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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



sh_olD VRS : ERSBY T

*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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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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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 +
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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
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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
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#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



sh_olD VRS : ERSBY T

®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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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 “ ”
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" CPU IBM
Flash/HDD SCM
DRAM
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STT-MRAM
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221
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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



'I.A L
amyi
L Engineering Fronts

Germany

Switzerland
O ‘Finland

Canada UK
. Israel
Japan
'South Korea

USA Sweden

E 223 “‘SHEERKESRN. LBSMERA" T2
FERNANEEERMX B SR

CANO

MICT .
AMSH

LYTR . ‘ APPY

‘ ASPE
.ETRO

PELI GENE

E 224 “‘SHEEGESRN. LBSMERA" T2
FERIANEZNDEGIERS

FOTO

GPU

Oculus

HTC Vive Hololens

Magic Leap

51



sh_olD VRS : ERSBY T

20 30

20 60
Oculus

2016

IT
Facebook Google Apple

2.2.6 2.2.7 2.2.5
2.2.6



'I.A L
amyi
L Engineering Fronts

#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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