=

n_--

5 EF G 7 R LB

=TT ALIBREFASEMNKF

(2018 £F

IR B 7 fek B 7 ol Bk B
2018 £ 1 H




IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

hRAX 7= PR

AEEABRETERNET @R LIRE, F2EERF. %
H, FRIA AL CTAERAARGEH XTFHENRN, BEH “K
B BEBRPMETERESVERE” . R LR FHE, KiheRHEH

RERFTE.



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

2017 FESFATER L ERRE, FIBEHRNEZH. ATHRE
EEFTSFHNACEE 2, AaFE¥FE. BRAKIF. &
FIRA . TR, BREE, REFERALHAHE. ATF#HEAER
PG ETTRAMR AR S, RPHEFRE. TEA. FagEd
EEMEAFHNHBRRRARNTELEAL RN EENE. EHLHT,
HREETAIZENL RO EEN B, BAGEATHHE, (£
= b o R 54T T E

AEKFERERFARER. BENETATE WL BRI, &4
BT AT AT L ROk i AU B AN R R R A B,
M8 E BT A T b P T G e BRI R, A BOR R b kR AR

5.



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S N F B A5

o AT BEBIE R .ot 4
(=) AIZFRRAIEARIE T (e 4
(Z) AZHRERIEA Z KB F oot 6
(Z) AZFAREAARBEEREI s 10

T BT AT B S M oo 12
(=) BB EALE, ZRRITIRIZ IR s 12
(Z) BELWIAE, RAATRBEE I D e 13
() EARRIETAE, R RIUFIIR G 14
(9) EHBHBILE, BAFIEIE oo 15
() FRBMBA, BRI FRIFEE oo 15

=, BRMEFTAIEEERIRRABESHT oo 16
(=) TIHIAE R R TEAEB oo 16
(Z) B A IMT I R A B 2 M et 17

. BEBEFALEGRADTIB ..o s 21
() JEABHIE oottt 22
() TR G T AR T oo s 25
(Z) BETTRARIHINTEIET oottt 27
(D) ZHIIAT K oot 33
(E) B oo 35

T EIGETEIEESHEEE ... oooveeecee s 37
(=) HIFEAT LR A, REHRMAMEFI AL K 37
(=) EJF Al Z 5 F 2R IARIE GG R L AT R AL oo 38
(Z) AR, THEMH LR XBAE T 39
(1) BAFETT IR, RIFATTIEE e 40
(Z) FRATIEIRAR], B EEREF D B 41



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

—. ATERHARE

(=) ATERNEARELR

MEHZNS+TERAPCHNRE T+ —HLWEHRMAR,
REARRET AKNEF TR, T\ T EFRE, BRET RN ETE,
EHANEHEHENE NG, TWERRAES, EEANRE T EHS
HERMEUEELE SN AL S, w4, ATHEEFERD
ZRAZNHARLFITRNEA, EEFERARRTFABFERAR
Pk & R BB R

AT AT £ T E42 50 R, M EAT 14 W 4 Fo
HEZE, BIENREFT . BRER, ATR#BRAZNT —#7|
By AR . 1E 1956 F oy — kR F 2 b, ATE BB & KL
B RAAERES Fihz, FATEAZIN AR EN. EHAL
50 FRETOFREATERENFRLRENE, ZNBEATEREE
B Tk — BN R o A R fu 2 4B o A, S A T R I T — &
REMMA, wEEELER, LEE. TX A%, EXNRA%F,

ZHBEATERN T URETHNA “FATER” HK, EZRA

BN
[fans
Pailu

N 7 7070 A BE 3K BN R B KF .

\T
/—4



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

1972 5, T & Je Mk o i 5 iy v 4L 77 o R T2 R S8 MYCIN A
R, BEHREEATIERBEN “EXRZR” W, TREAHHW
H A AR S AL RT AR A AT 45 A, 18 3T 0 B AE B AT R — S ST
HIE R, BERERRANLREITINA, wHARGE ZHNA. H
FRHEEAFANFT. — 2LV HRNFEREETLAKE KR
2, REWTUHEELEBREUNLTEANETRZ G, R EXZAW
REFTEOBEREST “LIPS” RBE, HITAREMGHAERK, %
DLSE I SE I i o A T REB A KR AR B FG N AR S A5 A K TT 48
B, bt A B & B AT 9409, EELKE B e AE, BN
BFE

EH 90 FRK, IBM “HE 7 1HE AL K B B &R AT R B
BRBFRIAT KA ATEREAW KT BEZRT UFNEA
S, NIE R Lk X EAANER R AR H . 2006 4, Geoffrey
Hinton # 1% % % #76 X (A Fast Learning Algorithm for Deep Belief
Nets) HF M T REWENEZRINANEHEE, FY8HH 50

Ty g SRR gk o T T RE



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

(Z) ANIFRREN=ZAHZE

ATERHBARRE FHLEE I, Ed T 9050 441
BT R, BERBEWESE, ATERARII ZHEA. wi,
MEEH %, BEASEMBAS 0 HA R, TLHEENRE, AT
& AR DARL F E A AT

$. GPU (FIWAER) RERAT HEN M, WATE
CPU M IFAT I RE /. B TRAE RN ITHE T ANE, CPUBKAET
FERAE R G A N R PR E AT H S, T GPU K T RS B X
BB EATE., CPUT R E T x86 d 4B W EATEMN, BEAhEE
BATEES. CPURMH ZABRAEATIHE, E4AEDEGT L
B WEGG R, Mo, FPCA 72 # 5k A & 0 i Fl 78 AL 473k, FPGA
(Field Programmable Gate Array) 7 PAL. GAL. CPLD 4 7 44
BB EMR SRR © RN TR R BT
By — bt R R BT I, BRARRT 2R BRI R, XRT
RAE BT BB BB ARG 5. — 7 E, FPGA Z¥ R
EMBEE, AAH PURERAW T REIERD; #— @, SHEK
HITHRBERAFTRERCAEANRITZE, I TREHENE G

GENRBE, KEMETZHANKATHEA S HTHENF R, &

6



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

& XA IATITE W FPGA #u GPU ZHE R A TN B FEE ¥
B ERAEMT &, FPGA A7 GPU 2244 8k 4% 1R ¥2 A7 B9 4F B 2 il 1T H Ao
G A, 7B B AT ROt SE AR 5 B ik e St T IR,

FER BRI AR

N\

k. REFIAZAMAAMBEANARI L, L2ATEED

A\

EENE. REFIRBIMELREEA ¥ B AHKE, T
REEIBIEA A RE. BEHRECRETEERELE, g%
HERE, REERATAED ERFIRHEENALEE. # 3K
F B R P 25 55 4 34T B B AFAE R 4, 4 AF AR B RAAE o R # 2 — A3
HIRAE = 18, AT BTN E B 5 o FE ¥ S Bl B R R R A
BEARGERT. 2012 4, FEF I HER 7R EBGRAAE

(TmageNet) , ¥4 R EEE 16.4%, — ¥ F W, 2015 F, M@
152 EHRE W%, HEGRAEREEE 3.57%, MWARNH RS
R BN E 5. 1%, Deep Learning A MR AIGE N EEE LT AR, &
2017 4F 9 TmageNet Pik &+, Momenta FFAF| F SENet 244 %F i,
A E AN E ERBT 2.251% WHREE, ST 4%

—Z %R 2.991%, FK1F T ¥ 25% R ERT.



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

28.2% 25.8% o
’ ’ FEE L — AR

16.4%
11.7%

6.7%

3% 3.0% 2.3%
2010 2011 2012 2013 2014 2015 2016 2017

A1 2010-2017 4 ImageNet 3 %% [ 4 iR 5l 412 &

H Hinton $2 f DBN (REEBFE M%) Lk, REFINLESL
T — A~ & R AR, EeERMEME (Convolutional
Neural Network, CNND B #] € & A B G IR A A F &) 2 9 H = E
A, aAAERMEMNE (N #HATEGERNIES, HRUE
FHEERXEN RN, F— EHEM %853 5t 8% 2 Rl
RAEEMMYRNAGHELEE S, URZERZAERGHHNNE; &
ZEEESRIN S M G R AR, AR E A E RN
W % = BV LIAER R BN 5 AT R 26 A SEIR IR A s B
ZHERE-ET 2 EEEREL L)AL L K, ZHAMERIR
Al BB, ONN B 2 i F T BT RAT WL 7l & BT R 8 S B 2o,

PR VA SE 3 7 A e I o e R B B O



IR 2 7 fi el kB P27 N TR REHOAR 5 N R4S

AB®. NEFIREATIE L LR, MEAEAUENE
W RALEF RN AL TR R A . A AR R B,
RELHWEERENIAT RN RESRT REFEM. £ IDC 4
it, 2011 FARHF/LECLLE 1.82B, HUEHFH —FHEE
K, Tt E 2020 FoRk R LA 5B MEE R, BEERKE
20 f&; HEMNE T E, FitE 2020 £, 23K AEIE = W ALK A F
2047 2%, KEFLAEERETILT

20155F—20205F 2B HIPEAERF IR
w2 ({Z25T) w+E ({Z7T)

12000 10652

10000
7891
8000
5845

P 4330
4000 2800 3207
2000 1220 1365 1553 1706 1870 2047

, al ol ol 00 0N §

2015£F 20164 20174F 20184F 20194F 20204F
M2 43A e E AR WAL
RiE TR, CT FR. BERRGERAEGNE R,

ETTYHEEECENBRIE K. LT, 2013 FLRETE

1 #4E&JE: 1DC Git #iE



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

B4 IE 8 % 15368, TitFRKEH 4%, B HAETEM. B
FAEHEA, KEXA. V. BREEEMUKEZULTFA .
FETZFERWETRAREE, £ ERMKBIATEENE
BOEE, ERAG T A 0B R T ARERAT UL LH
B, BRANARE S4B ETREAKE, AATSRBEAL
[ 77 i BEAT b o LR AR T B T B R

(=) ATH LA NKEEXK K

2017 47 A 20 H, B4 RERE K (Fr—RALE R REAX)
LT LR D, BETE 2030 FREF—RATEEL
RUIISREME, BB, EAESPEERE, SEHAREAL
BRERNE RS, MEREAFAEIRAHRAREE, #2 7
REF - RALZGRLBENER. (X)) BHURAF —RALE
RERHE AT RE S A BT R, METT R E A T s A AU K
A, EBATERBABRAHABU G EROWEE, BHEALY
WA RE R, FRERMEVES a7 g, £, X TH
REAFRWER. 2% 57 E, (AX) ELREN kAT
QIR , AAMNEEANEN, S04, GERRS, 4 ®5K

RAATHGETHFEXFT TR, BLIRBHENTRETERR; KX

10



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

BEERRR, FXANBENFANEA. BROTHF, XX

WA FE, R EWEBZRNA S, FAANYFEEREED T A
x, TAFRRERA ., REAMER LS FMN2Y; ETATE®

FRAMELFART ., ZOAF¥. RBEAFERRFHFL, #
o E PG B AR A RIRAT R AR M A I 42

A, EXRCANEAMKZTTAEIRETATILERLE, EF
ANTEREAAT 2018 FREHERATHTWER. 2017 5 A, &
ERFKEHEA (“TZH” TASEREMACF LT , R
Peg | UM B A B U BT R B AR R R, BOn — AT R IR R
ViERBERA, ERAMEAGEY . RFRE. HEEF. EF¥FAL
BRe. RRFHAI. FALNE K&, £EWIET. MENET /B
BAEMRAR L, BAREEFWIEABRRCNAT, R HEH IR
S, mREBRAGFREREN. (“TZH” TES5EER
HAFHETAMX) HEHEFATLERNE AL BIEHT EE7A:
FREZABEAMONEFIEEARE, FREFRERFHH
ABRELHBEATE, EAIXFNEERE MEMLHT. HAE

NHHRRXRRS. WORATREFAE, XEFEETRE.

11



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

Z.ESATESBNERNE

ENTYKHFERREELEFELELYE, DHROFRSER
., ENEAAALR, AR, REMEREELRAANK, B
ERREFHRDAFFE M. EALFREFIBEANAMES, A
TEEZS NTIBEAREE AN AETEETL, AT
MR R FE, ATARBALRE R A ZEETTLRE,
RIAETRSKFHEERE ., HFERNEAEETTLH A
B, NIZRXNETTIWREGREE” ANER, £EF FANKE,
KESA R, ERNFEFE . Bt A TEEEET IR A,
TUREETOHERESRE; REEFEVIE, RREZXNE
EWNEFERE; WHEARTHERAN, XAKRFFHFE;, KBRS
R ZE, BEARHI e 5 KA

(=) WHELEDE, ZMTDRD A

ETHETAETL INEERE TEFT G, EENEFTH
MR T AT EN ST ATaMRERELR AW, 2K
ERA BYEEF2HEFHITR, PEIERET FFHNIRSAK

M A 5700 A, BiZHEK 27.8%, BE FMIZLE A 60%. LLGAL

12



IR 2 7 fi el kB P27 N TR REHOAR 5 N R4S

LRAEAP, EFMEREARYR, RROR, ¥2rEEIR
WEIFHAMERE, FHER, IEFFEFEREIAR, X T2
EAMEREZAERY . S THEELETE, ASZHERTRESL

BREMINELREREERA, PHERAZHALE ATE#®
RANENCE A —FBE LT UL LE . I BERRAEA,
BAREFIEFDHE, ATE RV ET >~ &7 LB E &£ 3t

B R, AREBIRSIRD F R

(Z) "T@oBE, K1

R B O
Egmit, REFTATFHELAFFTERN 2.1 A° EARER

0 E R A E

1,000 A\ 4041 Wi

40

37
35

30 |

25

21
20 |
‘ 186
15
05 |
0 | L :
[P0 LB W R 80N & K, LTGRO R S e P . T S L o R
PETB O AT R D AT A GLANRT F AR P PARIN
*, » 9 Ve T ] B ¥ > v R
S

B3 KESFTATHELERAE

o

o

=]

2 HAERIE: T EHH

13



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

EEFRGOFAEREHN. RERTEHANTE. BWKEE
FRRBENFERKELN N 30%, TMHAHETRENFEKENA
4. 1% BHAMEFKENE KT AP EREEK. LN AZRRE
HARMEFTAERKNEZGREONE N 2K, £ ERTAEL R
o BFELANHANFAAEREFERIAALE. BT, KEREEAE
HROKE10T, MEAREEELNEAHARK, LRRFWFAE
HA AR TC R AR R T X T B B R A TR B TR R, A TR REBR SO
7R AR R I R B . N T RE A B W BOR B E X B R
Fak, EETUREELETRARFEES, THEABRSETN
., EENTHERE, ROTEENET X H,
(=) RmRE e, = E#EFRS
% BB A = ] AT B9, B R | T O 3 E A A R R AR S
THE, BRAMEZRA 2B LI . BREETUFE TEHTR
HWEITON, EARNERE, RO EZHEEL TN EREE.
AT B AL BT F 7 7 WX &0 % & 7] L2 35 B9 KU 7

M Fe SEFR T RS FHOM @ 46 XA A RR LBV T, DLRT IRAT A

14



IR 2 7 fi el kB P27 N TR REHOAR 5 N R4S

ST AEEFEE; THUEERAX TR EF WA ENI R R

ERPEL RS
sl W HxiEsTm
— A NERERIIRS MEREAELR
71274
(Il RES) RE TR
A/ EFHA T ( gﬁﬁ@& )

+ CiREMIHSR | AZERNERET (K ) Fa  ILUEARRDHR , RS,
- BIREIMAAR | SERRET AHREFAEES | BFRRITULES.

B4 ATH R EE: T3
(M) XRymat xR, RIFARE

ARt R F B2y oot & T B AT KR BRI, AHK. A&

A¥. BRLRBERAMATE FLENFRIA, RAKE.
kT, URRKAEE AN FARME HIS) 48, REBE
EDEUESY SY RN Eed ERLEE Sy S-E L P
BRARESXH. 3. +F. ERAHEPHEL, JPR b
SRR T, 05 3 4R A G, AT A KB
R ELEYES

(B) FAMEAN, ®RIII/FAREER

8 FANBAR —H AR B R AMAHFRT S,

FRAAZESFMEFRIA, HEFREGAEFE LM AL, LEA

15



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

DLBAMRE TR HAT T A M E A FARNEATET 580 F A
&, B EAETULEFAGRINERATFAR, ZHEAMAIFAA
BT e R, B 5 FAE AR By R # A4
MFARGZ —, BT ZERFENT. THREFASWM LT
R Z R4, EEABMEBAE N TELWIHF
Ko MU THEAFAFTESM, 2FRELRFELR, NEARTF
AN R Do ok, FAMNE AT URIERE B E IR EZ T 1 Z X,
T BN EART O ERET TN FAZARRS.
=. BRABETAIERRBERILR LT

(=) WIIAER R EH D

Eqit, 22025 £ A TGN T & ERKAE 1270 12 % 7T,
HEPETALE ETHAENELL,Z — KEELTETALE N
Mo 2016 S+ EATHG+ET TR ILE 96.61 127, HK
37.%%; 2017 ¥t 1301270, K 40. 7%; 2018 & £ ik 2| 200
7C. HFFE, 1& IDC XA MEHNHE DR, 2017 FLHRFATL
& RE AR I\ i S AT 9 4R H K TRV B K 60%, 14 %) 125 12,3 7T, £ 2020

FEHHE—FHE 460 10F T, EF, S ETATEGBTLHERE

16



IR 2 7 fi el kB P27 N TR REHOAR 5 N R4S

WENZEEHKHEL, HF 2016 FEALFZH Y 7. 4810ET0, BA

ZHH N R, HLEFERFE

800
700
600
500
400
300
200
100

2012-2016 A I 5SSeE+ BRETTI

Iz RER

90

67
g as

92

30
e &
2012 2013 2014 2015 2016
- 02 (B HE5T) TR E

K5 2012-2016 F A2 RET A TE LA EN

(=) ERWAMT L 2 B m A

HAAR K ERAERATE

REBUATE BT GO A R 5 LA

IBM 7 2006 4 2 /i Watson T H , T 2014 E# % 10 12 70 5 3L Watson

=W EA., Watson =& — /i

T REREAENRIATE

TEREFAEMNEFT, AEEH

o Watson ¥ 81 3% 175 & AL ¥y 408

BrefEmmk, #THE. o, M. FH. BEMRIE, FIEN

3HAERIE: IDC Giit#iE

17



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

HT IR L DA R SR AR S o 2015 4F, IR A% & (Watson Health) & oL,

TETHRA N E RGN ETERAT LR EMEHIT R, Vatson B

TR —FEEFCEME, TAEEKRAIR, EHEHKE. FHEL.
E¥XE#ATREFS, BEXTETIEENERBBI AR XHFR %,
B A1 A G B R F TP L 0 o8 R AR R OR E AR 1 W AR T,
T 2016 FHNFETY, EENKSERHATT #/ . Watson &
ETAT L my ks bR AR A N B BT R R E R, BRI RN
B[ DASR E T BE AR R A R, TR DR RN B E V8T T £

WA, B, MEERAL S AR EST AL, 2014 F 4 FR

DeepMind /8], JE I & #1 4 M9 A T4 8 %2 )5 AlphaGo. E &R A B
&, A3 FFIET G TensorFlow & 445l & Z R E ¥ T HEE.
TE BT AT, Google 7 T #Y DeepMind Health Fn 3 [E [E K E 7
A% %1k % NHS (National Health Service) & JF 4-1E, DeepMind Health
] LAYy [5] NHS o 3 2 $008 HEAT W B 2 1, ISR 5% i #0 % i B9 R A A%
A, HMHEATEREARTETEEITX] “Hanover” , FHEAH
RN FIGTT 7 & WA, MBARER EANARTETERENFHAR

T H ., Biomedical Natural Language Processing F|Fl #l& % 3 A

18



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

E¥XuAEFREATERENGR, H6RE LN EAALRATH
BYE £ #AT U IT I RFE R R K.

EARKE RO DT EETATERARA A, EXNEH
ANABREERR, EL2ENAKRER SR RRBITAHE. Fln,
FMEREUZFENKE, F2E8ENEFIFEPAI2.0ETE
I RENERMBALE, B, MERRSHIAFEFREESF
—ER. T A¥F _MBERSER. LEXBAFEXRWEHN

RERURE = FTEFZHTOELT 2 EKFX R, ERITEESF

>

PHREROY T, REEPEGER. EL RV ERF. I,
R ZBR e AR, TEAMTIREENT RMET AT K5F, ZAR
H 23R — 8 AR R —— e, DU RN T R B A AR R
Al T AR, TRAEESATHEEAEREFHZ R LM L
HEFARE ARETHEZRMALKET &, MiFLREN. EIT.
ATEREAZTHBORNBAN. TXFF. ENSL SR, 5H7F
R ARFR BT 0 M3 CT H# B R RTINS, Al b
TRFEEER, Rl CT BEPOMAE T X, EREAL RN
SREFHNER, ERERSEZRR VW& R B CSV X, H47

A B B 4557 AT, RARESREL LW EREREAMETES

19



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

IE R, R % A USFATEN FOFE R RVERE T, WA

O

AMEH, KRBIEREHMBERALROMTHNREE L, £
FHIROE A MBS, FERIER B % LB £ &, LI
“EEI, o, BT . AN, KAARGBUEHLEREFS
MEFIWRESE, YEEAFRERITHRESEH, #2517 A
THEGEHRAEETZE LW LW,
BHEAIERABNAEAREERAR. FEFAL. BHEE
WELATFTE. BN 2016 FELT ATHRERE AL lab, i
T AT EAMERFAR L AR K, 2017 F 11 A, £ “2017 FR 2
REMKEAS” LBRERT BOMW “AL £51HR” , BEFK
AL AR, HEEKANMBAET AL QDLIE . 2017 £ 4 A, BIR
FBR =GR 1.5 CFTT. B =8 R i R A CE0 ER & kA
B, FATAIATERIAZER, xR eHTme, 47
BEGITTRAENET . EF W A7 E, BIRE 2017 48 A4#H
T e e A EEFTERN AL =R BT . B E AR

Al REFAFNRNBASEFE R @e, TURMBEENREE

HITHE, ARRBRERAE, REAWLT. BT REE, B

20



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

R AR KA R F IR . 0RO AL R A . SLARE 0 F e

*,

4{&
=

#
& B PR £ AR B9 Jifi 46 7 ko U L 58 LUNA =, o Bl S5 E ]
EZETMAARCHRET RRORE. BRARKCEFZEENLUL
92. 3%HY & B F Rl T FI0 K. HE R RI RIS T AR
ABIE TR EHA G FEEZ NS R E N E R,
EEERARKRBRT EHFWXBRELEE, BUBARCARKAT £
RE. 2 BAERFINFELZRAT HEE, B4 BIEKES
BHE £ A AN F R, GURT I 0 R 45 o B R R AE R 1Y SR
#HTRE. EOWRETE, AT CEKA 3D ONZAKITHE
FEAEWE, FFEREE LT RN, B LTI A RERA T WA E,

LI EE CT D EA LR,

W, REETALEGHELHE
ATEGEERNE S TRES, REREFBAELY . DT,
Ve, BEANEFHATFER. EA. BF. b, RN E; A

MEEETTL WA E AN, BERERETRA, RROBTRES S

21



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

BEX. KEETATERSCVREANNATZE T EENUNE. F7
X watt. ENREMEIOET. At . 2 FF U

(=) EM =

EMHEEFERITET R, BRAETAEEER, FEZFHAE
EHRAGRENEFRFENL, ARPREET SR, 80, 2
EMFHERRT,

BREVEENE ZNANTFEZL — F D EEIER
ECRA G P #ATER, rER AN TERN#HR, BREEST
FRBEEXRTIUMEEFT, EERBEDTEN, €EAF T

BANEERE, NAEERFTEDNIOMHESF. BHAENE
WBF 43 R Siri. W3 Cortana £ 5/ FiEet, AP LA S
SN, mREWBFHEATE XEM . BT SURE E W F 5 EH AR E
WEF A0 A P E R XA RE, B 8B PR DU e B A
BEEWRECTHWEA, Fi, ETENHFERGH P HTEREFD

B 8 R F i B A Y X

22



IR 2 7 fi el kB P27 N TR REHOAR 5 N R4S

o S BUERE 38
53.9%
RUEE: EEREID2

O sessnremns wiki: THRERH—ADERIETR, HREREOR
RERIERI BN, 8.

o BBl ARSI BN ?

0 . gt »
I3 AT
a ¥
%
£y
»
5 "

M6 MO R G AT D

BrReH o EEARMRA P m R E T RANEM. £E A3, &
BEFEVI UEBEA DY, LEEXRTEEETIAEME A4
E.RENTE, ENREFHNRE, EEETEAANT REQE D
TR N TR EMB F A LU B & B E £ #ATH — 2% I
IR, UWREARFNIE S K, fOERE £ FFH TR
VTR, XEATZFRFEDEEEmihEad.

ER P o, AT e R LB T Re o B 1 F P 5T AR R K
TUERS. ERZERT, AP KRR ZHREAE, FATFEHN
ER#ATH Y . ATA R EMBIF ¥ UAREH P vt 2 L2 H P~ 8y
R, REREDRESMALRET. 2017 F, RRXT. AKE
BFNERRERTE L RAGGEET ES K ERMER A . TE
VAGEETERETER. BN REEREAES £ RFERAL

AE L RG. BEHEERVWEATEALZAREETREAREL, &

23



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

ABEANE., FENTVRTHIRAZGEL. MEAYRZARXRE
REBWBT RENE £ HATE D, Rt A EBHEEE 197
EAGE. K. ER. BTEL. REEFEL, BT UELME
—ER . FEERATHFTRENEDL . RIS, AELRAAETE
RIETERBAENERAT ., FHBFELRE, TRCHE: BEE
AEE. EF. ARE. RELMIFELANH L
Mo, BERANBANELES TR, ALEAFEERT VR
HIRMAWER ., SHHABEEL. IBEE, DBEMEEL T FEXF
TEZREEREBERT, it E TN UMK E LN XF, W
EARNEEMATRE[TF, UFEERS THE, FHEED
RAWEBHRELZEAGE., REL, FE. RELET. RELERS
BRI REMH e TRh, RERT T EENTAERE. AR
MEBRIEGT & “ZEF” AT NNERMZEAELNTE, KEE
FoEFABEER, TRTEETHZEN, TUREERT L TH
BR, FEETRNABRHBE LT, B, MKETHWETERE
RO LT 9T%, FEEEHT 22 A FHRA, FEELADE,
e ERFEL 20 XEREMEM. AAM G —H"& “RE”

FUOMNBEAFARAMCHERIET WA TERERA, fRLE5 R

24



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

T

FHAGTERBEXWF R, ZALRRTENEY, EREFHEM
B.NBRYUWAE, FEARE LB B WEME A, RS
ESY, #—FBhSY. “BRE NBAEBWEEXHRAL LER.
A 301 EfR ¥ 2 X ERBENEA

(=) &l 5 >k 4 #r

B mEARERGHEAER L, EREE SR AN EIRURL
HEARBRMBETURELNE, B4REFEN. RRER. £
. FAILEK, EBREGR. AP RAEHUEE, baFEAEEH
XA NG A SEAG AR 3 B TR A R E R e B BT A H
BHAT M, AATRIAEFFAE, by ETER. HHHAL
RHT EM. ATERAANEZE I g R ETLEEAT L E M
BURIET M R R 0m 7 5 U SR, 0 RS G BT SR £
ABEX BEEF ACEEELVERET 8 OMENAEE,
MR T HEEERNERARIFT G, YEENSETREHE, &

BEREITE. 2R GUWERE,

25



IR 2 7 fi el kB P27 N TR REHOAR 5 N R4S

prmememn e L prmememn yrimm e ,!
| EES i == 1 BT i FRENE ;!

SRR - FEIETUN/AEEIRA PSRN | FRREENTREEES

| phEE
r NS | SR/ EREE  eEmERY  SEEUHIEE

7 B 40 iR I i R

MEETMRAEENIEEELEF LRI EFaRaew
AR, FEFHRBRA R Y, FRWET EF RN B KA
BAEFEES S, 54, BORAEF ALY T EMRAEFFT
KR A& 4 TR, AR —HERE L T OERN TR T a4
BB EAA, b 8y SOR T & vk R R A2k, 4 %,
REFA T ez TESZERA, BUXREREAHALT
BiLSTM-CRF Y4 Al g 4% 348 B i ¥ R AR . B THIE R IR M £ 45
M, EEFmREe I EFFENCEFEHRTHE, BolgkE
VAR E . S 4K T R AR TRy WA P A USRI R S AR

AEMAT WAL, 2 HEETEREAENLE AT FHKEL R

FHE. k. REAODGEELMEE, R2AEER, RENMEEZA

26



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

B = E AV A 2017 F Ay AR A BB R AL E T HEN
B, BAANT B EHEET. BLAKEFERn)BREMEELK
BHNE, WA H LY. KEET. BARAESMER. X
BETERTERETAERA, TEFRAFHEEXRETH
W, ERRAL REAELN. ERRBMEFEE, LI EEXREN
o LI A EEA g e £, FR NS ¥ 3] R KT L)
PAEA, T A E B IE Rk R R G R, X8 7 e A (LA gt
BIZE, FTURHB — KA REMFA R R A AR, HATHRAE X
WA, RERESN ., RmEITE, FEILHNH R R, Flw,

FEZEWMBERIAT XTI EEOHEXRAFRN, FHID/IRE
MEAE X A RO A EENE.

(=) EN®&HEEO0

ENEAKERETRENEZARS S, NKELFAL 90%
DL _EE BT SR AR R BIE, N AR E I A R F A CT. X Ot
MRI. PET FET®&RH#E. ERIT, EFPREEFHELE N 63%,
MASHEEARESE KRN 2%, KABEES#LBORA. A

THEBAEETZGNE R 2EMIL KA ATHRBIALZE

27



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

1 i 1 P B AL B AR T R AT b i

gL, ATERAEEFRRILAZES AW L —ER

FugiiE, BV EGRRA AN EFZEHATHN, RIEKEEL;
ZRBEF . NERT, BILEEF ]G RBIE E RSB
BE, TR ATIEG, RELLEDHES. BE, ATEA
BASENRGOMNE e ZAEMERE. BRNRERE, RE
T A & LR R M B e B AR B B4

AR T AR AT I g R S A S RE R
BEKE. HZEDNLE. BRa# . WE TR, BR)%. 2 KW
Mo BEERBRH MR & CT HEWTFI PR, FXERAATH
WNELUHRR CT B G F a7, G A o8| 5 ik £ B8 X
BEMR, FEXRLE T KBTS BUERIE, *F 3D B RMEH
BEEAATIEG, UL EMBER T IFRETREF A E TR

HAT 4K H B

28



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

CT Image

AR AT ANRFE 20 TR 46 6B X

¥
EE ®

Deep CNN
Classification

HAR R FE 22 SIS P 570 2 T e

Bl 8 A LA b B i 4 4 A 2 o g
RERBZFENBEMEZ —, BHRIT, RE 2016 FHLXRER
ANBA AT.T T7, b2 ERALKE 50%. 43 & E R FHIETZ
UITHI R, REREHMIFNIETHAGTEET 90%, TR/
BHA T AT ENNT 15% ERdTEEETIAMEEGRZ REH
WL RFEFE, SHRRESEHRETRENGE BERMK. AAATL
ERBARBEANEERHETRE, TUARREFELEHAE 5k
Mk E, BIRASFH LN Y AL X2 E BN EHFEERE T H

it 90%, HEHTEER KNG ENE LT ERNERDZA.

29



IR 2 7 fi el kB P27 N TR REHOAR 5 N R4S

Pretreatment

Comvolut

- (") - ax () -as
:?’["l" If,‘ € - Ce oluts i Comvolutional Su"“::’"

2‘;; 5"
7

=
#
il
18
i

Resize

fix

(W= (W)=

Soft.
tay

2=

!!!!!!!!!
uuuuuuu

F1 9 RT3 & B R B S AR A2

R KERAE, BREFRRE, E—HARHEZE. BEH
B AT SRy RS e 2 T R IR S, R B B R £ A7 T A
#, RAF LIRS #mEnier. £RE, 2RENENRE
TE, ABEARDEMR. DBTERM, BTERN “=ZK” BE. £
1 ET R %GB R A 2L, 2015 £+ EF KK EBHFEE B
950 7, BWA#KEEERE—, BmakEEk, 2050 F504
K| 3000 7. [T /R K BREE B FHR ] DL e, (B4 AR

MEAE, MEARNEXMRE, EFRRANSRETRIET, BE

FIEH R, FRRER RN R FERELAECEZNR, o
BFERE, EMPRFBIIRDEFRE. WEEF T XE 6 FH.
P /R K B R BT E R E TR U R R B AT F YRR R, B8
ERFHOE. RAMRELSY Bt ZH., MEEMEXR =T

30



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

FRBNBIE, FeBANENE. RiITAMPREFINTE, &
HEEFETEBREWAGERZ A8 KRR XTI /R KB 8T B A
AATER, CTRAEREX LWREFINEFREIAA],
o e A ER S A E RRZFIBER R, A& T =M RE IS
SRAME NN EER, T FRE P E = F TN 5 56 R A0 ]
RETE LR 1 KR HI T B

WE W 2 R g R ER L. BRI, RENSLARLT
BRG], BRREHEANR L1 LA, BFREEE L4 3000 7 .
MERFEEHTRRFEAREER X, HARENFEZ BT FH
UK B RR, ERRIAAHE, RAEHREFHFE, K
RIAMERR, RET, AR ER AR £, HRTEMKRF

MO FEL el RERE, ATHEREENRRIARNRELLEES

N

R R, E A4 IRAE G ERAEREH TN E. 4
B HEREE DERE, Al RA0 LIRS ERE, £ 2017
£, KEoY, AN BETT XTRATHAFAR, flin, FEH
HEEH RN BRI G R RRMERARLSEESFE, L
RREGRETE. BRFEANERE ™ ERELS K. HERAR R

MERNELREE. EANAXENRKEGREZT 4 (AE

31



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

Tt RAB ST ER) HATHE, R EaENREE®R, 24H
ALERSIER., 2CHFERRKRER. BRRETEEEN 2K (F
WD, stRlREEG T HAMSE. B, 5 dERE R R
M ARG E, RE B EREMUFERSE, HEFREEDEI
FPEBHH AT @£ EER. ROALEF O, HRRF3E. 2D Fr
EEREFEG =, BE LIRA PG IR E& X R o R K B FE L B W (%
D E W L tf 22w, AR R A TE 6 R E F S AT 447,
IHRREREARNENTFTE. BREFAFERE (wE) PEEE
ARUFRE L ERNMRE, HERBIERELESE, wTLEWN
T BT, 5. KR, P S Ey LR AL IR & KA T AE
TE A EFFNEAE, LR S RFDBTHNR AT AT, B
£, MEEERELAEHRAENHARERFET r, HAREEE
FEAE LR GFROREE R FRAGNE R X T F— &R
HRELE, TRNELEFEE2 /L TRBAMES R, &IKELET
FAWRD . ATERBEAART HEDWH R T BOREH, H
BREEARBREBREER. HRT CT. X LEDHROA T
BoW, WEATEGERHB O EEER, HARENSHTREINK

BR, RENZRW; TREFIHMSME, LRFIELEMTH.

32



IR T i e MK B P27 N TR REHOAR 5 N R4S

RECH=ZTEM., £k, #EPREFNS LSV TR RAAA
THEERHBRTRELE, 0107 L8 A T4 a5 B0 B & S04 5L

fRE. BIEFRAINAERE D LARGHEHE,

Bl 10 A T4 87 SLAR A S0m B 4 Jr o 197 48 B A I o

(W) gt &

ANTERIEEEMHF LI ZRE, KGRI H R E
ERGMALTERNA BN 5 &%, FHALNEFHRAFL—
HFAFTEI0UCETI 10 FEL W G R FEEHE R
%, AYEE. BERRE., AMRCENRE. BRKER AL LSS

AR AT U, E BRI e R A B B

33



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

K1 ATEBBRAGAMF R NE &

2 K ATE®E &~
2 2 I B B 2 XA

2 41 1k B E i, W HAIE
I PR i B SR i 151 - Afr

e 2 T JE UL %

ek, MR R AWM GIEREM Ay TS M, BEY
B, By, BTHEE, HK, £EA%, FEF. ARFAHAR
R RBERAETR. ARG E AT AE— THE, £5

FRERWAAZHTHEH LERNEMEARE L —T 2R

N

HTRXEEULNFTHE RN E SR ATEFRBEARTEREZX —
TR, AT UNEEEF ., WX, T4, ERAEEEFFLE
MACEE + FXETRSEE, FRIENF AR, AT EMNUF
Mo FEIM, Z77 58 DAF LA BT B A0 AR -4 45 20 50%.
B . AMERCTURY BRI TFiE, REFFIAT
WRRNERULE T E AN FhamtTd a2k, FEREH XM A

g ERE ey, ATH - PwEmkEgin, ATH

34




IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

RERAEZTRFINATRM TR, — =T X EWFELXARKE
#BERL, —AAAEGRASARAEHREFRLELE. FAEKRR

AlBA, TP B R B R R S 2 B R AE 5 3R, B

A

H AR R L.

AABE. EoIT, 90%H e RIAI ARG X EEE R G HKE A
FREWEE. FIF AT SR &R AT o0, T UEREN
CERIETESE, REEFEFUE,

H AT AR TRACY T2 EE, BR. BRE
SHRRZT A EREK, AAEFERNTHNE. MAATE
RETUBRHASREARE, WEREEZSE, AL
R, B A

(B EFENF

AFE N F2 -t A EE N A, CBL M ERTFT,
AT R RERIOWT . FRRE. & ERE TS BT G
EAANKEFEHAFA 30 CARER, JEL 23000 14 H 3 E R
A0, AR ERLBDNEEREFLZRAIREL. BoimiE

ENFRAWNEZE BT EEAMAIDE, BESZIEE M,

35



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

UNEEFZ @B AR ERET 28R ATEREERANNT
KEERMBRT, BRI HRFER, FEREANLEFHHATT
A0 RNA 7 7§ N R S AT Zk, 1E B A 5 5] B R A B9 RNA B 742 K
Z JE B HAM L T E W F YA G R AT IE, & BN R
1 B0 8 A B A B B o A M

Bar, IBMiA#Z, ENHEAEE, HEAY, 286505 kL
SV HEFEECHATERA R, LeBhR Y H, &84 %A F
HEEGRBARNEATFE, LERFAFER LN, BaEdi
AEANTEBREHF—REEHEAN AEZRELT L HAIERER
MR %o & M FH A AN P OHFA L EFATRE KR RMLFER.
MMEEFE. EAPREATFE, AAALEENFARFRAREN
HETBEAZBRENFHEAMS) AIERREHEEESE., ANE, B
B AT EEANR S . F, 286k KFTEZ2E 90% L
FWA B AT ERIX . RS BT AL 21000 £ K o4 AR A B #4000
TR E =2 EE M. TR Rk, TFFEEANEEETRIN
PEARBAE, QUET EA MEGHW “HEET” RN ASEFRR

7 o

36



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

. T Ry R R

(—) HERT IV ZEHRA, HELAH £ MERF A
HY K B

BEARANTIERBAREZNIRZ — X TNEFIME, &
MM E A, BERBERLRENBREZ ERARAKENEREERT, T
TETHRBINEEE. IHAR2FBONFHEZRRE, EFREX
FHET MR E TR 2 KEFER, B A £ UaAE, ATEHF
B ¥ 2 eECUE R 8 %7 P ALY & £, DURAIE I Sk B9 4 B X3 B9 9B
REH BTN R dTEFTAIERT S, KENEEZLENHA
T UESTRRHE D08 A F, & 583 8y 538 kR E % E
NTBESR, RFLVENFERSERRODEEE. IHEAE
Aol @l AT AT DAZE R, (B G A R R B — R B B 2 T e
. UFET CTREAF, ©LBEBEESMERRT &%, KRZ
Bl CT X &oEiE, ER, BRwE L 2@ CTR&EHH L
NZE, FLBNEET Eat, &V EEERAER 24X AW
WHRBTWRENSG, ZEHNEER TEMNEN, wRX—LEwE

B, B, Bk, HEEEASSETE, BUFEEHAHIE

37



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

AREFTING. RIS, FAZRNRNLES (PHEENE)
CT K512 R &= H 768 GRWER, TERABKINENEREZRIU
BPHEREMNE R Z2ERNE £ E F . B, $EFA
R ZRIEET RO = e 2 G e% ) ZMHANKE, | 2
TTRAEE, ImRBENRREAURTA LWAFHET—FT LR ER
-

(=) BT AT 7 on F E 2300 v i K A2 A B9 SRR

EHer, WHAXET . BRRERESTEWET AT E &
VETERR L RRE, EERAZFEAFFEIREN. AV ENEE T
AR MR B CRIEE, £ BN AR EER B T SE #AT
W, AU E THBEERRIDEHAE, £8FFE IR iEw, #
THRESSEZEHEEN TR FNRERIFAEERANEN, B AL
FRIE R AL e 7= 2 A 4. ARIRILEL T LA A

1. BIE XA

LLAE P 0% & A ), BEFLER/DN . am R AR VE o S A\ BF Y S KRR
PR, GREEERTAHENER, b, TRTRAEEK, R

LA RETNAER R FFRRAN, REREHER.

38



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

2. % TR

ERBEAE, HES D &R ETAr g, & BEREFeEET A
RN R0 F—B, EEHEN) FEH XERESA L BN
ARR, BENRELTES REERBRE S, FHE i
FAE

3. WA

HeiEGRARAEET GRS oM LR A ELBET I
BIFHRA, BR L OBET RAWRK, BEETZ G~
m PP RNYEEECHEE, BE “FRERE" . LFREE T
WA B, EEVEHTEKEFAEREVENITRER, DEE & FIRRK
e E, EERARNAE AR, Fik, HlEREERFLE, BHEXR
fER. LISHHr. MIIDREMENTMNERNEF, ZIHLHESH
VW R R REETHGHB W =8 T — 5 E ST,

(=) mEEE, FRsmm bR BAFEL

AENETATHERA VS EEKELLETIMITRIME, &
EHRRB Y E—, HEHEANERE O UGSV E T IRAMEA .

Meoh, BT AT & BUHERFN AL ERMS SR, T® AT



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

FH A RERRE T EARA B, F, 27 RFEn X

—

RETATRBTLRKALEN R SBF. ERTTREE, HE
TN EERSFRERATEZ—, flin, BIETERS A KFH
ETREARAGRERLET-FREFATERALT L, £H
UARATEREBRARALTETRT 61F. EWETWERRKFHK
Frg: “fl-FREFATZEALT O, BEODNAFETER
FEHRABRAFHE AT AT, CELTERUITRESE
MERTRNEERS " B ETER S A S EERG T 2R,
EATU EEEREER, B ER A THREIN, TUSERE. #
feeiik, RAFELE RAEERATHE, HEREET 0%,
ETAIWHLEGRR AR T UREERENRINER, RREAL
VBT E, #IEEETIEAMRS AT A EFZ, —HHA
T e B8 £ 60 APP 5§ Lig R XBUFAZ & E L, &b # A4
EEAT RERRBRAFER S, BIFSETHRLAMNE,

(M) BH#ET7EER, XENTEE

ANTRE TR ES X R LR RAES 77 E, #E & KERE N

S0, TUASEA P E AR KW, ER, ALSEWEHTH

40



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

oW By AR B A E A . flw, AFEEAE
RN FRZERNE, TEaREEZGRMATER, FEREN
B F R R WNEN AP EANRAERLN. Eit, B kE
[TE MBI F AR EITR AN OB RN, R AFRMEA P #E
BEDEERS . REREHTNTHAATE AR EL BT /E
B WAL E KIS A, £ 2017 45 CFDA XA 93T IR (BT &k K B
) FHILRANE, EOWMRGRTFERESEHEN, RAEHHD
BT RE s B W ik, MM — R By 8 B MIE; R
e B ALAAT B SR A R EH AW RN, WA RE = RET
ST RN E . Ak, Mt— P HAE X AL Dt

e IR B2 iR AT E, MU AT DT E AR E EREALREST

g, AT Vi I 5k G R T 3T K B A BT R 3 2 [P R
(7)) #lRAAFRITX], &5 REH "R

AT EWARFREATERLEHRBARZ — HEl, RENE

EX

ATERATL AL A REARS A A, FFELEHRE R R
AN R E 2000 A, ATHREALHRIRA. HHLTHEFER

ARE, KEWMATHEAT HERRBEXREZERA. BRI, &

41



IR 7 {7 Ml 3Pk B P2y7 N TR BEROR S R A

ANTEETEAYZE S, EEFAF 10 FULETHEEZRWAL &1
B 50%, T E AR 25%, Mo, RERNZEEETSALE
iR EARASTEREZ, B, RAMRALA, KEA
RPETATGRATVLRENAA. ETHER, KEGEEAAL

B, FHE (- RATERLZRAK) BRKE, &HEL

\
E

i AT IR REAANTHER RN EFZE, 2017 F 11 A, #

—_
=F

=

AT ATH —RATE X RAXNEEAMKIE B34, HHK
W, AKE. MBEHEHRER LA TEEAXNERLALNE, EHEH
A& BT KA F & IR AL, P ARt AL a2 ERET
PREZATIEG#ITEHF . RENCDBLRERERZIT KT E
EREmAL, BUGHEERXXF IR, E37FH A FR R

AR AT T

42



