRMEREE TEARAEPROENNEZ~HERIHEEX

Fs Ex /X RIFE RITELLH ELE ELE =40 IS 1%L
1 China 19 056 63.22% 21726 23.16% 1.14
2 Japan 4897 16.25% 30 528 32.55% 6.23
3 USA 1643 5.45% 22001 23.46% 13.39
4 South Korea 1200 3.98% 2995 3.19% 2.50
5 Germany 1139 3.78% 5953 6.35% 523
6 Switzerland 469 1.56% 3607 3.85% 7.69
7 Russia 403 1.34% 125 0.13% 0.31
8 Austria 256 0.85% 2126 2.27% 8.30
9 Taiwan of China 221 0.73% 822 0.88% 372
10 France 196 0.65% 1087 1.16% 5.55
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223

224

223

224

®2.24 "“BARRSEADFENEFHRMARES TEFRMGPROEFNEEHIIE

Fs A E=xR RNHE RITELLHI W55 WEIELEE IO
1 SGCC China 2186 7.25% 3583 3.82% 1.64
2 FIIE Japan 771 2.56% 5982 6.38% 7.76
3 INFN Austria 673 2.23% 4827 5.15% 7.17
4 MITQ Japan 590 1.96% 3980 4.24% 6.75
5 CRRC China 497 1.65% 802 0.86% 1.61
6 ALLM Swizerland 438 1.45% 3161 3.37% 7.22
7 TOKE Japan 437 1.45% 2232 2.38% 5.11
8 NPDE Japan 419 1.39% 3037 3.24% 7.25
9 TOYT Japan 419 1.39% 2187 2.33% 5.22
10 CSPG China 274 0.91% 311 0.33% 1.14

SGCC State Grid Corp China FJIE Fuji Electric Co Ltd INFN Infineon Technologies AG  MITQ

Mitsubishi Electric Corp CRRC Zhuzhou Crre Times Electric Co Ltd ALLM ABB Technology Co Ltd TOKE

Toshiba Corp NPDE Nippondenso Co Ltd TOYT
Ltd.

South Korea
Switzerland

Russia

Austria

Japan

Taiwan of China

China France

223 “BARKSEANEBHBEFHRERESE T

B REIGNEEZERSMXESERWLE

TOYOTA Jidosha KK CSPG China Southern Power Grid Co

CRRC

INFN .

NPDE
FJIE

SGCC CSPG
E 224 “BARKSERDEBHBFRERESE T
I AR EEZHWIEEIEME
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3
225
4850 9
UP3  UP2-800
THORP 300
20%
6%
U Pu MA 2.2.6
GENE PHIG CGNP
MITQ 5%
2.2.5
“ 2.2.6
+ CGNP  CNNU
VR) HITA TOKE GENE

*225 “ZHRELERZEENERNE" TRARMETZOEFNEEHERIIEX

FS B/ #X RITE NIFELLHI GRS WS IEEEH 51
1 Japan 193 30.54% 700 18.37% 3.63
2 USA 170 26.90% 1921 50.42% 11.30
3 China 153 24.21% 182 4.78% 1.19
4 The Netherlands 38 6.01% 767 20.13% 20.18
5 Germany 28 4.43% 289 7.59% 10.32
6 South Korea 21 3.32% 42 1.10% 2.00
7 France 16 2.53% 115 3.02% 7.19
8 Russia 14 2.22% 3 0.08% 0.21
9 Canada 9 1.42% 54 1.42% 6.00

Poland 6 0.95% 2 0.05% 0.33

—_
S
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F®22.6 “ZHRELERZRENERNER" TRARINETROERNEE LI

FS g Ezx RIE NIFELLH W55 WEIEEL  FIRRSIE
1 GENE USA 38 6.01% 404 10.60% 10.63
2 PHIG The Netherlands 34 5.38% 571 14.99% 16.79
3 CGNP China 32 5.06% 68 1.78% 2.13
4 MITQ Japan 32 5.06% 71 1.86% 2.22
5 HITA USA 29 4.59% 120 3.15% 4.14
6 SHMA Japan 29 4.59% 146 3.83% 5.03
7 TOKE Japan 25 3.96% 38 1.00% 1.52
8 CNNU China 17 2.69% 17 0.45% 1.00
9 USGO USA 12 1.90% 47 1.23% 3.92
10 WESE USA 10 1.58% 76 1.99% 7.60
GENE General Electric Co PHIG Konink Philips NV CGNP China Guangdong Nuclear Power Group Co L
MITQ Mitsubishi Electric Corp HITA Hitachi Ltd. SHMA Shimadzu Corp TOKE Toshiba Corp CNNU

China National Nuclear Corporation USGO

Co Llc

Germany

. South Korea

France

The Netherlands

China ’

USA

Russia

Canada

Japan Poland

E 225 “ZMHELERZIREINGENE" TRAKRR
IBREEERFXESIERE

USGO: National Nuclear Security Administration, which is an agency within
the U.S. Department of Energy and is closely related to U.S. Department of Homeland Security WESE

Westinghouse Electric

HITA

CGNP

PHIG .

CNNU

.USGO

GENE WESE

E22.6 “ZMHELERZEENERNER" TR
IR EEN B S {EMES

RERSRESMFERARSTEFRA:
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1 2012 2017
1.1 Topl0

Top10 1
1.1.1

”w
noou

noou " oou

F1.1.1 R KR EERTEM Top10 TIRARRNG

220 #5l RIgw 15 B WEFSI R

= TEHRENS e N N . .
55 REHSALR 38 SRR SR HERE BN AL SRR L
1 215 4440 20.65 2014.57 — —
2 64 2594 40.53 2013.59 — —
3 27 601 22.26 2013.74 — —
4 317 9213 29.06 2013.89 — —
5 107 3704 34.62 2013.92 — —
6 31 1244 40.13 2015.32 38.70% 0.00
7 7 243 34.71 2016.14 28.60% 0.00
8 141 7023 4981 2014.39 — —
9 52 1244 23.92 2015.50 — —

10 49 913 18.63 2013.78 = =
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F®1.1.2 R KASEZFIETL Top10 TIEARANEZIMEIEF R TR

S TAEHRATE 20124 2013% 20144 20154 20164 20174
1 30 39 31 39 45 31
2 14 17 17 13 3 0
3 7 3 9 6 2 0
4 56 76 76 70 34 5
5 17 26 27 25 10 2
6 1 0 4 11 13 2
7 0 0 0 2 2 3
8 25 21 21 32 32 10
9 1 1 6 18 15 11
10 10 9 18 6 6 0

2012 2017
64
2594 40.53
3
2012 2017
215 4440
20.65
2
2012 2017
27 601
22.26
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2012
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317
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1244
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2012 2017
52
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2012 2017
49
18.63

1.2 Top3

121
20

913

215
20.65
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F1.21 "IATIREMSEGESFHAIREN TEARNATROICXHEE " HERSMX

Fs  ExR/KX IO STEL 1e3ZEE ) CE[ETUN W3 SURELH) RIS BUR
1 China 72 33.49% 1523 34.30% 21.15
2 USA 40 18.60% 911 20.52% 22.78
3 Italy 24 11.16% 528 11.89% 22.00
4 Australia 19 8.84% 396 8.92% 20.84
5 UK 18 8.37% 421 9.48% 23.39
6 Iran 18 8.37% 303 6.82% 16.83
7 Czech Republic 12 5.58% 124 2.79% 10.33
8 Singapore 11 5.12% 254 5.72% 23.09
9 France 9 4.19% 279 6.28% 31.00
10 Germany 9 4.19% 151 3.40% 16.78

#1.22 “tATRENSEFLSFHAIRENE TRARBNAPZROICAEE B

FS i e EL 344l WEISOR  WSISORELE RIS ISR
1 Hunan Univ 13 6.05% 342 7.70% 26.31
2 Dalian Univ Technol 12 5.58% 207 4.66% 17.25
3 Tongji Univ 10 4.65% 240 5.41% 24.00
4 Lehigh Univ 9 4.19% 256 5.77% 28.44
5 Univ Sydney 8 3.72% 199 4.48% 24.88
6 Univ Zabol 8 3.72% 118 2.66% 14.75
7 Natl Univ Singapore 6 2.79% 183 4.12% 30.50
8 Tech Univ Munich 6 2.79% 103 2.32% 17.17
9 VSB Tech Univ Ostrava 6 2.79% 48 1.08% 8.00
10 Politecn Milan 5 2.33% 149 3.36% 29.80

1.2.1
33.49% 9.7%
1.2.2
/
21.15 1.2.3
/ 1.2.1 1.2.4
/
/

1.2.2
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UK

Australia Iran Univ Sydney

Lehigh Univ
Univ Zabol

Italy

Czech Republic
Tongji Univ 5
Q Natl Univ Singapore

‘ Tech Univ Munich
.VSB Tech Univ Ostrava

Singapore

USA

Dalian Univ Technol

France

China Germany
E1.21 “IATIREMSEFELERUEY" TEHAR E1.22 “TAIREMSEFZLEGUEN" TEHAR
AEEEERFXERISIEMLE ANEEENY B SRS

#1.2.3 “TAIREMSESFEEwIREN TREARMGTRS OIS NNEER~ HERSMHX

FS Ex /X HE5 e STEL &5 [#Cig S FI5E5 |15
1 China 1191 38.72% 2016.5
2 USA 645 20.97% 2016.0
3 Italy 241 7.83% 2015.9
4 UK 216 7.02% 2016.2
5 Australia 182 5.92% 2016.4
6 Iran 167 5.43% 2016.5
7 Germany 132 4.29% 2016.5
8 India 112 3.64% 2016.2
9 Singapore 96 3.12% 2016.1
10 France 94 3.06% 2016.3

®1.24 “TAIREMSEGeEGUREN TREARANGPIES ROCXOEEF B

FS g T3 1#iE 3 EY &5 1z Cie 3L F5E5 15

Hunan Univ 150 18.82% 2016.4
2 Tongji Univ 131 16.44% 2016.4
3 Lehigh Univ 90 11.29% 2015.4
4 Dalian Univ Technol 76 9.54% 2016.5
5 Politecn Milan 66 8.28% 2016.0
6 Beihang Univ 65 8.16% 2016.7
7 Huazhong Univ Sci & Technol 57 7.15% 2016.6
8 Univ Sydney 55 6.90% 2016.3
9 Wuhan Univ 54 6.78% 2015.7
10 Northwestern Polytech Univ 53 6.65% 2016.4
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1.2.2

64
40.53

1.2.5
17.19%

42.45

1.23

1.2.6
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*1.25 “BetteesBikRREEaH” TREMRNEPZOICNEEHERIX

Fs Ezx /X TIIE X E 1e3ZEefl CEIETWN WEISURELS  RIHEIBUR
1 USA 18 28.13% 721 27.79% 40.06
2 South Korea 13 20.31% 552 21.28% 42.46
3 China 11 17.19% 467 18.00% 42.45
4 UK 6 9.38% 225 8.67% 37.50
5 The Netherlands 4 6.25% 215 8.29% 53.75
6 Italy 4 6.25% 174 6.71% 43.50
7 France 4 6.25% 119 4.59% 29.75
8 Canada 4 6.25% 106 4.09% 26.50
9 Malaysia 3 4.69% 89 3.43% 29.67
10 India 1 1.56% 102 3.93% 102.00

*1.26 “BetteeSEsUKRESSMR TEH

RELAFROIE XA EZ = R

FS s e B3 LA WEIBR  WEIBRELE] RIS IEUR
1 Korea Univ 8 12.50% 299 11.53% 37.38
2 Univ Michigan 7 10.94% 297 11.45% 42.43
3 Univ Connecticut 6 9.38% 271 10.45% 45.17
4 Korea Inst Construct Technol 4 6.25% 233 8.98% 58.25
5 Eindhoven Univ Technol 4 6.25% 215 8.29% 53.75
6 Univ Liverpool 4 6.25% 150 5.78% 37.50
7 Daegu Univ 4 6.25% 126 4.86% 31.50
8 Sejong Univ 3 4.69% 185 7.13% 61.67
9 Univ Perugia 3 4.69% 140 5.40% 46.67
10 Univ Suwon 3 4.69% 108 4.16% 36.00

The Netherlands
UK Italy 1.2.4
China - Q France
Canada
South Korea 1.2.7
.Malaysia
1.2.8

USA

India

123 “BEEASRIKRREARN TR

AEZERSMXESIERES
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Eindhoven Univ Technol
Korea Inst Construct Technol/,m\

( ] .Univ Liverpool
¢

Y Daegu Univ

Univ Connecticut

Sejong Univ

.Univ Perugia

Univ Suwon

Univ Michigan

Korea Univ

E124 ‘BEEESSKREEAMN TR
AEBHUDERE (FRLE

123

#1.2.7 “BetttSEOKRESSMR” TEARANETIES B OEXHEE HERSMIX

FS Ex /X T3 1#e S E 55 [#Z/Cie S FI5E5 |15
1 China 452 31.45% 2016.5
2 USA 310 21.57% 2016.3
3 South Korea 142 9.88% 2016.2
4 Australia 107 7.45% 2016.6
5 Italy 96 6.68% 2016.5
6 Canada 73 5.08% 2016.5
7 India 72 5.01% 2016.3
8 UK 66 4.59% 2016.2
9 Tran 60 4.18% 2016.5
10 Malaysia 59 4.11% 2016.4

*1.2.8 "“Batee5S8akRREESR TREMRANEES B OE XM EZEF~HIE

FS s HES B3 &5 [#2/CiE SEL A FI95E5 |15
1 Korea Univ 51 13.67% 2015.6
2 Harbin Inst Technol 41 10.99% 2016.6
3 Hanyang Univ 40 10.72% 2016.9
4 Southeast Univ 39 10.46% 2016.3
5 Dalian Univ Technol 37 9.92% 2016.6
6 Hunan Univ 35 9.38% 2016.5
7 Univ British Columbia 33 8.85% 2016.3
8 Northwestern Univ 33 8.85% 2015.9
9 Iowa State Univ 32 8.58% 2016.3
10 Missouri Univ Sci & Technol 32 8.58% 2016.9
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*1.29 "EREEHBEVRSTRBE ITRARMETROIENNNEEHERIHX

FS E=xR /#X I 1B3ZLE ) WS I5UR WS ISR EL A RIWE SR
1 Spain 9 33.33% 222 36.94% 24.67
2 Australia 5 18.52% 82 13.64% 16.40
3 USA 3 11.11% 88 14.64% 29.33
4 Italy 3 11.11% 64 10.65% 21.33
5 Portugal 3 11.11% 51 8.49% 17.00
6 Canada 2 7.41% 52 8.65% 26.00
7 Switzerland 2 7.41% 47 7.82% 23.50
8 UK 2 7.41% 45 7.49% 22.50
9 France 2 7.41% 34 5.66% 17.00

3.70% 31 5.16% 31.00

—
(==}
—_

Sweden
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27 1.1.1
22.26 1.2.11
1.2.9
1.2.12
1.2.5
1.2.10
1.2.6
*1.2.10 “"ERSEBEMHSHEL" TEARINEPZOICXNEZ~HIG
FsS g e 1B3ZLE el WEIBUR  HESIBURELE RIS IR
1 Univ Cordoba 6 22.22% 156 25.96% 26.00
2 Univ Granada 3 11.11% 57 9.48% 19.00
3 Univ Palermo 2 7.41% 46 7.65% 23.00
4 Univ Beira Interior 2 7.41% 35 5.82% 17.50
5 Swinburne Univ Technol 2 7.41% 34 5.66% 17.00
6 Paradox Access Solut Inc 1 3.70% 35 5.82% 35.00
7 Univ Kansas 1 3.70% 35 5.82% 35.00
8 Empa 1 3.70% 33 5.49% 33.00
9 KTH Royal Inst Technol 1 3.70% 31 5.16% 31.00
10 Univ Nottingham 1 3.70% 30 4.99% 30.00
Portugal
‘ Earrart Swinburne Univ Technol
/)/ Univ Beira Interw@ ’ Paradox Access Solut Inc
: Q Switzerland | / S
Univ Palermo - /O

~ e UK

-
Australia ‘
. France

I Sweden

Spain

E1.25 “BREEDBEMHESHHBLE" TREARANG
FEERFMXEIESIEMLE

-

KTH Royal

Univ Granada ‘ \‘
/
Inst Technol

Univ Cordoba I Univ Nottingham

E1.2.6 "“BREMBEMHSHRBE" TREAREG
FENENEIERSE
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*1.2.11 "ERFEBEVRSTRBE" TRARAMETES IRIEXHNEER~HERSMX

FS ER /X &5 [ iE 3 &5 [#ZCie S I |15
1 China 151 18.48% 2016.8
2 USA 146 17.87% 2016.4
3 Spain 123 15.06% 2016.2
4 Australia 88 10.77% 2016.5
5 UK 74 9.06% 2016.2
6 Ttaly 64 7.83% 2016.5
7 India 49 6.00% 2016.8
8 Portugal 47 5.75% 2016.1
9 France 39 4.77% 2016.1
10 Thailand 36 4.41% 2016.4

®1.2.12 "EREEHBERSTRBE” TRARMGFIES BOIEXREE~HE

Fs s TES B33 b5 [ 018 3L S as)iE k=S
1 Swinburne Univ Technol 37 16.30% 2015.9
2 Univ Cordoba 34 14.98% 2015.2
3 Univ Nottingham 30 13.22% 2015.9
4 Suranaree Univ Technol 29 12.78% 2016.0
5 Tongji Univ 20 8.81% 2016.7
6 Southeast Univ 19 8.37% 2016.9
7 KN Toosi Univ Technol 16 7.05% 2015.6
8 Univ Politecn Valencia 16 7.05% 2016.8
9 Univ Melbourne 13 5.73% 2016.8
10 Changan Univ 13 5.73% 2016.6
2 _— " «
2.1 Topl0 3D = ”
Top10 : ”
2.1.1 2012 2017
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FR2.1.1 R KFSEFIEG Top10 TIEFRRNE

Fs TEFRRLG RIE WEIUR SIS ISR FIYRFFE
1 3D 65 951 14.63 2014.45
2 49 245 5.00 2015.41
3 85 1022 12.02 2013.44
4 14 34 2.43 2014.50
5 135 49 0.36 2016.61
6 179 240 1.34 2015.09
7 254 380 1.50 2015.28
8 153 1757 11.48 2013.67
9 67 542 8.09 2014.28
10 570 20781 36.46 2013.42

& 2.1.2 KR, KFISEFAIE®E Top10 TEFRMIGROEFNEFEATE

FsS TEAFKRANG 20125 20134 20144 20154 20164 2017
1 3D 9 7 15 17 14 3
2 4 3 3 11 15 13
3 22 31 16 8 5 3
4 4 1 2 1 3 3
5 0 3 0 3 34 95
6 21 10 32 36 28 52
7 22 20 39 43 44 86
8 39 29 43 30 9 3
9 9 12 10 25 9 2
10 205 127 112 57 57 12

1 3D
CPS
3D

Physical System

Cyber System
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2012 2017
3D 65
951 14.63
2 2012 2017
85 1022
“ " 12.02
4
10 km
500 m 0.5 MPa
50 km 1 MPa
2012 2017
49 245
5.00
3
2012 2017
34 2.43
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2012 2017
135 49 0.36
6 2012 2017
254 380 1.50
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2012 2017

179 240 1.34
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2012 2017
153
1757 11.48
9
GNSS
Wi-Fi/ WSN /RFID/UWB
2012 2017
570 20781
36.46
2.2 Top3
2.2.1 3D
46%
CPS
3D
2012 2017
67 542
8.09
10

3D
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2016

65

22.41
40%

8.69

14.63

221
41.54%

221

222
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F2.2.1 “EREBIERH 3D TEIRAR" TRARMIGFZOEFNEER~HERRMHX

FS Ex RITE RITELLH CEIETWN WEBURELE]  FEIHBIEUR
1 USA 27 41.54% 605 63.62% 22.41
2 China 26 40.00% 226 23.76% 8.69
3 South Korea 5 7.69% 27 2.84% 5.40
4 Denmark 1 1.54% 12 1.26% 12.00
5 Finland 1 1.54% 20 2.10% 20.00
6 India 1 1.54% 21 2.21% 21.00
7 Japan 1 1.54% 13 1.37% 13.00
8 The Netherlands 1 1.54% 22 2.31% 22.00
9 Russia 1 1.54% 3 0.32% 3.00
10 Germany 1 1.54% 2 0.21% 2.00

*22.2 "BrEBERE 3D THRA” TREFRETZOEFNEE~LTINE

RNIFE W5 WIS

7 s =R OBTE hm smr o oRem sk
1 STTS(Makerbot Ind LLC) USA 8 12.31% 243 25.55%  30.38
2 CSCE(China State Construction Engrg. Corp. Ltd.) China 3 4.62% 19 2.00% 6.33
3 SMSU(SAMSUNG Electronics Co., Ltd.) South Korea 3 4.62% 17 1.79% 5.67
4 IROB(Irobot Corp) USA 2 3.08% 92 9.67%  46.00
5 APRECIA Pharm Co USA 2 3.08% 77 8.10%  38.50
6 GENE(General Electric Co) USA 2 3.08% 32 3.36%  16.00
7 CISC(Cisco Technology Inc) USA 2 3.08% 17 1.79% 8.50
8 GLDS(LG Display Co., Ltd.) South Korea 2 3.08% 10 1.05% 5.00
9 UYTIJ(Tongji University) China 1 1.54% 41 431%  41.00
10 View Inc USA 1 1.54% 37 3.89%  37.00

Makerbot Ind LLC
SAMSUNG Electronics

Co., Ltd.
2.2.2

2.2.2
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APRECIA Pharm Co

.GENE

India

The Netherlands
Finland

lRo@

South Korea ‘

China ‘

Japan

‘ Denmark
. Russia

_— .
CSCE .

cisc
. GLDS

I uYTJ

*2.2.3 ‘GEAURGEEERA” TEREFRISGPZOSHNEE~HERN X

USA Germany STTS View Inc
221 “HEEERH 3D TERAR" TRALRIGH 222 “BREEERHE 3D TEHRAR" TRALRIGHN
FEERFIXEEIEME TR EIEMILE
4.96
223
224
80%
12
224
2.2.3
49 5 2.1.1
223
95.92%

Fs E=x /X RFFE AFEHH WEHUR WEBRREH ISR
1 China 47 95.92% 233 95.10% 4.96
2 USA 1 2.04% 8 3.27% 8.00
3 Japan 1 2.04% 4 1.63% 4.00
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*224 "“BEMYIREFERERA" TRFRANETZOERNEES~LHTIE

RIFE wWal  WEIBR S|
S B HX  AFE \ \
= i s ONTR Ty mk wm K
1 Beijing Taikong Panel Ind Corp China 3 6.12% 9 3.67% 3.00
2 Changzhou Lvjian Plate Ind Co., Ltd. China 3 6.12% 9 3.67% 3.00
3 Hengyuan Building Board Ind Co., Ltd. China 3 6.12% 9 3.67% 3.00
4 Shandong New Century Municipal Eng Co China 2 4.08% 10 4.08% 5.00
5 Univ Northeast Petroleum China 2 4.08% 6 2.45% 3.00
6 CNPW(Power Construction Corporation of China)  China 2 4.08% 4 1.63% 2.00
7 Shenzhen Inst Building Res Co., Ltd. China 2 4.08% 3 1.22% 1.50
g Lifengwang Shishi Environ@ental Protection China | 2.04% 13 531% 13.00
Building Material
9 CRTC(Railway ]?ng Res .Inst China Academy China 1 2 04% 10 4.08% 10.00
Railway Sciences)
10 Dongguan Yueyuan Packaging Co., Ltd. China 1 2.04% 9 3.67% 9.00
11 Guangdong Yuansheng Eco-environment Prot China 1 2.04% 9 3.67% 9.00
12 UYZH(Zhejiang University) China 1 2.04% 9 3.67% 9.00

. USA

China ‘

& 223

. Japan

‘BEMYIREERIERAR" TRFKAGH

FEERSMKESIEML
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CNPW
Univ Northeast Petrol
niv Northeast Petroleum . . ~ Shenzhen Inst Building Res Co., Ltd.
()
Shand New Century Municipal Eng C
alceng. Sew LEMUl MUNICRLENg &0 / Lifengwang Shishi Environmental
o Protection Building Material

Hengyuan Building Board Ind Co., Ltd.

. . CRTC

. Dongguan Yueyuan Packaging Co., Ltd.

Changzhou Lvjian Plate Ind Co., Ltd.
. Guangdong Yuansheng Eco-environment Prot

Beijing Taikong Panel Ind Corp UVZH

E 224 “‘GEMURFEERERA" TRARINEHEENMESIEMLE

2.2.5
, 72.94%
10.31
2.2.5
IntelliDriveSM Smartway 2.2.6
eSafety Qualcomm Incorporated
85 12.02 2.1.1 2.2.6
*2.25 "SEXBRERAGR ITEFRAIEPZOEANNEE~HERIHIX
FsS ER /KX RITE RFFELLH) W5 ISR WEIBURELE] TS SR

1 China 62 72.94% 639 62.52% 10.31

2 USA 17 20.00% 301 29.45% 17.71

3 Australia 2 2.35% 23 2.25% 11.50

4 Japan 2 2.35% 24 2.35% 12.00

5 Finland 1 1.18% 23 2.25% 23.00

6 India 1 1.18% 16 1.57% 16.00

7 The Netherlands 1 1.18% 39 3.82% 39.00

8 Saudi Arabia 1 1.18% 16 1.57% 16.00

9 Sweden 1 1.18% 10 0.98% 10.00
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F22.6 "“ERETBIERAGR" TREFARMGTRZOEFNOER~ I

L _ INFE 7 y 45 N i> y
7S o =R AT S men
1 QCOM(Qualcomm Incorporated) USA 5 5.88% 61 5.97% 12.20
2 UYQI(Tsinghua University) China 2 2.35% 35 3.42% 17.50

UYXN(Xidian University) China 2 235% 25  2.45% 12.50
4 ZGTH(China Railway Signe.ll & Communication Corporation China ) 235% 25 2.45% 12.50

Limited)

5 HAIT(Harbin Institute of Technology) China 2 235% 24 235% 12.00
6 IBMC(International Business Machines Corporation) USA 2 2.35% 23 2.25% 11.50
7 Xi’an Feisida Automation Eng Co., Ltd. China 2 235% 21 2.05% 10.50
8 Wuhan Fenghuo Zhongzhi Digital Technology China 2 2.35% 17 1.66% 8.50
9 Bravioz Oy Finland 1 1.18% 40  391% 40.00
10 TTTA(Tata Consultancy Service Co., Ltd.) India 1 1.18% 39  3.82% 39.00

Japan Finland

Australia /. India

B O The Netherlands

’ ‘Saudi Arabia

China Sweden

B 225 “GREXBXERAGR IERAFRIENEZERSMKESIEMLE

HAIT

ZGTH

. IBMC

UYXN . f/‘\ Xi'an Feisida Automation Eng Co., Ltd.
wr

Wuhan Fenghuo Zhongzhi Digital

Technology
uyal

. I . Bravioz Oy
TTTA

QCOM

B 226 “BREXBAXERAGR” TRFRINENEEIEESIEMLE
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1
1.1 Topl0
Top10 1.1.1
7 2012 —2017
1.1.2

F1.1.1 HIEE Top10 TIERHARAENG

&b WEl REsEsl 1 BW5l WERSIBRY

S TAEHRIHA WY OER SR RS evath Skt
1 483 22 579 46.75 2013.24 — —
2 182 12 610 69.29 2014.02 — —
3 1119 68 394 61.12 2013.49 — —
4 11 291 26.45 2016.27 27.3% 0.00
5 29 655 22.59 2014.48 27.6% 0.00
6 38 1852 48.74 2013.66 15.8% 0.00
7 14 731 52.21 2014.14 14.3% 0.00
8 20 2112 105.60 2013.10 — —
9 152 6221 40.93 2015.01 16.4% 0.02
10 14 402 28.71 2016.07 14.3% 0.00
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& 1.1.2 WIRPEL Top10 TEARBNAGZEFROIEIRTE

Fs TiEHARENE 20125 20134 20145 2015 20165%F 20174
1 175 138 79 68 18 5
2 31 28 58 39 24 2
3 324 287 258 157 74 19
4 0 0 0 2 4 5
5 7 2 5 4 7 4
6 9 9 11 4 5 0
7 1 3 4 5 1 0
8 8 5 4 3 0 0
9 9 17 28 33 40 25
10 0 0 0 4 5 5
2 3
GBD
3.1 DA-
LYs

10y m PM,, 250 m PM,;

1~100
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pH

7
9
9 km
18 km 15
2012 10 Sandy 15
- 100
2015 10
GRAPRES
GRAPES
3 km 10~25 km GRAPES /
COD

8

Fenton
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+
1.2 Top3
1.2.1
2013

92%
300

PM,; PM,,

NO, 0O,

VOCs
PM,

IARC

90%

SO,
Co

1119
68394 61.12
2012—2015 1.1.1
1119
71.26
84.89 1.2.1
7.42%
6.88% 11212 9938
1.2.2
1.2.1 556 228 168
149.60 139.42 134.87
1.2.1
1.2.2 83
77 53
Univ British Columbia  197.93
Hlth Canada 195.91 195.18
1.2.2
1.2.2 Hlth Canada
Univ British Columbia

123 124
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®1.2.1 “KRESROBENN TREARMGPROIEXNEE~HERSMX

Fs Ex / X 2D E 1e3ZEefl ELETIN WIBURELG] RIS BUR
1 USA 556 49.69% 39618 57.93% 71.26
2 China 228 20.38% 19 356 28.30% 84.89
3 UK 168 15.01% 17229 25.19% 102.55
4 Canada 130 11.62% 13335 19.50% 102.58
5 Italy 106 9.47% 8740 12.78% 82.45
6 Germany 102 9.12% 14221 20.79% 139.42
7 Spain 92 8.22% 11 044 16.15% 120.04
8 France 90 8.04% 10 580 15.47% 117.56
9 The Netherlands 86 7.69% 11599 16.96% 134.87
10 Switzerland 72 6.43% 10771 15.75% 149.60

®1.2.2 "KESENOREMN" TREARINEPROIEXHEEHIE

Fs i OB 1BXEEhl  WEIBIR  HSIBIUREEE] RS IR
1 Harvard Univ 83 7.42% 11212 16.39% 135.08
2 Univ Calif Berkeley 77 6.88% 9938 14.53% 129.06
3 Peking Univ 53 4.74% 3292 4.81% 62.11
4 Univ Utrecht 50 4.47% 8923 13.05% 178.46
5 US EPA 47 4.20% 8512 12.45% 181.11
6 Hlth Canada 43 3.84% 8424 12.32% 195.91
7 Chinese Acad Sci 43 3.84% 3074 4.49% 71.49
8 Univ British Columbia 42 3.75% 8313 12.15% 197.93
9 Ctr Res Environm Epidemiol CREAL 42 3.75% 2830 4.14% 67.38
10 Fudan Univ 40 3.57% 7807 11.41% 195.18

% 1.2.3 “KESROBEMLN" TREMAFENETES B OieXAEE HERHIX

Fs Ex /X iElL AW o & ¢ &5 118 3L eS|
1 USA 1852 31.13% 2014.4
2 China 890 14.96% 2014.7
3 UK 752 12.64% 2014.5
4 Germany 445 7.48% 2014.6
5 Canada 412 6.93% 2014.5
6 Australia 368 6.19% 2014.7
7 The Netherlands 327 5.50% 2014.5
8 Italy 315 5.30% 2014.5
9 Spain 298 5.01% 2014.5

Switzerland 290 4.87% 2014.6

—_
S
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®1.2.4 “RESROBREXLN TRRARMNOPES B OICXNERFHH

Fs A FES I IeE eSO tLhl IS |15
1 Harvard Univ 278 18.42% 2014.4
2 Chinese Acad Sci 217 14.38% 2014.8
3 Univ Washington 180 11.93% 2014.6
4 Univ London Imperial Coll Sci Technol & Med 139 9.21% 2014.1
5 Univ Calif Berkeley 137 9.08% 2014.2
6 Peking Univ 119 7.89% 2014.4
7 Columbia Univ 114 7.55% 2014.6
8 Univ British Columbia 111 7.36% 2014.8
9 Univ Utrecht 110 7.29% 2014.3
10 Tsinghua Univ 104 6.89% 2014.6
ttaly 1.2.2
Canada ey
20 90
Spain
France
China
HYCOM POM ROMS NLOM HAMSOM

The Netherlands

LICOM NEMO MOM

USA Switzerland
B 1.2.1 “RESEOREMN" TRARMEEEER
X BRI SERILS
US EPA
Univ Utrecht

Hith Canada

Peking Univ
\ Chinese Acad Sci

Univ British Columbia

Univ Calif Berkeley

Ctr Res Environm Epidemiol CREAL

Harvard Univ Fudan Univ

1.2.2 “RESEOBEMLN TRARNOEZTIGENSIEME
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JPL
NASA SWOT

HYCOM
1.2.5

31

1.2.6

10

1.2.4

Univ Michigan Univ Calif San Diego

Naval Res Lab  Bangor Univ

Univ Southampton Woods Hole

Oceanog Inst  Univ New S Wales

1.2.7

1.2.8

123

1.2.3
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#1.25 "SOPERSHKEFIRMER" TEARINEPROEXHNEE - HERX

Fs ExR /X B 1B3CEEf) MBI WS ISR ELAY RIS ISR
1 USA 24 82.76% 560 85.50% 23.33
2 UK 9 31.04% 237 36.64% 26.33
3 Australia 6 20.69% 160 24.43% 26.67
4 France 4 13.79% 71 10.84% 17.75
5 Canada 4 13.79% 89 13.59% 22.25
6 Japan 1 3.45% 30 4.58% 30.00
7 China 1 3.45% 31 4.73% 31.00

*1.26 “SOPFERRKEFIMER" TEARMEPROIEXNEE~HGE

Fs s BB EL 1B3ZLEh EIbTN WEIBURELE] RIS ISR
1 Univ Michigan 8 27.59% 152 23.21% 19.00
2 Univ Calif San Diego 5 17.24% 128 19.54% 25.60
3 Univ Southampton 5 17.24% 173 26.41% 34.60
4 Woods Hole Oceanog Inst 5 17.24% 191 29.16% 38.20
5 MIT 3 10.34% 29 4.43% 9.67
6 USN 3 10.34% 96 14.66% 32.00
7 Univ New S Wales 3 10.34% 131 20.00% 43.67
8 Portland State Univ 3 10.34% 41 6.26% 13.67
9 Naval Res Lab 3 10.34% 30 4.58% 10.00
10 Bangor Univ 3 10.34% 30 4.58% 10.00
MIT
France
Australia Woods Hole
Oceanog Inst USN
Canada Ui /‘"_‘\{ Univ New
Southampton S Wales
UK
Portland
. 5 State Univ
Univ Calif
Japan San Diego
Naval Res Lab
BoA China Univ Michigan Bangor Univ
E1.23 ‘BoORXESEEFRRER" TEMARINEE E1.24 “‘SOWELEKEFRRER" TEARANEE
ZERFMXENSIENL EHEEREIEME
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®1.2.7 “SHORELEFRREE" TREMRENATIES O XREE HERX

FS Ex /X 5 [ OiE 3 &5 [#Z e SEL A SR k=S
1 USA 196 41.09% 2015.5
2 France 59 12.37% 2015.5
3 UK 55 11.53% 2015.1
4 China 41 8.60% 2015.6
5 Australia 35 7.34% 2015.3
6 Japan 28 5.87% 2015.8
7 Germany 24 5.03% 2015.0
8 Canada 24 5.03% 2015.2
9 Norway 8 1.68% 2014.6
10 Sweden 7 1.47% 2015.6

®1.2.8 “SHOPFERLHETFIMER" TREARETIES R OIEXAEE LY

Fs s FES I UIE 3 EL 15 1018 LA EIRES |
1 Univ Calif San Diego 40 17.24% 2015.6
2 Woods Hole Oceanog Inst 34 14.66% 2015.3
3 Univ Washington 23 9.91% 2015.4
4 MIT 23 9.91% 2015.7
5 Univ Southampton 22 9.48% 2014.8
6 Ocean Univ China 20 8.62% 2015.5
7 Chinese Acad Sci 19 8.19% 2015.9
8 Univ Michigan 18 7.76% 2015.2
9 Natl Oceanog Ctr 17 7.33% 2015.4
10 CALTECH 16 6.90% 2015.9
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3 1.2.9
81%
Inst Color Sci
& Technol Nanyang Technol Univ Chinese Acad
Sci  Xi An Jiao Tong Univ Natl Univ Singapore
1.2.10
*1.29 ‘“THReBSEReBaFEIZMME TEARMEPRODIEXNEZ~HERSMEX
Fs B/ #X B3 E 34l WS ISR WEISORELE RIS ISR
1 China 82 53.95% 3678 59.12% 44.85
2 USA 25 16.45% 925 14.87% 37.00
3 Iran 19 12.50% 465 7.47% 24.47
4 Singapore 15 9.87% 790 12.70% 52.67
5 Australia 9 5.92% 344 5.53% 38.22
6 Russia 4 2.63% 85 1.37% 21.25
7 UK 4 2.63% 63 1.01% 15.75
8 Saudi Arabia 3 1.97% 181 2.91% 60.33
9 South Korea 3 1.97% 151 2.43% 50.33
10 Japan 3 1.97% 88 1.41% 29.33
%1210 “DEERSERRTSREENY TR T RO NER I
FsS A3 BOIEXE el WEIBIUR WEBREEE] RIS IR
1 Inst Color Sci & Technol 16 10.53% 403 6.48% 25.19
2 Nanyang Technol Univ 9 5.92% 454 7.30% 50.44
3 Chinese Acad Sci 9 5.92% 453 7.28% 50.33
4 Xi An Jiao Tong Univ 7 4.61% 197 3.17% 28.14
5 Natl Univ Singapore 6 3.95% 336 5.40% 56.00
6 MIT 6 3.95% 244 3.92% 40.67
7 Harbin Engn Univ 5 3.29% 114 1.83% 22.80
8 Huazhong Univ Sci & Technol 5 3.29% 605 9.73% 121.00
9 Joint Ctr Energy Storage Res 5 3.29% 216 3.47% 43.20
10 Monash Univ 4 2.63% 175 2.81% 43.75
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1.2.5

Australia

Russia

’

MIT  Joint Ctr Energy Stor- Singapore

age Res 1.2.6
® o~
Iran
1.2.11
1.2.12 Saudi Arabia
USA
2 ‘SouthKorea
China Japan
2.1 ToplO
P E1.2.5 “IIReBlSEReBaFEFZUME TEMRAE
Top10 BEEERSMXENEEMNLE

Natl Univ Singapore

Xi An Jiao Tong Univ . MIT
9 Y

I“\,__ AA)

N
) Harbin Engn Univ
Chinese Acad Sci

‘. Huazhong Univ Sci & Technol
Nanyang Technol Univ .

Joint Ctr Energy Storage Res

Inst Color Sci & Technol Monash Univ

1.2.6 “IREELSERAAIFHIMME TRRARANETIENSERE

®1.2.11 IR SEREAFEFEME TRARMGPES IO NNFEE~ HERSMX

FS Ex /X 5 [ e S &5 [#2 e SEL A 2k
1 China 1765 55.49% 2016.3
2 USA 433 13.61% 2016.0
3 South Korea 207 6.51% 2016.1
4 Iran 168 5.28% 2016.3
5 India 152 4.78% 2016.2
6 Singapore 118 3.71% 2015.4
7 Australia 110 3.46% 2016.0
8 Germany 80 2.51% 2016.2
9 UK 79 2.48% 2016.2
10 Saudi Arabia 69 2.17% 2016.0
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®1.2.12 “ThREB SRR T FREIUMR TREARANEPIES O XEE~HH

FS i &5 [ e 3 &5 [ Cie SEL A FI5E5 |15
1 Chinese Acad Sci 181 28.33% 2016.1
2 Nanyang Technol Univ 58 9.08% 2015.6
3 Natl Univ Singapore 54 8.45% 2015.1
4 Tsinghua Univ 53 8.29% 2016.3
5 Inst Color Sci & Technol 53 8.29% 2016.2
6 Huazhong Univ Sci & Technol 50 7.82% 2016.3
7 Tongji Univ 49 7.67% 2016.3
8 Shanghai Jiao Tong Univ 49 7.67% 2016.0
9 Cent S Univ 47 7.36% 2016.3
10 Xi An Jiao Tong Univ 45 7.04% 2016.7

2.1.1
7
2012 2017
2.1.2

£2.1.1 KRS8 Top10 TIEFARIE

FS TEFRANG RIFE S5IFE SIS 1L HIRFEF
1 1519 58 880 38.76 2013.07
2 780 1116 1.43 2015.47
3 — 47 18 0.38 2015.79
4 252 2848 11.30 2013.05
5 149 5083 34.11 2013.53
6 302 4931 16.33 2013.69
7 1000 6517 6.52 2014.27
8 1000 1100 1.10 2015.4
9 1000 17 056 17.06 2014.47

1745 618 0.35 2015.98

—
S
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*2.1.2 MEERSHWE Top10 IRAKBIEHEFROENATFE

FsS TEFRRLG 2012 & 2013 % 2014 & 2015 % 2016 & 2017 &
1 664 404 227 149 52 23
2 43 47 88 133 192 267
3 - 2 5 0 6 15 19
4 23 30 34 33 27 40
5 44 32 40 19 11 3
6 75 77 60 53 30 7
7 100 122 138 166 174 192
8 37 40 156 117 107 354
9 79 111 190 151 181 219
10 0 0 76 489 566 614

/
2
3 _
20 70

20 80
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/
/
6 780
766
98.21% 221 30
20
6
2.2 Top3 20 90
221 1.33
20 70
- 222 / 5
5
19 -
®2.21 ‘“LEANSRESHRERA ITERFREFZOEFNEE~HERIHEX
FS ER / #X RFE NFFELA W3R WEIURLEE OB IR
1 China 766 98.21% 1015 90.95% 1.33

USA 4
Canada 3 0.38% 22 1.97% 7.33
2 0.26% 1 0.09% 0.50

0.51% 28 2.51% 7.00

2

3

4 South Korea

5 Australia 1 0.13% 47 4.21% 47.00
6 Ireland 1 0.13% 1 0.09% 1.00
7 Israel 1 0.13% 0.00% 0.00
8 Japan 1 0.13% 0.18% 2.00
9 The Netherlands 1 0.13% 0.00% 0.00

[=RE ST =)
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2008
2010 2002 2.2.1 /
222
5
6 8
10 6
*2.22 “TEBNSRESAERAN TREFRIBEPZOENNEES~LIIE
FsS A4S A RIFELLH W3R W5 SR LA I ISR
1 UNQT 19 2.44% 1 0.09% 0.05
2 BER 14 1.79% 16 1.43% 1.14
3 JSER 13 1.67% 22 1.97% 1.69
4 BDEE 11 1.41% 62 5.56% 5.64
5 CSAE 11 1.41% 22 1.97% 2.00
6 UNZH 11 1.41% 53 4.75% 4.82
7 BGET 10 1.28% 0 0.00% 0.00
8 CISS 10 1.28% 47 4.21% 4.70
9 CMEG 10 1.28% 12 1.08% 1.20
10 UNCZ 8 1.03% 3 0.27% 0.38
UNQT Univ. Qingdao Technological BER BCEG Environmental Remediation Co. Ltd. JSER Jiangsu

Suntime Environmental Remediation Co. Ltd. BDEE Beijing Dingshi Environmental Engineering Co. Ltd. CSAE
Shenyang Applied Ecology Inst. UNZH Univ. Zhejiang BGET Beijing Geoenviron. Eng. & Technology Inc.

CISS Inst. Soil Sci. Chinese Acad. Sci. CMEG China City Environment Protection Engineering Co. Ltd. UNCZ
Univ. Changzhou

CSAE

South KorE§_, Australia
; . BDEE .
() . UNZH
Canada . . Ireland
JSER . o

-

1
[ 1
L » /.‘ Israel
CISS
USA
BER
.Japan . .CMEG

China The Netherlands UNQT UNCZ
E 221 “TEENSRMESEAERAR" TEFLANIEN E 222 “TEENSHMESEAERAR" TREFLFNEN
FEERGBXEEEML FENIBSIEMLE
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#*2.2.3 "BREXLEMENEA" TRARINEPZOEFNEEHERSX

Fs Ezx /X nIE RIFELLH L GEE G4 2Lk
1 USA 126 84.56% 4345 85.48% 34.48
2 China 5 3.36% 62 1.22% 12.40
3 Finland 5 3.36% 115 2.26% 23.00
4 Canada 4 2.68% 59 1.16% 14.75
5 UK 4 2.68% 59 1.16% 14.75
6 Germany 3 2.01% 44 0.87% 14.67
7 Japan 3 2.01% 86 1.69% 28.67
8 South Korea 2 1.34% 36 0.71% 18.00
9 Switzerland 1 0.67% 38 0.75% 38.00
10 France 1 0.67% 43 0.85% 43.00

®2.24 “ERBEAENEVRA” TRFLRINGPROSHNEE~ LI

Fs LE) Ex RFE AFEHH WS WEIEEH FIOREIE
1 GOOG USA 11 7.38% 232 4.56% 21.09
2 MICT USA 7 4.70% 363 7.14% 51.86
3 ITLC USA 6 4.03% 149 2.93% 24.83
4 DEXM USA 5 3.36% 171 3.36% 34.20
5 APPY USA 4 2.68% 73 1.44% 18.25
6 OYNO USA 4 2.68% 99 1.95% 24.75
7 ALARM.COM INC USA 3 2.01% 133 2.62% 4433
8 FITBIT INC USA 3 2.01% 163 3.21% 54.33
9 FULL RECOVERY INC USA 3 2.01% 72 1.42% 24.00
10 MEBX USA 3 2.01% 52 1.02% 17.33

GOOG Google Inc. Google LLC MICT Microsoft Corporation ITLC Intel Corporation DEXM
Dexcom Inc. APPY Apple Inc. OYNO Nokia Corporation ~ Nokia Technologies OY ALARM.COM INC Alarm.
com Incorporated FITBIT INC Fitbit Incorporated FULL RECOVERY INC Full Recovery Incorporated MEBX
State Farm Mutual Automobile Insurance ~ State Farm Mutual Automobile

PCBs 1600
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UK

Canada
. . Germany
. Japan

Finland .
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\If /
China N,

Switzerland
USA France
E 223 “EBREAEMNEVUEA" TEARIEEEE
KM XERISEW L

4V

Web-GIS

160

__APPY

DEXM .
O . OYNO
ImLe . . ALARM.COM INC

. FITBIT INC
MICT
.FULL RECOVERY INC

GOOG MEBX

E 224 “EREXEMEURAR" TRFRKHGEEN
AR E1ERILS
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100
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2009
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#*2.25 “RAGKBHRNEABTFU TREARMGFZOEHNEER~HERIMEX

Fs Ex /X RIFE NFELLH WS I5R WEIBURELH ISR
1 China 964 96.40% 1010 91.82% 1.05
2 South Korea 20 2.00% 36 3.27% 1.80
3 USA 6 0.60% 31 2.82% 5.17
4 Taiwan of China 3 0.30% 0 0.00% 0.00
5 Spain 2 0.20% 13 1.18% 6.50
6 Japan 2 0.20% 8 0.73% 4.00
7 Germany 1 0.10% 2 0.18% 2.00
8 UK 1 0.10% 0 0.00% 0.00
9 India 1 0.10% 0 0.00% 0.00
10 The Netherlands 1 0.10% 4 0.36% 4.00

*226 “RAKXBHEVKABFL TREFRIEPZOEFNNEES~LTIAE

NHFE { #5557 2154
i o ARl ok wen dn

1 CAIQ 28 2.80% 5 0.45% 0.18
2 CNTA 19 1.90% 44 4.00% 232
3 CAGS 15 1.50% 50 4.55% 3.33
4 Beosen Jiangsu Food Safety Technology Co 14 1.40% 0 0.00% 0.00
5 Guangzhou Jindian Jingfang Pharm Co Ltd 12 1.20% 0 0.00% 0.00
6 XRES 11 1.10% 1 0.09% 0.09
7 Runtivo Biological Technology Beijing Co 9 0.90% 14 1.27% 1.56
8 UYIJS 9 0.90% 5 0.45% 0.56
9 Qingdao Baolikang New Materials Co Ltd 8 0.80% 8 0.73% 1.00
10 UCAG 8 0.80% 17 1.55% 2.13

CAIQ Chinese Academy of Inspection and Quarantine CNTA China National Tobacco of Chinese Academy of
Agricultural Sciences CAGS Chinese Academy of Geological Sciences XRES Wuxi X Research Product Design &
Research Co Ltd UYJS Jiangsu University UCAG China Agricultural University

Spain

Taiwan of China .
UsA . / | Germany

0.
South Korea

The Netherlands

India

China

B 225 “REGEKBEVURABFN TREARIMNENEEZEERIHXEDSIENLE
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Guangzhou Jindian Jingfang Pharm Co Ltd
Beosen Jiangsu Food Safety Technology Co .
()

) XRES
-
CAGS . O Runtivo Biological Technology Beijing Co

. uvJs
CNTA
. . I Qingdao Baolikang New Materials Co Ltd
cAlQ UCAG

2.2.6 “REGFBWNRABFH TRRFRNGOEENEESIEMNLE

PRE
RARELE K :
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PEELARY 5 -
{8
T1E4R:
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1 " 18 123
82 2014 8
1.1 Topl0 1.1.1 8 2012 2017
Top10 “ CRISPR/Cas9
“ ” 1.1.2
“ " 1
“ CRISPR/Cas9
" 491 “ “
F1.1.1 RIGUE Top10 TEHFRELE
e TIWEn iZ/L\‘ %&\% | %i’/]%}i Eiy \:-%‘?)32?: | ?Eigﬂ‘ 5|FERY
B3 BIUR S8R HhREE weXhath 3EGtl

1 70 5829 83.27 2014.23 — —

2 CRISPR/Cas9 157 17 299 110.18 2015.20 — —

3 491 2213 4.51 2015.37 —

4 63 6457 102.49 2014.51 — —

5 215 18 377 85.47 2014.54 —

6 70 6190 88.43 2014.74 — —

7 26 2639 101.50 2015.12 —

8 60 4028 67.13 2014.65 — —

9 18 1330 73.89 2014.61 55.60% 0

10 56 5695 101.70 2014.34 — —
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F1.1.2 K4S Top10 TEARBNEEFZOIEIEL

FS TrEMRANG 20124  2013&F  2014&F 20154 2016 F 20174
1 15 11 14 10 13 7
2 CRISPR/Cas9 7 17 26 32 38 37
3 26 44 71 73 133 144
4 8 13 11 12 8 11
5 38 34 34 31 38 40
6 11 9 10 12 13 15
7 1 5 3 5 5 7
8 10 6 9 15 10 10
9 1 3 4 4 6 0
10 9 12 6 13 12 4

2 CRISPR/Cas9

DNA
DNA DNA
CRISPR/Cas9
( clustered regulatory interspaced short palindromic re-
peats/CRISPR-associated protein 9
CRISPR 4

Cas9
RNA DNA
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1.2 Top3
1.2.1
Peleman  van der Voort

2003

1.2.1
39% 27
2897
50%
1.2.2
1.2.1
1.2.2
5
1.2.3
20.9% 1.2.4
2014 Molecular Plant A
high-density SNP genotyping array for rice biology
and molecular breeding 68
2017 Molecular Plant

Crop breeding chips and genotyping

platforms: Progress, challenges, and perspectives

ICRISAT
SNP QTL
1.2.2 CRISPR/Cas9
2012
Science 10

2014 Nature Methods 10
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*1.21 “FEREYHFRIUTEMN LTEARMNGFZOIEXNEZ~HERSMX

FS BExR/KX IDIB 3 183ZEE I WEIREL GElE G4 ik
1 USA 27 38.57% 2897 49.70% 107.30
2 Australia 15 21.43% 1233 21.15% 82.20
3 Germany 12 17.14% 1159 19.88% 96.58
4 France 12 17.14% 706 12.11% 58.83
5 China 10 14.29% 1067 18.31% 106.70
6 India 10 14.29% 1055 18.10% 105.50
7 Mexico 10 14.29% 1178 20.21% 117.80
8 Japan 7 10.00% 333 5.71% 47.57
9 Spain 5 7.14% 857 14.70% 171.40
10 Canada 4 5.71% 624 10.71% 156.00

®1.22 “FEREPHFRITER ITRARAEPZOICNEE~LHYIAE

e i b wsuem wswes o2 BOE
1 Cornell Univ 10 14.29% 1422 24.40% 142.20
2 Int Crops Res Inst Semi Arid Trop 9 12.86% 1001 17.17% 111.22
3 Int Maize & Wheat Improvement Ctr 9 12.86% 1077 18.48% 119.67
4 USDA Agr Res Service 7 10.00% 977 16.76% 139.57
5 Univ Western Australia 6 8.57% 628 10.77% 104.67
6 Chinese Acad Agr Sci 5 7.14% 317 5.44% 63.40
7 Kansas State Univ 3 4.29% 365 6.26% 121.67
8 Donald Danforth Plant Sci Ctr 3 4.29% 261 4.48% 87.00
9 Leibniz Inst Plant Genet & Crop Plant Res 3 4.29% 221 3.79% 73.67
10 Limagrain Europe 3 4.29% 170 2.92% 56.67

China 10
France DNA
DNA DNA
Mexico
Germany
Japan ’
Australia
Spain
ZFNs
-~ TALENSs MGN CRISPR/

121 “FBREVHFRITEMN ITEWARIGEE
ERSEXERNSIEMEE Cas9 CRISPR/Cas9
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#1.23 "EERMEPOFREN TEHAR

USDA Agr Res Service

Int Maize & Wheat Improvement Ctr CIMMYT

Int Crops Res Inst Semi Arid Trop

Cornell Un

Al

BUig

iv

Univ Western Australia

Donald Danforth Plant Sci Ctr

Leibniz Inst Plant Genet & Crop Plant Res IPK

Limagrain Europe

1.2.2 “FEREMHFRITEM LTIEARAEEZIEENEIEMNES

eS| OIC R E B HE KX

Fs Ex /X &5 [ iE 3 &5 1R Cie S S B3] ked
1 USA 1393 28.72% 2015.81
2 China 838 17.28% 2016.18
3 Australia 543 11.20% 2015.71
4 India 444 9.15% 2015.78
5 Germany 429 8.85% 2015.60
6 France 324 6.68% 2015.65
7 Canada 258 5.32% 2015.67
8 UK 252 5.20% 2015.97
9 Brazil 200 4.12% 2015.84
10 Mexico 169 3.48% 2015.66

®1.24 “FERFEUDFRITEMN TERARE

AY
=

HiES | OIE A EE = HE

FsS A eI EE KSR Oie S tbhl S as)iiElkeS
1 USDA Agr Res Service 313 20.85% 2015.9
2 Int Crops Res Inst Semi Arid Trop 164 10.93% 2015.6
3 Cornell Univ 155 10.33% 2015.5
4 Int Maize & Wheat Improvement Ctr 143 9.53% 2015.7
5 Chinese Acad Sci 137 9.13% 2016.2
6 Ins Nat Rec Agr 134 8.93% 2015.4
7 Chinese Acad Agr Sci 127 8.46% 2016.2
8 Univ Western Australia 113 7.53% 2016.0
9 Univ Queensland 109 7.26% 2015.7
10 Kansas State Univ 106 7.06% 2015.8
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PAM Protospacer adjacent motifs

NGG N
RNA sgRNA sgRNA
Cas9 PAM DNA
CRISPR sgRNA 20
PAM Cas9
CRISPR/Cas9
1.2.5
1.2.6 11
3 5
1.2.3

1.2.4
1.2.7
900 40%
1.2.8
40
200 8 500
2013 Nature Protocols Genome

engineering using the CRISPR/Cas9 system
1900 2014 Cell
Development and applications of CRISPR/Cas9
for genome engineering 1600
CRISPR/Cas9
CRISPR/Cas9

#1.25 “CRISPR/Cas9 KWAEMERRE" TRMARNGPROIEXNEE~HERSMX

FS Ex /X IO ITEL 1E3ZLEAl EIN ELE G40 RIIHE 12
1 USA 74 47.13% 10 028 57.97% 135.51
2 China 30 19.11% 2514 14.53% 83.80
3 Germany 21 13.38% 2297 13.28% 109.38
4 UK 17 10.83% 930 5.38% 54.71
5 Japan 12 7.64% 872 5.04% 72.67
6 South Korea 11 7.01% 1351 7.81% 122.82
7 The Netherlands 8 5.10% 1255 7.25% 156.88
8 Australia 8 5.10% 857 4.95% 107.13
9 Italy 8 5.10% 686 3.97% 85.75
10 France 8 5.10% 407 2.35% 50.88
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7% 1.2.6 “CRISPR/Cas9 R\ AYERERE" TIEMAFALATROIEHEEHIE

Fs A B ILEL 1B3ZLE el WEIRE WEIHELs RIS
1 Chinese Acad Sci 11 7.01% 1706 9.86% 155.09
2 Univ Minnesota 7 4.46% 395 2.28% 56.43
3 Towa State Univ 6 3.82% 458 2.65% 76.33
4 Massachusetts Ins Tech 5 3.18% 2274 13.15% 454.80
5 Univ Calif Berkeley 5 3.18% 1895 10.95% 379.00
6 Seoul Natl Univ 5 3.18% 1103 6.38% 220.60
7 Univ Calif Davis 5 3.18% 533 3.08% 106.60
8 Harvard Med Sch 5 3.18% 179 1.03% 35.80
9 Vanderbilt Univ 4 2.55% 634 3.67% 158.50
10 Univ Chinese Acad Sci 4 2.55% 408 2.36% 102.00
Japan CRISPR/Cas9 TALEN
South Korea
Sermany. The Netherlands 123
Australia
China

France

1.2.3 “CRISPR/Cas9 R AEMERRIE" TIEHAR
ANEFEERFMXERNEIEMLE

Univ Calif Berkeley

Massachusetts Ins Techo

lowa State Univ

.Seoul Natl Univ

Univ Calif Davis
. Harvard Med Sch
.Vanderbilt Univ

Chinese Acad Sci Univ Chinese Acad Sci

B 1.2.4 “CRISPR/Cas9 RIAEMERRIE" TEMRRIGEENWBNEIERLE

Univ Minnesota
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*1.2.7 “CRISPR/Cas9 K AEMERGRIE" TIRARANEFIES R OIEXNEE - HERI X

FS Ex /X 5 %2/ e S &5 [#Z e SEL A IS 15
1 USA 4318 36.55% 2016.2
2 China 2291 19.39% 2016.4
3 Germany 1050 8.89% 2016.3
4 UK 878 7.43% 2016.3
5 Japan 690 5.84% 2016.1
6 France 621 5.26% 2016.3
7 Australia 553 4.68% 2016.3
8 The Netherlands 506 4.28% 2016.2
9 Canada 499 4.22% 2016.4
10 Italy 408 3.45% 2016.3

#*1.2.8 “CRISPR/Cas9 KW AMERRE" TRARANEPHES B OICXEER~ I

Fs A b5 118 3 EY b5 1% Cie LAY eS|
1 Chinese Acad Sci 625 29.69% 2016.2
2 Univ Chinese Acad Sci 251 11.92% 2016.4
3 Harvard Univ 213 10.12% 2015.6
4 Univ Calif Berkeley 173 8.22% 2016.0
5 Harvard Med Sch 166 7.89% 2016.9
6 Massachusetts Ins Tech 154 7.32% 2016.0
7 Chinese Acad Agr Sci 149 7.08% 2016.7
8 Univ Calif San Diego 125 5.94% 2016.4
9 Stanford Univ 125 5.94% 2016.3
10 Univ Calif Davis 124 5.89% 2016.1
2017
3/4 1.2.9
1/4

HUNTER IND 1.2.10
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#1.29 "“BRRNEE ITEARBNAPHROICXIEE"HERSMX

Fs Ezx /X IO STEL 1E3ZELB) W5 IRE WEIEELD] RO
1 China 85 17.31% 185 8.36% 2.18
2 USA 64 13.03% 274 12.38% 4.28
3 Spain 43 8.76% 386 17.44% 8.98
4 India 40 8.15% 26 1.17% 0.65
5 Germany 35 7.13% 188 8.50% 5.37
6 Japan 24 4.89% 22 0.99% 0.92
7 Italy 23 4.68% 293 13.24% 12.74
8 Australia 21 4.28% 136 6.15% 6.48
9 Isracl 18 3.67% 163 7.37% 9.06
10 The Netherlands 15 3.06% 223 10.08% 14.87

#1.210 “FHegRiESE" TEARMEPRIEXNEE~HNGE
FsS g B3 E 1B3ZLEfl WS RE ek (4] RIS
1 Ben Gurion Univ Negev 9 1.83% 96 4.34% 10.67
2 Univ Florida 9 1.83% 49 221% 5.44
3 Univ Tecn Federico Santa Maria 8 1.63% 36 1.63% 4.50
4 Univ Sydney 8 1.63% 29 1.31% 3.63
5 Consejo Superior Invest Cient 7 1.43% 158 7.14% 22.57
6 Nanjing Agr Univ 7 1.43% 42 1.90% 6.00
7 Agr Res Org 7 1.43% 41 1.85% 5.86
8 Hokkaido Univ 7 1.43% 10 0.45% 1.43
9 Univ Sao Paulo 7 1.43% 12 0.54% 1.71
10 Wageningen Univ 6 1.22% 87 3.93% 14.50
Germany

1.2.5

1.2.6 Spain

Australia

1 5 USA
1.2.11
1.2.12

China The Netherlands
1.2.5 “BgKiEs” IERRAEEEERFEX
BRETERSE
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Consejo Superior Invest Cient

Univ Sydne?/i\ . .Nanjing Agr Univ

-

. i . Agr Res Org
Univ Tecn Federico Santa Maria
. Hokkaido Univ
Univ Florida .

Univ Sao Paulo

Ben Gurion Univ Negev Wageningen Univ

1.2.6 “BReERERE" TRERARIIEEZIIENSIEMNE

&1.2.11 “BEERYES" TEARINETIES O XEE- HERSMX

FS Ex /X TS B3 EL &5 1018 SCEL A S]] k=S
1 China 309 24.72% 2016.6
2 USA 252 20.16% 2016.5
3 Spain 143 11.44% 2016.3
4 Australia 117 9.36% 2016.6
5 Germany 110 8.80% 2016.3
6 Italy 84 6.72% 2016.1
7 UK 66 5.28% 2016.6
8 France 65 5.20% 2016.5
9 Canada 52 4.16% 2016.4
10 Japan 52 4.16% 2016.5

F1.2.12 "ERERNESR" TRMRANETES O XAIEE~ HHE

FS s HES B3 &5 [ Cie S N33 kes
1 Chinese Acad Sci 29 14.87% 2016.1
2 Consejo Superior Invest Cient 24 12.31% 2016.3
3 USDA Agr Res Service 22 11.28% 2016.5
4 China Agr Univ 22 11.28% 2016.3
5 Univ Florida 18 9.23% 2016.3
6 Mendel Univ Brno 17 8.72% 2014.2
7 Univ Tecn Federico Santa Maria 17 8.72% 2016.3
8 Wageningen Univ 16 8.21% 2016.5
9 Northwest A&F Univ 15 7.69% 2016.5
10 Univ Sydney 15 7.69% 2016.5
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17
2013 5 2.1.1
2.1.2
2
2.1 ToplO
Topl0
738 310 “
" 33
F2.1.1 Rl Top10 TREFRELG
Fs TiEFARLG RAE S5IRE FIOREIE  TIRFE
1 281 4232 15.06 2013.91
2 209 4017 19.22 2012.86
3 738 14 216 19.26 2013.62
4 170 1813 10.66 2013.29
5 135 4549 33.70 2013.46
6 308 4639 15.06 2013.40
7 157 3299 21.01 2012.78
8 595 12 540 21.08 2013.64
9 210 765 3.64 2013.89
10 301 4005 13.31 2013.45
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F2.1.2 R Top10 TIEFRRNGRIZRENES I EFIEL

Fs TREFEEG 2012%F 20138 201442 20158 20164 2017 £
1 74 49 58 37 53 10
2 102 56 35 12 3 1
3 187 185 173 115 73 5
4 58 46 32 27 7 0
5 37 33 40 19 3 3
6 108 77 55 39 18 11
7 82 40 23 11 1 0
8 155 140 124 124 45 7
9 40 43 56 47 19 5
10 84 90 66 34 23 4

5
3
BMW
4
“ ” “ 6

NBS-LRR eLRR-TM
eLRR-TM-pkinase STK
NBS
LRR
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QTL

2.2 Top3

22.1

HSC

HSC
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HSC
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222
2.2.1 2/3
222
DUPO
2.2.1
222 BROD  MASI

HARD

F2.21 "t TERFBEA” TRFRATROEFNEE " HERSMX

FS Ex /X RIFE NIFELLHI #Ww5IE Gk 4 IS 1EL
1 USA 178 63.35% 2876 67.96% 16.16
2 China 54 19.22% 606 14.32% 11.22
3 Denmark 13 4.63% 223 5.27% 17.15
4 The Netherlands 11 3.91% 180 4.25% 16.36
5 France 9 3.20% 188 4.44% 20.89
6 Japan 9 3.20% 98 2.32% 10.89
7 Canada 5 1.78% 69 1.63% 13.80
8 Germany 5 1.78% 121 2.86% 24.20
9 UK 5 1.78% 56 1.32% 11.20
10 Switzerland 4 1.42% 59 1.39% 14.75
®2.22 “thTFHEFMERA” TRRARERPRZOEANEE~LIUD
FS s E=x NS KAFELH WEIE WSIEELH IS 1E
1 DUPO USA 20 7.12% 331 7.82% 16.55
2 MASI USA 16 5.69% 421 9.95% 26.31
3 BROD USA 15 5.34% 412 9.74% 27.47
4 HARD USA 12 4.27% 268 6.33% 2233
5 REGN USA 12 4.27% 169 3.99% 14.08
6 STAM The Netherlands 7 2.49% 103 2.43% 14.71
7 CECT France 6 2.14% 145 3.43% 24.17
8 Recombinetics Inc USA 6 2.14% 99 2.34% 16.50
9 REGC USA 5 1.78% 85 2.01% 17.00
10 STRD USA 5 1.78% 88 2.08% 17.60
DUPO Dupont Nutrition Biosciences Aps MASI Massachusetts Inst. Technology BROD The Broad Institute
Inc. HARD Harvard College REGN Regeneron Pharm Inc. STAM Dsm Intellectual Property Assets Manage

CECT

Cellectis REGC

Univ. California STRD

Univ. Leland Stanford Junior
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M XERISTER S 224
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‘ CECT
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HARD
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*2.2.3 “RUEFNSEMREREN TEFRINGTROERNNEE - HERIX

FS Ex / X RNITE RIFELLHI ELE GELE G4 SIS 2L
1 USA 141 67.46% 2816 70.10% 19.97
2 China 32 15.31% 531 13.22% 16.59
3 The Netherlands 9 4.31% 166 4.13% 18.44
4 Canada 8 3.83% 167 4.16% 20.88
5 Germany 5 2.39% 99 2.46% 19.80
6 Denmark 4 1.91% 80 1.99% 20.00
7 UK 4 1.91% 116 2.89% 29.00
8 Australia 3 1.44% 77 1.92% 25.67
9 France 3 1.44% 37 0.92% 12.33
10 Japan 3 1.44% 52 1.29% 17.33

& 224 "“RUEFMSEMREREN TRARESFROENNESZ LI

AFE

W51 19

7 S A T e
1 BUTA USA 14 6.70% 350 8.71% 25.00
2 SHEL USA 8 3.83% 216 5.38% 27.00
3 DUPO USA 7 3.35% 141 3.51% 20.14
4 Suzhou Mingyue Pharm Technology Co Ltd China 7 3.35% 109 2.71% 15.57
5 UNVO USA 6 2.87% 114 2.84% 19.00
6 XYLE USA 6 2.87% 116 2.89% 19.33
7 DOWC USA 5 2.39% 75 1.87% 15.00
8 Suzhou Miracpharma Technology Co Ltd China 5 2.39% 79 1.97% 15.80
9 ANGC USA 4 1.91% 62 1.54% 15.50
10 Api Intellectual Property Holdings LLC USA 4 1.91% 55 1.37% 13.75
BUTA Butamax advanced biofuels LLC SHEL Shell Int. Res. Mij Bv. DUPO Dupont Nutrition Biosciences
APS UNVO UOP LLC XYLE Xyleco Inc. DOWC Dow Global Technologies LLC ANGC Angus

Chemical Company

Germany

Canada > .

,Denmark

LUK

The Netherlands

China .

USA

E 2.2.3 “RUVEFNEENREREN TIEFRIIETEERSXENEIENLE

. Australia

Japan

France
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Suzhou Mingyue Pharm Technology Co Ltd .. .

DUPO .
SHEL .

Suzhou Miracpharma Technology Co Ltd

ANGC

BUTA Api Intellectual Property Holdings LLC

2.2.4 “RUIEFVSEMREREN TEFRAEESNEENEIENSE

#2225 “PYRERRA” TRARINEPZOESHNEER~HERN X

FS E=xR /X RITE RNIFELLHI GRS WS IEEEH SRk
1 USA 462 62.60% 9959 70.05% 21.56
2 China 114 15.45% 1285 9.04% 11.27
3 Denmark 35 4.74% 717 5.04% 20.49
4 Germany 31 4.20% 721 5.07% 23.26
5 Switzerland 24 3.25% 592 4.16% 24.67
6 UK 24 3.25% 334 2.35% 13.92
7 The Netherlands 24 3.25% 456 3.21% 19.00
8 Japan 19 2.57% 307 2.16% 16.16
9 France 17 2.30% 325 2.29% 19.12
10 Canada 16 2.17% 202 1.42% 12.63

#2.26 “IPMEEERA” ITRFRERPROEFNEEHIIE

FS i E=xR N8 RFSBLA WEIE WSIEELH ISR
1 HARD USA 35 4.74% 940 6.61% 26.86
2 NOVO Denmark 34 4.61% 736 5.18% 21.65
3 DUPO USA 32 4.34% 500 3.52% 15.63
4 Broad Inst Inc USA 27 3.66% 954 6.71% 35.33
5 MASI USA 27 3.66% 959 6.75% 35.52
6 BUTA USA 26 3.52% 688 4.84% 26.46
7 Moderna Therapeutics USA 14 1.90% 599 4.21% 42.79
8 HOFF Switzerland 13 1.76% 287 2.02% 22.08
9 STAM The Netherlands 13 1.76% 180 1.27% 13.85
10 CAGS China 12 1.63% 149 1.05% 12.42
HARD Harvard College NOVO Novozymes AS DUPO Dupont Nutrition Biosciences APS MASI
Massachusetts Inst. Technology BUTA Butamax Advanced Biofuels LLC HOFF Hoffmann La Roche & Co Ag F

STAM Dsm Intellectual Property Assets Manage CAGS Inst. Crop Sci. Chinese Acad. Agric. Sci.
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1 1
1.1 Top9 !
Top9
1.1.1
2012 2017
1.1.2
Top9
2001 BCR-ADI
F1.1.1 EBDREE Top9 TEARBLG
Fs TiERRANG BIE 3 EL WEIREL RIS T HMRE
1 847 189 790 224.07 2014.69
2 189 31559 166.98 2014.40
3 768 165 076 214.94 2014.50
4 13 2054 158.00 2014.31
5 131 790 6.03 2014.88
6 11 1492 135.64 2015.00
7 34 6277 184.62 2014.32
8 68 9590 141.03 2014.56
9 55 9241 168.02 2014.76
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*F1.1.2 EHBEWE Topd TEMRANGERFZNEIEL
FS TEHRANG 2012F 2013&F 20145 20154 20165%F 2017 %
1 108 138 134 143 178 146
2 28 42 29 36 25 29
3 127 121 131 146 116 127
4 1 4 3 1 3 1
5 15 13 22 25 35 21
6 1 1 3 1 2 3
7 4 9 7 4 6 4
8 11 12 11 10 10 14
9 3 13 8 11 10 10
—_— EGFR
TKIs EGFR —ALK “ ”
ALK ROSI1
ALK
ALKoma
ALK
10 50
20
2
stem cell
ESC ASC 700
iPSC ESC iPSC 2020
ASC 4000
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2001

TKIs EGFR
ALK
ALK
ALKoma
ALK

10

20

BCR-AbI
EGFR
—ALK ! ”
ROS1 15
77.59%
3
14 :
50 §
205.52~294.63 1.2.1
10 9
- Institut

3
Univ Texas MD

Gustave Roussy
MD
Anderson Cancer Center -
Mem Sloan Kettering Cancer Center
Dana Farber Canc Inst

1.2.2

10

1.2.1 1.2.2
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#1.21 “MESFHESEEET" HRENGTPROENERHERSMX

Fs EZxR /X B B3 MBI WS ISR LA RIS HUR
1 USA 658 77.59% 159 929 84.24% 243.05
2 France 298 35.14% 83 149 43.80% 279.02
3 Germany 286 33.73% 73 802 38.88% 258.05
4 UK 261 30.78% 65 664 34.59% 251.59
5 Italy 239 28.18% 64 624 34.04% 270.39
6 Spain 203 23.94% 55926 29.46% 275.50
7 Canada 184 21.70% 49 067 25.85% 266.67
8 Australia 176 20.75% 51 855 27.31% 294.63
9 Belgium 144 16.98% 32407 17.07% 225.05
10 South Korea 135 15.92% 35398 18.65% 262.21
11 Switzerland 115 13.56% 23 635 12.45% 205.52
12 Japan 109 12.85% 26 706 14.07% 245.01
13 Poland 103 12.15% 30 047 15.83% 291.72
14 China 102 12.03% 21767 11.47% 213.40
15 The Netherlands 93 10.97% 23672 12.47% 254.54

®1.2.2 “‘MESFHESEEET

RELEFROIE XA EZF B

FS 43 AN °E - G 34 4] WEIBUR  WEIBURELS RIS I5UR
1 Univ Texas MD Anderson Cancer Center 167 19.69% 44 188 23.28% 264.60
2 Mem Sloan Kettering Cancer Center 161 18.99% 50392 26.54% 312.99
3 Dana Farber Canc Inst 153 18.04% 42927 22.61% 280.57
4 Massachusetts Gen Hosp 91 10.73% 29 236 15.40% 321.27
5 Univ Calif Los Angeles 80 9.43% 26 751 14.09% 334.39
6 Mayo Clin 77 9.08% 22 088 11.63% 286.86
7 Univ Calif San Francisco 64 7.55% 16 326 8.60% 255.09
8 Inst Gustave Roussy 61 7.19% 21 581 11.37% 353.79
9 Univ Penn 59 6.96% 17214 9.07% 291.76
10 Weill Cornell Med Coll 55 6.49% 16 523 8.70% 300.42
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ESC ASC

induced pluripotent stem cell iPSC
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Univ Calif Los Angeles
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Dana Farber Canc Inst

Univ Calif San Francisco

Inst Gustave Roussy
Mem Sloan Kettering Cancer Center
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ground state

3D

122.71~253.82

3
122.71
1.2.3
10
1.2.3 “ i
10 3
Har-
vard University Stanford
University Shanghai Jiao Tong
University 1.2.4
10
1.2.4

“ LTS ”

*1.23 “THERSERAT HREDEPROIEXEE~HERNX

Fs Ezx /X RO 3EL el EIETON WEIURELH] RIS SR
1 USA 115 60.53% 19 537 61.88% 169.89
2 China 28 14.74% 3436 10.88% 122.71
3 UK 23 12.11% 3855 12.21% 167.61
4 Germany 22 11.58% 3282 10.40% 149.18
5 Japan 22 11.58% 3920 12.42% 178.18
6 Ttaly 17 8.95% 4315 13.67% 253.82
7 The Netherlands 16 8.42% 2986 9.46% 186.63
8 France 15 7.89% 2382 7.54% 158.80
9 Canada 14 7.37% 1831 5.80% 130.79
10 Australia 13 6.84% 2521 7.98% 193.92
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®1.2.4 “THEESARAT ARENEFROICANEE~HIIN

Fs g B 1B3ZLEls) WEIBWR  WEIBRELS  RIFWS IR
1 Harvard Univ 23 12.11% 4010 12.70% 174.35
2 Stanford Univ 14 7.37% 2252 7.13% 160.86
3 Shanghai Jiao Tong Univ 8 4.21% 801 2.54% 100.13
4 Howard Hughes Med Inst 7 3.68% 1094 3.47% 156.29
5 Univ Hlth Network 7 3.68% 604 1.91% 86.29
6 Univ Toronto 7 3.68% 708 2.24% 101.14
7 Johns Hopkins Univ 6 3.16% 1578 5.00% 263.00
8 Univ Med Ctr Utrecht 6 3.16% 1512 4.79% 252.00
9 Univ Miami 6 3.16% 1084 3.43% 180.67
10 Boston Childrens Hosp 6 3.16% 956 3.03% 159.33

Univ Hith Network

Howard Hughes Univ Toronto

-, Johns Hopkins
~ Univ

| The Netherlands Shanghai Jiao

UK Tong Univ
France Univ Med Ctr
. Utrecht
China Stanford Univ
Canada Univ Miami
Australia Harvard Univ Boston Childrens Hosp

E1.23 “FHESHRET HRAVBNEEZEER 124 “FHIESHKRET HRIVEEZENEEH
WX EEIEML BIEML
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Precision Medicine

2011

2015
10
2025
2016
GB EB
20 80
——NCBI EBI
DDBIJ
NIH 2004
i2b2
i2b2
BioMedBridg-
es HL7 V3
En-
semble
1] ” BD2K

2014 “



el VbR . KA DPY
NONCODE
HL7 “
DICOM ”
122.52~285.03
1.2.5
10 1.2.5
Harvard Univer-
sity Dana-Farber Cancer
Institute - Memorial
Sloan-Kettering Cancer Center 1.2.6
10
*1.25 “BEFEYEZAFENGEEZHAR" ITEARIEFZOIENNNEE~HERS X
Fs Ezx /X BB 1B3EL I WS I5UR S ISR LA RIS ISR
1 USA 577 74.74% 136 758 82.84% 237.02
2 UK 158 20.47% 44 160 26.75% 279.49
3 Canada 116 15.03% 31964 19.36% 275.55
4 China 107 13.86% 13 110 7.94% 122.52
5 Germany 104 13.47% 25253 15.30% 242.82
6 Italy 81 10.49% 22 652 13.72% 279.65
7 Australia 70 9.07% 17717 10.73% 253.10
8 The Netherlands 68 8.81% 19 007 11.51% 279.51
9 France 68 8.81% 18 494 11.20% 271.97
10 Spain 63 8.16% 17 957 10.88% 285.03
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#*1.2.6 "ETEYMEZKHENBEEFNRR TEARENATROICHEE B

Canada

Fs g NI 37E - G 34 4] WEIBR  WEBUREEH] RIS ISR

Harvard Univ 142 18.39% 50610 30.66% 356.41
2 Dana Farber Canc Inst 123 15.93% 38814 23.51% 315.56
3 Mem Sloan Kettering Canc Ctr 96 12.44% 28 722 17.40% 299.19
4 Univ Texas MD Anderson Canc Ctr 93 12.05% 22 483 13.62% 241.75
5 Massachusetts Gen Hosp 71 9.20% 20971 12.70% 295.37
6 Brigham & Womens Hosp 66 8.55% 20917 12.67% 316.92
7 Univ Calif San Francisco 59 7.64% 16 021 9.70% 271.54
8 NCI 52 6.74% 14 251 8.63% 274.06
9 Univ Cambridge 52 6.74% 16 478 9.98% 316.88
10 MIT 51 6.61% 20359 12.33% 399.20

Germany 1.2.6

Australia

The Netherlands

UK
2
France
2.1 ToplO
USA
E1.2.5 “BFEYEFAHENESEEZHAR" LEH
RELETEERFXEINSIEMLE Topl10

Massachusetts Gen Hosp

Brigham & Womens Hosp

Univ Texas MD Anderson Canc Ctr I

Mem Sloan Kettering Canc Ctr

niv Calif San Francisco

NCI

Dana Farber Canc Inst

Univ Cambridge

Harvard Univ mIT

E1.2.6 “ETFEYEFAEENEEEFZAR TREARGEENMENEIEMNLE
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2.1.1

” “ "o
LI T LU LL T

LI T LI

2012 2017
2.1.2

Stem Cell Technology 350

Artificial intelligence

and disease diagnosis

*2.1.1 EBIES Top10 IEFRANE

FS TEFARLG RIE S5IRE SIS ISR FYRFE
1 8458 8943 1.06 2014.88
2 747 2064 2.76 2015.48
3 2326 2696 1.16 2015.19
4 8508 23 004 2.70 2014.89
5 745 2053 2.76 2015.48
6 2529 12 042 4.76 2015.89
7 2976 35337 11.87 2014.96
8 2195 5102 232 2014.91
9 460 844 1.83 2015.06
10 3D 1896 2121 1.12 2016.05
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#21.2 EHDES Top10 TIRALXFENZEFEFQHE

FS TEFRRLG 2012 & 2013 & 2014 & 2015 % 2016 & 2017 &
1 1145 1117 1122 1433 1537 2104
2 58 69 68 95 175 282
3 208 266 276 398 481 697
4 1088 1108 1239 1353 1630 2090
5 58 68 68 94 175 282
6 55 90 227 400 679 1078
7 298 374 507 483 593 721
8 229 285 307 432 522 420
9 50 51 73 59 101 126
10 3D 22 50 109 289 591 835
3

biomedical materials)

20 40 20
80 2013 12

2016 4
FDA
PD-1
Blinatumomab

T-vec
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5 CRISPR/Cas
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1 Nature, 2017,
547:217-221 Nature, 2017, 547:222-226
mRNA
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3D 3D
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3D 350
3D 3D
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2.2 Top3
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Stem Cell Technology
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2020 4000
5

20 300

3
41.55%
0.63
2.2.1

3

221

800

170%

Guangzhou Saliai Stemcell

Science and Technology Co. Ltd.
Kyoto University

of Southern California 222

222

National University Industry Foundation

University

Seoul

Konkuk

Industrial Cooperation Corp

2.2.2

and disease diagnosis

#2221 “FHEERRA" TERFRINETPEANEEHERSX

Konkuk University

Artificial intelligence

Fs Ex /X RITE RITELLH EIETON EIETN=4!]] SIS ISR
1 China 3514 41.55% 2203 24.63% 0.63
2 USA 1694 20.03% 3123 34.92% 1.84
3 South Korea 1181 13.96% 824 9.21% 0.70
4 Japan 863 10.20% 1094 12.23% 1.27
5 Taiwan of China 169 2.00% 179 2.00% 1.06
6 Germany 111 1.31% 176 1.97% 1.59
7 France 90 1.06% 118 1.32% 131
8 UK 85 1.00% 110 1.23% 1.29
9 Russia 82 0.97% 15 0.17% 0.18

10 Switzerland 70 0.83% 156 1.74% 223
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*2.22 "FHMERA" TRFLEAHEFNEE~HA
Fs HAG RNIE NIFELLH WEBUR IR S ISR

Guangzhou Saliai Stemcell Science

0, 0,
1 and Technology Co. Ltd. 209 2.47% 72 0.81% 0.34
2 Kyoto University 103 1.22% 247 2.76% 2.40
3 University of Southern California 87 1.03% 156 1.74% 1.79
4 Seoul National Umv.ersny Industry 81 0.96% 29 032% 0.36
Foundation
5 LG Chem Co. Ltd. 66 0.78% 76 0.85% 1.15
The Catholic University of Korea
6 Industry-Academic Cooperation 55 0.65% 4 0.04% 0.07
Foundation
7 Industry-l_Academlc_Coo'perat'lon 5 0.61% 20 0.22% 038
Foundation Yonsei University
g Konkuk Umvefsﬁy Industrial 49 0.58% 1 0.01% 0.02
Cooperation Corp
9 Zhejiang University 47 0.56% 22 0.25% 0.47
jo  ‘eency for S‘E::r:;cmﬂogy and 44 0.52% 100 1.12% 227
Taiwan of China
Germany
South Korea France
Al
MRI
UK
UsA 91.67% Ar-
. terys Al MRI
Russia
FDA Al
China Switzerland
221 “FHBEA” IRAFRMABNEEERS
HXESIEMLE 90%
Intuitive Surgical
Al
40%

202
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LG Chem Co. Ltd.

Seoul National University Industry Foundation/f\\
4

( )

\

'The Catholic University of Korea Industry-Academic Cooperation Foundation

University of Southern California ‘ O Industry-Academic Cooperation Foundation Yonsei University

Konkuk University Industrial Cooperation Corp
Kyoto University
’ . ‘Zhejiang University

Guangzhou Saliai Stemcell Science and Technology Co. Ltd. Agency for Science Technology and Research

B 222 “FHEKRAR" TEFRAIGHEENREEERLE

41.37%  33.07% 224
1.66 10 9
13 4.73 4.2 2.2.3
2.2.3 Biomedical Materials)
223
3 40
Siemens Healthcare Gmbh 80

State Grid Corporation, China
International Business Machines

Corporation, US 2.2.4

#223 "ANTEESKEBREN FRENGTFEANEEHERSMX

Fs ER / #X rHE NIELLH WEIUR WEISORLLE WS ISR
1 China 309 41.37% 513 24.85% 1.66
2 USA 247 33.07% 1168 56.59% 4.73
3 South Korea 46 6.16% 33 1.60% 0.72
4 Germany 32 4.28% 95 4.60% 2.97
5 Japan 22 2.95% 58 2.81% 2.64
6 India 21 2.81% 48 2.33% 2.29
7 Canada 16 2.14% 51 2.47% 3.19
8 Israel 7 0.94% 91 4.41% 13.00
9 Switzerland 5 0.67% 21 1.02% 4.20
10 France 5 0.67% 16 0.78% 3.20

203
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®224 "ANIBreSEmLl ITREFRIMGHFERNNEZHIE

FsS e AFE  RFEBHHE  WEIBWR  WSBRELE TS BUR
1 Siemens Healthcare GmbH 33 4.42% 81 3.92% 2.45
2 State Grid Corporation 19 2.54% 11 0.53% 0.58
3 International Business Machines Corporation 15 2.01% 34 1.65% 2.27
4 HeartFlow Inc 11 1.47% 57 2.76% 5.18
5 Iteris Inc 10 1.34% 19 0.92% 1.90
6 General Electric Co. 7 0.94% 33 1.60% 4.71
7 Merge Healthcare Inc. 7 0.94% 3 0.15% 0.43
8 Beihang University 7 0.94% 8 0.39% 1.14
9 Microsoft Corporation 6 0.80% 26 1.26% 4.33
10 Jilin Agriculture Science & Technology College 5 0.67% 0 0.00% 0.00

Japan

South Korea ‘

USA

China

France

Canada

Israel

Switzerland

E 223 ‘ATEESEmESH TR EERIMXENSIENLE

HeartFlow Inc :
International Business Machines Corporation ‘

State Grid Corporation .
Siemens Healthcare GmbH‘

Iteris Inc

‘General Electric Co.

Q Merge Healthcare Inc.
. Beihang University

‘Microsoft Corporation

Jilin Agriculture Science & Technology College

2.2.4 “ANIEeeSEm2N TEAFRIEEZHDENEIEMNE



'I.A L
amyi
L Engineering Fronts

2017

2013

10 8%
1300 2016 2200
3%
2012—
69.91%

3D

2%~3%

3D



B_ohn iR DY

3 West
China Hospital Sichuan University

. ? Tokuyama Dental Corporation

3 Hefei Chuangwo
69.91% Technology Co. Ltd. 2.2.6
2.2.6
0.78 2.2.5
Shanghai Institute of Ceramics Chinese Academy
3.27 of Sciences Shanghai Jiao Tong
2.2.5 University

#*2.2.5 "“EYERMRE TRALRIETEANEE~HERIHX

Fs Ex /X RHAE RNIFELLH) L EIBTIN W5 SR L) SIS SR
1 China 1626 69.91% 1273 47.22% 0.78
2 USA 223 9.59% 730 27.08% 3.27
3 Japan 169 7.27% 196 7.27% 1.16
4 South Korea 107 4.60% 51 1.89% 0.48
5 Taiwan of China 28 1.20% 45 1.67% 1.61
6 Germany 25 1.07% 54 2.00% 2.16
7 UK 25 1.07% 88 3.26% 3.52
8 Switzerland 19 0.82% 30 1.11% 1.58
9 France 17 0.73% 14 0.52% 0.82
10 India 16 0.69% 1 0.04% 0.06

*226 “EYERME LTEFRAEFENNEE~LIG

Fs s RNHE RFFELLH) WEIBUR  WEIBREEE] ISR
1 West China Hospital Sichuan University 39 1.68% 48 1.78% 1.23
2 Tokuyama Dental Corporation 36 1.55% 36 1.34% 1.00
3 Hefei Chuangwo Technology Co. Ltd. 30 1.29% 0 0.00% 0.00
4 South China University of Technology 25 1.07% 32 1.19% 1.28
5 Donghua University 23 0.99% 40 1.48% 1.74
6 Wuhu Yar}if;i:(‘)g;vyv Material 21 0.90% 0 0.00% 0.00
7 Zhejiang University 20 0.86% 1 0.04% 0.05
8 Soochow University 18 0.77% 28 1.04% 1.56

Shanghai Institute of Ce%amics Chinese 17 0.73% 4 0.15% 024
Academy of Sciences

10 Shanghai Jiao Tong University 17 0.73% 15 0.56% 0.88
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Taiwan of China

South Korea

Japan UK

/\‘ Switzerland
.France

USA

China India

E 225 “EMERMH TREAKMGEEERSMXENSIENLSE

Donghua University

South China University of Technology ‘
Q .Wuhu Yangzhan New Material Technology
Hefei Chuangwo Technology Co., Ltd.‘ QZhejiang University

‘ Soochow University
Tokuyama Dental Corporation \
S|

hanghai Institute of Ceramics Chinese Academy of Sciences

West China Hospital Sichuan University Shanghai Jiao Tong University

E2.26 “EMERMH ITREFARINGEENLENSENS

TR ZH4A K : el
BrtERK:

R E TFERRHL % :
Frontiers of Medicine HAT!|4R4E 2R :
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1 1
1.1 ToplO
10
1.1.1
1.1.2 10
2

F®1.1.1 TEEE@UE Top10 TEARENG

b W5l REW T8 BEsheX WEFSIA

RS TAERSTHIG WX SR SRR WIRE &tk BOSERat
1 13 288 22.15 2015.92 23.1% 0.00
2 18 406 22.56  2015.50 0.0% 0.00
3 13 381 29.31 2015.54 7.7% 0.00
4 4 206 51.50 2016.25 25.0% 0.00
5 5 172 3440 2015.40 20.0% 0.00
6 4 51 12.75 2016.75 0.0% 0.00
7 4 42 10.50 2016.75 50.0% 0.00
8 = = 5 57 11.40 2016.40 0.0% 0.00
9 4 38 9.50 2016.75 0.0% 0.00
10 4 64 16.00 2016.25 0.0% 0.00
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F1.1.2 IREEWE Top10 IEARMIEEFZIIEIRRE

FsS TiEHARENE 2012 £ 2013 2014 % 2015 F 2016 &F 2017 &
1 0 1 1 3 1 7
2 0 0 2 8 5 3
3 2 0 3 0 0 8
4 0 0 0 0 3 1
5 0 0 0 3 2 0
6 0 0 0 0 1 3
7 0 0 0 0 1 3
8 - — 0 0 0 0 3 2
9 0 0 0 0 1 3
10 0 0 1 0 0 3

SSp
Aerial
Scene Classification
3
SSp -

SSP
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#1.2.1 “HERWRSSOKEHRR TRAREAFZOIEHNFEE~ HERIMHX

FS ESER: IO 3EL 1E3ZEEAl E]ETUN EIET N 477 I S0l TN
1 Finland 5 38.46% 100 34.72% 20.00
2 UK 5 38.46% 59 20.49% 11.80
3 USA 4 30.77% 116 40.28% 29.00
4 Switzerland 3 23.08% 110 38.19% 36.67
5 Sweden 3 23.08% 70 24.31% 23.33
6 Spain 3 23.08% 32 11.11% 10.67
7 Italy 2 15.38% 12 4.17% 6.00
8 Canada 1 7.69% 45 15.63% 45.00
9 New Zealand 1 7.69% 55 19.10% 55.00
10 Ireland 1 7.69% 20 6.94% 20.00

*1.2.2 “BIERWRSSOHAR" TIEARIGPRZOIEXHEE~HIE

FS i B SEL 344l W3R WEISRLLE] RS IBUR
1 Linkoping Univ 3 23.08% 70 24.31% 23.33
2 Aalto Univ 3 23.08% 35 12.15% 11.67
3 Univ Cambridge 3 23.08% 47 16.32% 15.67
4 Boston Univ 2 15.38% 102 35.42% 51.00
5 Dartmouth Coll 2 15.38% 102 35.42% 51.00
6 MIT 2 15.38% 102 35.42% 51.00
7 Hanken Sch Econ 2 15.38% 65 22.57% 32.50
8 Univ Granada 2 15.38% 12 4.17% 6.00
9 HEC Montreal 1 7.69% 45 15.63% 45.00
10 IMD Int 1 7.69% 45 15.63% 45.00

*1.2.3 “HERWVRSSHAEHRR" TERARENEFIES O XREE HERHX

FsS Ex /#X Nl AW Y&t &5 1 Oie 3L S o)k
1 UK 39 20.31% 2016.6
2 USA 28 14.58% 2016.0
3 Finland 27 14.06% 2016.5
4 Sweden 21 10.94% 2016.6
5 Germany 20 10.42% 2016.7
6 Italy 19 9.90% 2016.6
7 Spain 14 7.29% 2016.5
8 Switzerland 10 5.21% 2016.3
9 Denmark 7 3.65% 2016.9

Australia 7 3.65% 2016.9

—_
S
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Dartmouth Coll

Boston Univ

MIT
Univ Hanken
Cambridge Sch Econ
Univ
Aalto Univ Granada

HEC Montreal
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Bunyamin Yag-
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Majidpour

Sang KeunMoon, Jin Kim

Charlie Qiu

MPSF
RF

2016

TWDPNN

1.2.4
123

Univ Hong
Univ Wurzburg

1.2.5

3
1.2.4
2017
Mostafa
Cardiff Univ
Kong
1.2.5
1.24
2012—2017
SVR ”
6 1.2.4
1.2.3

®1.24 “HSFEREERE TEARNEPROICXHEE~HERSX

FS E=xR /X 2B B3 LAY WEIUR WEISORLLE RS IUR
1 China 6 33.33% 153 37.68% 25.50
2 USA 4 22.22% 109 26.85% 27.25
3 Germany 4 22.22% 115 28.33% 28.75
4 UK 4 16.67% 39 9.61% 16.00
5 Croatia 1 5.56% 27 6.65% 27.00
6 Switzerland 1 5.56% 27 6.65% 27.00
7 Belgium 1 5.56% 31 7.64% 31.00
8 Italy 1 5.56% 24 5.91% 24.00
9 Australia 1 5.56% 13 3.20% 13.00
10 Bosnia & Herceg 1 5.56% 13 3.20% 13.00
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*1.25 “HaRERBRE TREARANEPZOICHNEE~LETINE

Fs A 2N R 94 4] WEBUR  WEIBURELH RIFWEIUR
1 Cardiff Univ 3 16.67% 39 9.61% 13.00
2 Univ Hong Kong 2 11.11% 73 17.98% 36.50
3 Univ Wurzburg 2 11.11% 61 15.02% 30.50
4 Tianjin Univ 2 11.11% 24 5.91% 12.00
5 Argonne Natl Lab 1 5.56% 40 9.85% 40.00
6 Hunan Univ 1 5.56% 40 9.85% 40.00
7 FZI Res Ctr Informat Technol 1 5.56% 34 8.37% 34.00
8 Univ Zagreb 1 5.56% 27 6.65% 27.00
9 China Elect Power Res Inst 1 5.56% 18 4.43% 18.00
10 Tianjin Elect Power Res Inst 1 5.56% 6 1.48% 6.00

Croatia
UK

Switzerland

Germany
O Belgium
‘ Italy

USA
Australia
China Bosnia & Herceg
E1.2.3 “BmRERBRE LTREARMEEEESRS
WX BRI EERIZS
Argonne Natl Lab
Tianjin Univ

Hunan Univ

Univ Wurzburg FZI Res Ctr Informat Technol

. Univ Zagreb

Univ Hong Kong

China Elect Power Res Inst

Cardiff Univ

1.2.4 “HaRERRERE TREMRINEEENEENEIENLSE

Tianjin Elect Power Res Inst
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3
Potsdam Inst Climate Impact
Res Humboldt Univ
Commonwealth Sci & Ind
. ” Res Org 1.2.7
3 1.2.6
1.2.6

1.2.6 1.2.8
1.2.5 24 9

®1.26 “‘HERRXLFRETHOLWEREREANR" TEARMEFRZOICNNEER~HERSMHEX

Fs Ex /X BIIE I EL 1B3ZEEhl W3R WEISRLLE RIS IBUR
1 Germany 10 76.92% 328 86.09% 32.80
2 USA 7 53.85% 172 45.14% 24.57
3 Australia 5 38.46% 115 30.18% 23.00
4 Japan 5 38.46% 104 27.30% 20.80
5 The Netherlands 4 30.77% 83 21.78% 20.75
6 Austria 4 30.77% 82 21.52% 20.50
7 Italy 3 23.08% 54 14.17% 18.00
8 Ukraine 2 15.38% 47 12.34% 23.50
9 South Korea 2 15.38% 26 6.82% 13.00
10 Norway 2 15.38% 42 11.02% 21.00

®1.2.7 "HEHLEFRETNIWRRANA" TREARMGPROIEOEEF B

WEIR RO

FsS g B 1BXEERl  #EIBUR Hi 215k
1 Potsdam Inst Climate Impact Res 10 76.92% 328 86.09% 32.80
2 Humboldt Univ 4 30.77% 159 41.73% 39.75
3 Commonwealth Sci & Ind Res Org 4 30.77% 97 25.46% 24.25
4 Univ Utrecht 4 30.77% 83 21.78% 20.75
5 PBL Netherlands Environm Assessment Agcy 3 23.08% 71 18.64% 23.67
6 Graz Univ Technol 3 23.08% 70 18.37% 23.33
7 Int Inst Appl Syst Anal IIASA 3 23.08% 59 15.49% 19.67
8 Natl Inst Environm Studies 3 23.08% 63 16.54% 21.00
9 Pacific Northwest Natl Lab 3 23.08% 56 14.70% 18.67
10 Mercator Res Inst Global Commons & Climate Change 3 23.08% 54 14.17% 18.00
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*1.2.8 "“HERSEFRETHLMREND" TREARMEFIES e XNEE~HERSMX

FS B/ #X &5 e 3 &5 1%z Cie S FiEs |5
1 Germany 89 20.75% 2015.9
2 USA 75 17.48% 2016.1
3 The Netherlands 45 10.49% 2016.2
4 Austria 43 10.02% 2016.0
5 England 35 8.16% 2016.1
6 Australia 34 7.93% 2016.1
7 France 31 7.23% 2015.9
8 Japan 31 7.23% 2016.4
9 China 24 5.59% 2016.4
10 Italy 22 5.13% 2016.2

The Netherlands 2

Austria

2.1 ToplO
Australia

10

Ukraine BIM

USA
South Korea

Germany Norway

B 1.25 “‘HEHSLEFEETOLMWRREFE" TEH
RENGEEERIXESIEMLE

PBL Netherlands Environm Assessment Agcy

Graz Univ Technol

Int Inst Appl Syst Anal [IASA

Commonwealth Sci & Ind Res Org
Natl Inst Environm Studies
Humboldt Univ
Pacific Northwest Natl Lab

Potsdam Inst Climate Impact Res Mercator Res Inst Global Commons & Climate Change

E1.2.6 “HEHLSFBRETNIMERAA" TRARMGEENLENSIERLSE

221



$B_ohn iR TieEr

*2.1.1 IEEEWY Top10 IRRAKRRNG

Fs TREFERG RITE SIHE ISR FIRTFF
1 17 104 6.12 2013.24
2 20 98 4.90 2014.35
3 13 30 231 2013.77
4 14 148 10.57 2013.57
5 BIM 8 58 7.25 2013.88
6 13 59 4.54 2013.23
7 55 279 5.07 2013.40
8 42 195 4.64 2013.83
9 17 81 4.76 2013.76
10 25 177 7.08 2013.84
#*2.1.2 TEEEWE Top10 TEFAEIAHNEFZOEFNATE
FS TEFRELG 2012 £ 2013 £ 2014 £ 2015 £ 2016 £ 2017 &
1 6 5 4 0 2 0
2 1 2 7 9 1 0
3 3 4 2 2 1 1
4 4 3 3 3 1 0
5 BIM 1 2 3 1 1 0
6 5 4 0 4 0 0
7 14 17 13 10 1 0
8 5 15 8 11 2 1
9 4 1 8 3 1 0
10 5 6 4 8 2 0
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2.2 Top3
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#2210 "HNSERBEESESRA ITEFRAGTROEFNEE~HERIMHX

FS Ezx /X RITE RIFELHI T GEE G4 FHIWS 2
1 Japan 7 41.18% 23 22.12% 3.29
2 South Korea 3 17.65% 33 31.73% 11.00
3 USA 3 17.65% 6 5.77% 2.00
4 China 2 11.76% 7 6.73% 3.50
5 Switzerland 1 5.88% 31 29.81% 31.00
6 Germany 1 5.88% 4 3.85% 4.00
7 Israel 1 5.88% 31 29.81% 31.00

China

USA‘ Q
‘ Switzerland
South Korea ‘ 1

K . Germany

Japan Israel BMI

E 221 “BiRERBEEAELZSRSE ITEAKEG
FEERFGHXENESIEMLE

2.2.2 APP
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#2272 "SBeRREESESES TREARMGTROSHNEE~HERSMX

533 EZR /X NHE NFFEECH ]k e ksG] SEIIWE128
1 China 19 97 98.98% 5.11
2 South Korea 1 1 1.02% 1.00

*223 "BeBREEGESRR TRARMETZOEFNEE LTI

FS i N8 RFEBLH WEIE WIIEELE IO
1 Anycheck Information Technologies Co Ltd 4 20% 8 12.25% 2.0
2 Hangzhou Yinjiang Intelligence Medical 2 10% 5 5.10% 2.5
3 Jiaxing Zhiheng Precision Instr Co Ltd 2 10% 7 7.14% 35
autonomous vehicle, AV
SAE Intelligent connected vehicles ICV
5 ICV
Level 5
v2v
V21
1
ADAS
V2X
ICvV
Icv
2
ICv
ICv
connected vehicle, CV ICV
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3
ICV
2015
4 2025 ICV
ICV
2020
ICV
5 2025
ICV
ICV
ICv
2015
(2015—2019 )
ICV
2011
2013 2020
3 /
ICcv 20 9
90 Icv 2013 224
IT 1
ICV 2020 Tianjin
ICcv Anlian Chengtong Information Technology Co
Ltd JGJT
Shanghai Zheshan Electronic Technology
V2X 5 2.2.5
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F2.2.4 "EREMEGSERA” TRARIETZOESFNEER~HERHHX

FS ExR / #X RIE RIFELHI Tl GEE G4 TS 2L
1 China 9 69.23% 24 80.00% 2.67
2 South Korea 3 23.08% 4 13.33% 1.33
3 Japan 1 7.69% 2 6.67% 2.00

F2.25 "BRERMESERA" TEFRANETROERNEE B

s A E=xR AFE  RFELLH  WSIE HSIEELH) s 1%
1 JGIT 1 7.69% 5 16.67% 5
hanghai Zheshan El i
5 Shanghai Zheshan Electronic | 7 69% 5 16.67% 5
Technology
3 Tianjin Anlian Chengtong Information | 7.69% 5 16.67% 5
Technology Co Ltd
4 Hunan Chuanxin Electronic Technology 1 7.69% 3 10.00% 3
Co Ltd
5 WSGC 1 7.69% 3 10.00% 3
Tianjin Anlian Chengtong Information Technology Co Ltd
Shanghai Zheshan Electronic Technology . /> Hunan Chuanxin Electronic Technology Co Ltd
JGJT ® ® WSGC
E 222 “BRENESERAN TREFRINEEEIDENSIENE
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