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ERNATERTLE AL RIAR. ATERALEEEX AL ERFTR . &
ARMBEEMEARAAUFETEETH R AR

AWMERET R ERMEEEEARF LN ERMBFIM L ZAHA
X, EHRAREER. TR, AR, KT, KE. R, THR. 7
XK A AR AR R LA

FERETLHSETERNZ RS
2020 4 12 A

Cq’A HERGTIHSEFSEIIIZERS
Education and Training Committee of China Software Industry Association




ATHE A Y AR LR ERARE

#

%

SR A~ -
gEX
N -

HF T
TR
#r X%

ERIGH

& R IF A F

I RBF AR F IR

I ARBF AR F R

ST E B A F T
BRALHE (LD FRAE
A ACB AR AR 5 e

REP LA A F

AR TR EEEEARRA

HERGTIHSEESEIIIZERS

Education and Training Committee of China Software Industry Association




ATE RSV EARCREFR B E

=E4

—. AIEEBTUNALEIR. ..o 1
1. AZERAWATWR A TR e 1

20 ANIEBBARBEIL ..o 10

3. ATEBEAZBEIL o 13
ZOAIERAVEEERMAALERTR 15
T A TR A A 15
2. BRI TR AT R 17

3. BT ERABEAREEA. .. 17
ZLAIEBALEARMEE. 18
1o R RA AR R 18

2. A AR R. 22

3. BARMAFEABAKMAER. .o 25
W, ATEEAVHEARATEE. 28
CBARA R . 28

2. AR E RN . o 30

3. BEREEMIRTREEL . 31

B R 33
= 34
B T 35

GIA HERHFITIHSBEESHIIZERS
Education and Training Committee of China Software Industry Association



ATHROYH AR LR ERTRE

—. ATEReTIMALRERIA

BEZHAANE R+ RN, TFER, ATERSELRBELZEBEMTLH
MR, BARTEENAR, BAMAERLEXTEFHET RS, —FER
SANTEGENAGRFHENERMARTE, FTRIFEMEAA, BAKRE., &5
Fig:; a—mEZRTAATERS, NTHREAMGENE T =, % UHZ
AAEMB RN FFR, B 2019 £, ANITHRHWUEARRRHLT I8, &
Wh#HERE. EHx, BEEN. 5%, £Eem. FERER, FETE.
BELZH. BELVYREFFTLNAT MRERFRE, BFKE.

1. ATEGSVFTY AT "

(1) HEEFT: YR

Deep Knowledge Analytics # 2019 4 % i Wy # ) & (Al for Drug
Discovery Q3 2019) #5di, —HHymoy LT FHFE 14 FotE, LR 26
%70, H 2003 FHKT 145%. EAWHLBZANER AL AR EREA
TERBANAZFEM L LR, URKEE. FEAH. RAFLUE,

FHRARE—THTL ., BEK. AeEmHwITE, TEAFHMAI. EK
AR, WRARURFH ETOANER. AHAIANBRZES R EREE. B
BRAFUAEY A RFTE. ERAARNEN UM AH L, FETN . e
YIIeiE A £, ERGWEHBR RN, REMSANT. Z4MFHF ADMET 447
Frhik. WRAMAMBEIEAHERERE. RARMGYERE MEFLT, YR
RAAFE. ik, EFNEILEX. hhH#ESFrE. FHETHREZERK
Rt TGN G SRR ARATHFR, BFHAEANTIHNREXD.

BRFEAETAE, BGRA. KEFI AT EETEHATE
A, JLURBHGH LMK E., Deep Knowledge Analytics X423k 200 4
NRATAIEGREANRNGQNEHTT M, KAATEREA LN THE®E
BN, R, HERESANETE. Flin, APRIMBENITEEEE
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TRAawmTNAgE, TUBL AT ATERREF I a it ER A & E
EHRESFAENFAEELI, W, ATHREAESREEARAE ZHTH
i 8 U R IR R

DiversiFication of Al for R&D Al Companies - 200

and Drug Discovery Process

2019 Q3
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BBREFES: © Ariaha )
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o lucidata 0
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\AETION anoss

El& | ANTERKELGYT L /N5 LY FIE: Deep Knowledge Analytics

KEF S KRIURAH S NFHFRAFE, EaTHAGTHRE, B
HAaNE—EEE T T, 2018 FREBNTHETHBEFREEEK, EAW
R 2 T A 8 B R 48 T U 24 B RO S 18], G R 2 A b P AT 63T 2R R A
B, NIHEBEAREH LA R ERELTRINME, b TrE%HKE|RHLH
REA, AT, AR K E R G DA Tl iR A TERERAA R
ToRFEHEK.

(2) BF B REFGE

2020 £ 3 A, T A RAHMAAT (CAEBF AN POREREX
FRERBATY, MET EABER ORES RWHAZ TR, AEWEANERER
WEEXTUTSAERHTRS:
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Bl B 3 2 Bt 7 5 gk 1 45 4 VR 5 4% 19 S0 B
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EHl, BUE 35 B R Ge F X UR Y 77 1 A e R 2R AT 4
ERANURARREREPTASERE S FHEFMEGRN SEE, X
—RAEBAENERRRAET RGN BT, HRYE B T AR
Lo

ERANUARREHATHNAEFREME S, B LR IS =K o Ay b
&, REHENERAREEAARNERARF,
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%A PR

CS’A HERGTEHEHESE 1J||§J~ =
Education and Training Committee of China Software Industry Association




ATHREYHARR LR ERTRE

TR HR R IAT 4 E A A B A 55 RT3

Tt~ L BESHE, B BHIE AT 2R LA

v

R AEA BRI BB 1T 2%

o EmmiEsmE? - -

iy

TEA PR BT IZ AT 26

o

=
e
P
1

>

!

< R

b

A

REEHRIGEIPET RN, LR

T~ ~ HEEMEHRNS AR _ - -

oA

BB WO HET AN, B
BT AR R R S e, (A
~ TR AR SR — —

v

s
H

o TETEARORHE TR, SR
~ L _EEBARARES R, SR b
S~ o AR SR -

o

TEHE B

B& 2 B BHFRX 0 5H 7

L

[

.
BT 4 W2 A B 4T 25 AT 2)

B
WA BWALL, HARITE AL

LA I AN IS B ], EARPAT 42

- _ &
Ege S

S ek

s

© - B E B B

f
&

P

A KA E B

- e

* -0 2 A BY

« I 2l B

A2 RIR: TAbfofs BRALE

BEEHRAANBLRALIN, HAOATHEROVNEEREATHEL 4

F, AEX. M. X, BoEREZZETHL UL RERKE. REZFHFER

HERGTIHSEFESEIIIEZERS

RN=
Education and Training Committee of China Software Industry Association

4




ATHE A Y HEAR LR ERARSE

AEE, EW.ATARED, FHATREEMR, SHEEAERRK. REGE
B BREENFGELANTEE, TAREF. TAFHES,

ARREGET 855 50 R E i Aa € syt b W7 e (R 00 R A Fr 5
AW G R ARG . GULEIR, 8302 B0 h gk 40 F P 4 F B9 @ R M 47
7, B ERABEER. S4R. TEEERSFFKOE LI,

EFAREEGET, BEANEREHFUHNAFERKO LR . BREGEM
b, FHEE EWATARERBEES, THRBESE, TEABREARITHLES
ERE. Y&, FHEBGETEAEREHLARAFMENE, BAE
Bfr, THEEHEZEAR., ARKERGETENEREARET T EEALITH,
Kt Fo F s BH TR ERAFONTAX, EWMTmELHEEELRE, 4
AR EF, TR A

(3) BEow: FHNE. FrtROMTEH

RAE X B B TN, 2022 FRESRMAMAEATHERA LB NG
w220 270, BLRTFREABREAIEROCLVWEEEF . HF U BEETN
SRAMERETEATHUNITRAEAGES, REFSBTIWATESLE
PELTHRT, R HEARE NN KE SR

Bal, @RIV ATEREAE T EERENE. FREMR. FrRERME
EHETH FRAEZEZRENZRAE, RAATEER ST L, WXEED
ZHEET, BEALAM. XCBoost. MAMBMANRE X IJBAE, MR RN,
WIHAERA . FRRE DR ERRE FKNE R E L H TR EER,
R LRI REFHEAFERRZNES . FRERRKEA LT A ETLE
BA, HRPRGE 24 PHBFEERS, DEEERATRA, BEKSBIE

ZRF
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8% 45%

8%

18%
o AIKE = ERERIG = EEEER - BREEE - At
Bk 32019 FATHREERMAENTZFTHALE L RIF: wEH

B, HREEHATRENE, A TR EFME, HE BT HRRIER,
EHReRMIWMHEETRARS TARL VG EEAR, MEZKEFE P BHK
T, BEELWEF NSV MAARF . BFRERPNALEFLF LTTEEA
R, W EH LM EHFEREHEPREELEEZEF, BRAERN LR
ER. BeAKE. ATFRFNAANEREH, TURBLIRERS . HE.
MR ERERE, REAMEF FRMEE, NTEIRETHTE, tHte
AL B9 AR 55

(4) BEIREK

2017 FLLR, EHX. BRETBREET KEFNA, TUZHER. A
o bR ET R, EERFEMAFE S e £ 5o E T 4 x4t W 4 (GAN)
HINTE R E 6 &R (Deep Synthesis) Frag#t A A AME
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IIGEIRNERIRIR RS IR —FPHELE |, RN
mﬁ s
D swap
HEESHFAN
(JCAI 2018)
B#RARR IR D qame R
%%.E Target i @
=
iR /2, ﬁ%ﬁ
BEE EAR ngEm
Source IDHHE
44 57 CurricularFace néﬁ gt
(CVPR 2020)

Bk 4 BRAEARRE & RERYFER KEF: BIRFRAIR

KEGRBAERZAFEGERREFNARE Z. EZAATL, REE
REA—FEART EEHNERARTEEAR, REEHIEARES; F—F
IR TER . FENAR, BRAEZSE ., ERELRRGEAR, RESKEAE
Sk A H IR SRR, Face APP. Snapchat. Face2face. ZAO % &% . A &
KRB SNZ R 2R, xR ARG LIRS . RS T LA P 4
B ENMER, BAMYNELR, BHETFNEX (FPHEE) bzhT
LR H KT H5ANRACEESENAE.

RE A RBEAER R LA NEEARIEE, EERZARZIANTRRA
B, BUKHRFRE, ABANHERA TR RN S HHOEFNE A A4

HEg| A RFE,
(5) BEZW
BHAVNEE—HEHEENR B ER AN TR KA R, A TEEZA

B R, RRAGREAE N SR, HEX, BR. AZEER. RATHW

A, BRRWAEHECRPER — KU EEFE,
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KAFARIHRETE, ERREESRAREHZRS T, KEAIFRLH
BT 3 AL B 2015 489 0.8 1270 £ £ 2019 87 202. 3 1275, EIE A A
Ko #EEMXHANFARLI, FWOFREFTEH Rl E . 54, o
HIHREH TR B RETRFTEE, TiTE 2024 &, REAIERZH LA
T A £ B 600 27T,

ZOATY ) ZXAETAIEREEFINUHENATER. BERGXE
MEEBEAGHATEENE, FELGIEE. o, HAEBLEERFHER,
FRHRAFBFBRFEEFIFABL R ENFEEENE, ETA BAER.
M EHE RN E EAEHE ML ARA B,

FlamiTh RN, ATEEZHTLEFELAFE LA, IATHEKRD,
FNEL N T R 2 A b A B 1) 4 2 R K B A AT

(6) BEZE: HEETH

REBFHLFT L AL, FRTE L AFZ YW AIHE. RIELHREHR
R HIE, 2014 £ 2019 FRELTEEHNZFTE, MEATEHRZFRK, £
GEEMVBERINEBTFES A5, TEA FHEER, ATEEEATUREY
FZEMVAHEREAR, RATMEHERR, BEARZTELA VL L AT LS
TWiEse, AIEERFEZETBWEAMNERLEINKFHEK, b~ 4
REWERAA TR, 2019 FATEGHEEN AW TIAEN 6.5 17T, 2022
F itk 2] 26. 712 7T,

UATEGRBEAAZCHEETERS B, EL AT T ARERATH I
AV rFEam, BEELVRELFMMATE, AATELS V4 BT HEH
HFRARGATEREALCLEEFHFX, HEFRRHOEE L F12F
AIEEBEARE S, MEATELRERS, RAEFFEMBERNEEZTERS
o

HERGTIHEHEESHEIIERS
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&
EIFR/SERARARRED | LIFFRUEDO. i Eipd]
WIRHIRSS . BAFASHABHAIRED ; a

SRS SRR ——
BARRLES
=REE Alggr ATE SER
= sl B
fit RUFFRR/ P % 5  FEEL
al o RS DB ”
o = B o=
z jaud CE o BANSRIREED m
S LURSARFRE
SAEHILTE , BASaaSks. Bt 7R LSRR
i, WIS ; TR SEERSRRFA

BEF AT VAREERERBHERTE
AR BEFAF

B& 5 AWEEMATERFENR A WMEBE RIFE: XHFENH

SHREACTENVHNNAGZ IR AERAETH ST FrizE.
BHEM. TATEF. RETHENAATEREIARN SHK. REFE
WEHTE, RAZ PN, EHNATIERBRACTEL FNAR ZHTE.
BRFEWE A ERAAA @, — 77 WL HEFRA AT, AR IRA
AERAERAN FHAFRGH R ZE G EAT HHIE, BLHEFEBR, SHNHFH
HAT AR S, ROGHFH FRION, HATMEAER; -7 @, ARAAKRKH
WM, REFIEHBITHEATMATEREREA, HEHEFHFEXR EREZERE
TRENREFIE. HRZERATREF I AAEFEATHTE LI LI
AN BEWNS SR, WEEHE, FEARMEFER T FRER
I EREXEARNERALEAN, BIBEHFEENRS AR TATEE
BAFETERR. EAREFMTARHNES, UATERERALATETRHR
BRAMNEE, BOATERAR, REZERE, HUERERR., BaEEEH
ER e E Ry 2 R BRORR, FRNIEE R RREIEE k.

e

(7) ZE A WAR%: RPA (Robotic Process Automation)

RPA ZAR B 2B s AWM B WA TE R A, LA LR E 2 el
SRR BN, EVEANRAWERB D KR, REeAKE TIEXE, B,
RPA EfE4m@E, &1F. B, B, ®lE. WmSEalk, A, = ABA AR
NEEEARFNATIIERML.
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Forrester T 2020 4 #Ml, &%k RPA T4 T 2023 FHK 2| 42 2%
TG, RPA R%- 715 5] 120 2% 75, AFEMBIMIA & # T XA THH A2
8. T AHX RPA B4 AL TIIT T 2021 353 8 2% 75, # [E RPA W37
FEAIKEZER A

RPA EBRREEEMALTWER, el T HHR BT RAR ML, XLk
RUFERE 2. 2E. E¥FSFTARNE Y AL, ATV ER AR, #T4
T, FREIE, FEETXIRTRENETR,

2. ATHE ARSI

LRATLEGRHUBELFERNEFY, BLEERHKEEGRAER, #
M RA TN, REFIEEFREZHNHE A,

Deep Learning Example:
Shallow
Example: autoencoders

MLPs

Example: Example:
Logistic
regression

Representation learning

Machine Learning

Ak 6 RESLY. NEXIE5ATEEMEZR
mEHEFIHEEEEEIINERS
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ANITE R EHKEZR A1 £ I (Knowledge Discovery in Database, fi
FKDD) 4 AR X o AT#EEE (AD) . #LE%¥ > (Machine Learning) . %18
# 48 (DataMining) . # &R 7| (Pattern Recognition) . Ztit (Statistics) .
W%t HE (Neurocomputing) . ##E % (Databases) . #iR &I (KDD) % #E4A
HIRX AT

Bk 7 ATEBEAMAHR KE: BRAF-FEIRARERERAA T

B 2012 7746, MELZHRMNE LR, HEEZHAAEL K. ZIHHEHY
BT HE A URREFE IR EE S, AT m b f#EsmA.,

RABFEKF LA (2019 FEATILEERLBERE) , MBEFIWERE
[ L4 A B %3] (Supervised Learning) . 7 M B % 3 (Unsupervised
Learning) . ¥ Wi &% 3 (Semi-Supervised Learning) .

BEEFIEAATABERNERE, ¥R TFEREE T, FAHZE
A% k-T4FH % (k-Nearest Neighbors, kNN) . W% 4% (Decision Trees) .
A& Dot (Naive Bayesian) %,

TREFINBEEEARE, TFEREETW, ATHREAXKIN. £E
NBERKE A, ZHEEFALE: HHEE%D (Sparse Auto-Encoder) . E&

PEREHTIHESHESEIIERS
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44 #r (Principal Component Analysis, PCA) . K HE & % (K-Means Z i) .
DBSCAN % i (Density-Based Spatial Clustering of Applications with Noise) .
BA#EH % (Expectation-Maximization algorithm,EM) %,

FREFIRUEFIELREFIREGN I 7. F MBS —
AR RKEEA, EEREAKE S RFREKERBBRENEL, A
W EHR G A AR SB B R ARSI IHAT. ¥ TG ARFY
(Transductive Learning) F1)344% 3 (Inductive Learning) .

TNFEEZRENGFHFIR Mo AAANBEFIER, ERIEHFERAL
AeiEah b, THEREE, BRAALEHRERNYR, BTUATRESY,
W T LR T A B ¥ S BRAE S 9 M BR A F S Y BRFF S A ER AT A
F3 . EHBAFEI WA EEARNIR A, E AT LAHEEEMLE S TEHG
&, WREEEL, APrEd), W TRMXWEATE, L HHERN, EA
FPARE. AEBRAZEINARRFENES, ERTHIFEESL, REEEIW
Y&, BlmE — XN EBARAT, AP B ZHENER, ERETR,
UAFEF AR E F AR DB LUE R R B AT S, 0 1 KB R AT A i
A B B B Ao

HEZHREAN B R LI, ATFENARDE LN XEET LS
GEHRMBEEMRFENTER A BAGE 2N EEN AR HF AL E
AT ERE L ZEHTHRE, B AW R REERBRD TN T K,
A, TEMVEERNTFEATEGERSTE, REHEHR, BKAA
ZAEEKHEERGIZENLAAES HMAT RO L EERRANATE AL
TR R, AL P RES G ERRFERT R, AELI S
FEARE A RN T AV EET UK EFNEF R,

WEE AT AT EL ST P AT, kLA LB IREIX
EHRERARG TS, BEEMUITFEREZEEN.

mERATIHERE SHIERS
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HERIEE — STRNA

e S A HRUSHAER
- R U
5 P
HiRLH BRI
BN LERE, R BRERE. A
PR EFociil fieis A, AT
S HHRE
At
N
REE) EmiEEiE
EPERIRA AT
EERY) R I

B& 8 ATHa AWM AEHEX

AR A WE e R EFEMMEE, wERTEMITE, BT,
M. FM. BRF. FEMEREZLEE, FERAATL T AR k2 L
A, Mo EBEQSAANSWTHAA R TECHNRLSE R EMOEE, H
By At R TRIFAT I %o Fo iR TR A H A dAT & A0k, & TAT b oiR 3t
BEHRATAE, A WEARESET., ZEFE. BETLTETE. KER
A, HEIE, LEETNF7E.

3. ATHERBERRRER

4u

ANIEREFEES A=A

i Jl 7% B GPU (Graphics Processing Unit) EHKEALTHE 2 TAEK
A%, BEBAFMTUHAEESF A THE S, TEXBEEGABNTH nE, £
REFIEANEWIRE . GPU B TR 4 (E Fl 89, 401 CPU (Central
Processing Unit) #ATHA, Tik#E4A A& TIE, CPU ¥ B4k A0 B 1 [F 4048 %
AHERNETELE, YFEREASHER, TRMA GPUBHATHTIHHE.

% #| X B FPGA (Field Programmable Gate Array) = — M &R AEX
AT E R F AN A, TR FPGA BB U 5k & SO B ] o B R 7 i
HEEL, NMEAHEZHNEE, ERATLEA, LHERWAA . FPGA [
B E R A G EEATAEGR S, B EUEES, HLEATERE

%3] Sk P IR BL. 4 FPGA Fo GPU F HG T LAK ILH M &, — & FPGA 1%
FERGHTUHSRESRIIERS
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WEfES, EEER; —& FPGA RA LML BR1E, WA ER. FPGA 95 %
RMBHERE. REEL,

4 5 |4 B ASIC (Application Specific Integrated Circuit) A&7
RENERASRE, FEAENTZZNBFTUT T . ASIC fEHE RS
AE® T FPGA, weESLIm it 8, A ARATZIKT FPGA. ASIC IR T ¥ RIER =
S, ENFE. T EE. RRTESRR LS. ASIC—BEHlE T KU ETEEK, B
FARE K, Bk R KRRk .

NEEEEX 2, ATBRERTUS AT mER SUERER. ZmS A
HENCECEANE =, REZPRATHERLE, TEATAEEERERM
AMBEIE, BEREREENATHEAR . BLm SR, wFGk, Fo
FA. GRS, TERES, WELHF —RERN B8R/, BREKRRK,
AXFH—ERMALE RIS

WEHEEX 2, ATERERTURGHINAEFFBEL ., JI4EH
A B NBEATE LHAT “F37 , HWREEHE A o E M 4%
A EENZFAAEZNAFHNERGNFTHERILE R WAL R H 6
A HEREERRS, MEXRFERLE— o@ fl i, UEN 2 M E L4,
BECREEZAGHN, AEHHE. HE. RAEFE.

WAE B G, PEATIE RS F WML 2018 £5 2019 451 4
63.6 12705 115.5 1270, 2020 FHit % 183.8 1270, KK FFRE pk, 2022
F Tt L 800 12 7T 6

ANTERY F T WG = 330 T FPGA By i %8 & . FPGA J F 7%

RE, EATHEGEREHATIY . &g FPGA 7 LA im DSP. ARM & % & &
P, LI A E WG

KITAF, NTA e D& R H %@t ASIC 23, MATHRAEK
MATENAG R, ASIC B&EhafmEgEns s, RERE)SmEET
I EHMABARZEE

REH AT A WARHBE 7T B GPU, DEIY A A T& i
AV Fl FPGA, HEE A TT & ASIC AT & A WR D KT B+ E AL HHA

mERATIHERESHIERS
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B, AARE R HEARBRATATERELSA TR, HLETBIENT
iR, T ATERE AT RTABHELEAE L BRAAL TR

=. AISaeIEERENATIERGN

HEZHRANAF LN, ATFRLVZEREXZRRA, TREXHWA
THEaAY I AT EFRAPRE SN TR A EFEHZOEARS
EHOFRBPMRS 2, ZERXT UL A=K F-KURRFRWABEAE
HFddAx, AT EERANATEREE, AeEktt—REILUE
SAGCHATHENAES; F_RUATHERLHLN N E, AREATIE
RAGFRAEARRY, REAREAWBRT R, THHEHWHARETHLY
B A B =R A R E ARG S 58T HHRBNERLN Y
X, RABRBOATERBEABET R, RELEL FFFHTTHHAN.

1. HEATEBEAES

REZFMBERARBHEFUANY, wTEEE, BAMEE, HEEHA
TERBAMERBANE L. BERF LR, BRXEZTFEAGHERKFREA
THEGEA, BHEERRS LA ERL S5, BN LS,

DLFT B BB A T REEREE ), tn H A 2019 F =B A S XA AL 2 5 E”
Biom, & “ALTF&” “AlE&” “ALSIEER” “Al =RE” “ALER” “F
W AT EEAFEEAEKEREATEGEHIA, U “ZHAT+oT” WEX AT
NAEASHAEHA.TECEFBHATIERSHAL, TEEFEGU FHE.

G’A HERGTEHEHESE 'LJ“%J\ =
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Al2 &

Alibaba Al Landscape

BEmEl Aizx
BE210zA

Bl 9 MEEEA AZF RiE: FEEE 2019 FxMA2

HERGTIEHSHEESHEIIZERS
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RRMWERALHESR, BRLEAERELKGIRE. RRAELIN2F
AR, BhRIARREEYE, B, REEABRITEFALE, Bt X EH
ERbAETR, FANFIREMEITEBAEHF .

2. HEW TFREATF

ATRERELHAN, mEHARK. ZAREF, EATE R ZHATEL
AEAMS, BN THERERANAZ SN AGL S5, PRI KA LEX
FI R B AR

RRMY F BRI AATERITHAAMEEFEAR, REZH. 2@FTL

Fo AT BEEF L ToB (EEANY) 5 ToC (HEHEFEE) BINAT
=, R\ P FRRRH BB SE. Flan, BARBPELN “1 (AR
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