"REAN BPEMANESBRHRARIBOZEES, FROFENG REAEN
ﬁ'ifﬁﬁ]\& http://mwww.hibor.com.cn

SEEFIESE

T A PING AN SECURITIES -H-gm

ATEERRERS 201944 F24H
ASH I EREEA, ERhssH EEAE

BTFXT ( #5) B ATEESELEIRESES, L5, AEH. EANAKESEIE

i FHT, SRATSESANESRELE, AT, FH3BRORESS

fTRERE Bk, HIEMEAT LSRN T EASUNER. % Al 58
$FIR300 HEM fE5B A CPU A FITE R A LUEN Al TTEZER, GPU. FPGA K

0% r
10% ASIC & Al E S B B SISS, BALEH, BArngs, SEHS

FU, NAE ., NERBHEE, B8R GPU KR AlSFHNES, K
Hi%E GPU. FPGA & ASIC Z A ARBEE 2MHITEE ., Miinas
E, 2K Al SRBERBRFREKHE L, =in. BECRFHEERK
EEE N, FUTAREK 5 EMHILEFIEL 50%; BERNRERSHFAZER

0%
-10%
-20% |
-30% |

-40%

o168 JUL1E OGL18 Janio K, BHEE Al R TR, Al E TR TR E T,
N n ASHTERASER. R, RESRI A NISAREGRT, B

BENA AlRF, BRasEIReRdEh . B8, 0. &8

R&  ssawiiess FENENEAZ, HETLE A NESEETSMESA Y —, i

$1060517070006
010-56800140 GPU. ASIC #iZUEHBEEAENH; BxBENEN. REMITEM
YANLEI511@PINGAN.COM.CN EKIEFE %, BERSER GPU+FPGA AT R, EEMEEE XN
5E, ASIC FEHBTHEE; RBHEMRSHETENETE, KX
W& 5G MEE, ZhEARH—D Nk, BRNASIVIELZHEERETH
WRENE SHEE; EERERESREACHEARBNTS, Bais5hVEE
prens P REA R, XM SRR AR, BRSO INMEF
$1060118050035 BEARAA; MBBATZHIEKER, HEFREX AL SAFNHERtSEE,
FUQIANGO21@PINGAN.COM.CN
535 — ML AERS B ERINSA VR, fEk, SXBNWELN Al &R, 35581
5’1181%;10700183%005 SR T H. BAAS., BEBEMNUEIEIGLSE, mRBET
CHENSU109@PINGAN.COM.CN CPU. GPU. FPGA | ASIC%., NRAEZEIERE, MEFHHRETL

Zmin, BEAZWPSHZH O, BN VERSBTEEPEINLG
iy, mimZRER AR, 7 Al Chipset Index TOP24 &, BIHRAZ
MEHAMY, BRSRMALINESEE. BEER. Imagination (2017
FWPERAKRM ). BRE. WFELNMB[ASLWHNZIFEE, Hpk
higEHE12 1, BREHE 23 £, HTFLEHEAHE 24 i,

BETAEERRMAL AR
&, WERREFTHRERSH
?‘i?ﬁn , BIHEMEMAFES R

EREETHEBRHE,
BEMNE EPS P/E
BEZHR READ R
2019-04-23  2018A  2019E  2020E  2021E 2018A  2019E 2020E  2021E

BAWE 002230 33.91 0.26 0.39 0.65 0.91  130.42 86.95 52.17 37.26  #iE
o4k EFh 002405 25.00 0.37 0.30 0.37 0.47 67.57 83.33 67.57 53.19 i
chRHI5% 300496 32.35 0.40* 0.56 0.79 - 80.88 57.77 40.95 - s
ch BB 603019 41.25 0.67 0.93 1.22 1.55 61.57 44.35 33.81 26.61 i

. PRGNAFIRAL, 2018 4 EPS AHUNELE.

ESDRIREXERFHER


http://www.hibor.com.cn/

"REET 2PEICHERBIRAMBOEES, B2OFEN00 "REHAN"

ESFES

PING AN SECURITIES

ﬁ'ifﬁﬁ]\& http://mwww.hibor.com.cn

FHHH - TR

BRERW: NHF AR TR SMNESREE, BMIAA, BR ALSACYELSRIIE %
FTrit, —HHE, FOEHRT, BE. ARFAHERASERHA T —HERRITA WA, 8%
SRAFERELER . $ERPOIEE. FRRE. REVSEA. SAEFTEHKIEDHF, R
kFEE 5G. MBMEFN AHXE, HXOVNTHZREEH—IY K. F—TH, Exim, BRL
WA IEFEMEIEEE, KRSV HERERH, LHERRE, FAZROAERNRA &,
BEBEENETR, ATHSHRIT. RES[0VEE. BET, Al SR EHASRNEDRHR,
BEEGNT, EQEEPREL. BN FREANEEERN.

RpgiRn: (1) HRMARTE . BR AUSH TEEPEDSZGREIENE, TEFERR, Tt
FIE| AR = mERSR (2) RARTEFEERHEMENR . AR EE, %Kit KAHS
FEUMEX, BAELHEERAMEERNERT, Al RABLAZRNNKRIEES, —BRE, ¥
MW EREMERTME, (3) HRHEERAETH. Al SRHEEER, FERAKENRETIA
71, BRIV AV ESKAENES, BAEAFZFPRHLTEE, RAANEETHREESED
Wtk & R T A

BEFWIIREXFERZIFR

2127


http://www.hibor.com.cn/

"REAN BPEMANESBRHRARIBOZEES, FROFENG REAEN
!ﬁﬁ)ﬁ]\& http://mwww.hibor.com.cn

cmzz| JEIFUESS X R
PING AN SECURIT’IE__S' HEMN - TRERS

IEXH®

— AT B SR RRIR B . 5
1.1 REZEIEEMNBREREASTZ], BA CPU EMEEHEIFEZE o, 5
1.2 GPU, FPGA IR ASIC &ELE, BASHE AlSRITWRIER ..o 6
13N GPU MR AIGHES, KEBE=ZARARBEBEAHTES 1
1.4 ERS AR TS ERBRIFRIIERE L, Zin, BEHEEEN 12
T AR EEB IR e 12
2LBIEHID (IR ) oottt 12
2.2 BB oottt 13
2.8 2B oottt ettt anans 15
2 B BE BRI .ottt rens 16
2B HLEEA oottt ettt 18
= EAD A S R B e 19
B L B HE R oot 19
B2 IR oottt 20
B3 IT BEERBILEME ...ocviviiieeeee ettt 21
BA BIME A ..ottt 24
L IR 5 G - OO 25
kL. RO 26

BEFWIIREXFERZIFR

3/27


http://www.hibor.com.cn/

"REET 2PEICHERBIRAMBOEES, B2OFEN00 "REHAN"

SEEFIESS

T PING AN SECURITIES

!ﬁﬁ)ﬁ]\& http://mwww.hibor.com.cn

FHHH - TR

ERER

Ex 1

BE% 2

E% 3

BEx 4

%5

E% 6

Ex 7

E% 8

B%9

E%* 10
B 11
B 12
B 13
E% 14
B 15
Bl 16
B 17
B 18
B 19
E%* 20
B 21
Bl 22
B 23
B 24
Bl 25
El % 26
B 27
% 28
E & 29
E % 30
E % 31
E & 32

A L B R B TR oot 5
R S B R R B IR oot 5
AL R EE S E R E N E R e 6
Al REFE IS E BB oo 7
GPU. FPGA. ASIC HEBEEFEITEE ..o 7
CPU 5 GPU ZERIFTEL ...ocvieiee e 8
Fift GPU &322 5 CPU EREZESJIMERAFHCELE oo 8
Alveo U200 EFEHIDIIIERE T (oo 9
FHFROAGIEX™ F BT FPGA ....ooiiieeeeee ettt 9
ERE FPGA FmBEGREMEMMEERRIALE o 9
= B N S = =2 iy o - 1 T 10
B TPU B ettt 10
FERELE MLULOO BB oo 10
BEHIER AMD GPU ZRHIEHEREZEE ..o 11
2018-2023 LBk Al B TIAMAE (1Z2ETC ) o 12
EIRATEREGFFEE AITEFBE B oo 13
BRI BIEIEETTM ..o 14
== B L ek o2 TR 15
s B AV = G 2 = NPT 15
B RS R EE AT B HBEFRARITEE o, 15
E AN EEZE Al S EBIR R EEFT R e 16
S SR e =l ) B 1 T 17
2014-2021 FEEBRTAHLBEATFTE IR ..o 18
2017 EFEERFMR TUHBATE (B ) e 18
2007-2017 ERE T WM /AT ERB L. ..o, 18
B LB A Ml R FE e 19
EIRAIRERWHER (TOP24 ) oo 19
FEAIREZEBIT M oo 20
B IR Al BRI T BB oo 21
BHEIR BEIH AR ETETL oo 22
MEEES5REN A SEEEERATE e, 23
BEABEEGE. BRABBETEI oo 24

BEFWIIREXFERZIFR

4127


http://www.hibor.com.cn/

"%ﬁﬁm"ﬁ$@ﬁ%%§§mﬁﬁﬁ%ﬁ§mﬁ,E@ﬁ?%ﬁ@“%ﬁﬁm'
ﬁ'@fﬁﬁ]\'&'., http:/AMwww.hibor.com.cn

SEEFIESS

S PING AN SECURITIES i-l-g*ﬂo * ?fﬂkiﬁg*ﬁ%

—. AIFEREShZRARRER

11 REFIFEMNSHERERTZ, EA CPU KM bEXEE

257 60 ZFEMBERARZE, ATERETURTE=RBE, BRBEAMROSIBRRRARE
FIFENHI, EETENIEREEME . FBAD ATk, 8% BIRNEA=ZKEX
BET, SR LHRBEEIRMNRBIAER FA T, A B ARE S IRAGER ERULL,
ST EREFREE LG —EERAOS R EERB R R, BATHRENER.

BRl1 AIERERGE

§ Fe
. Gl .
# 4 4 L &Ly ,
P A o &
QA g ol & & & o
P A Wy TR & W 5§
&8 Far o A I & S Pge
AT R Eis pii Ve TEE
i S i o O I
&9 g9 B i .
sy o = & Fu
g TS O B £
;Y &~ 8 FEF L&
) ) Xy s
; §8s

ZRIFEwWIND, FL U Ar

B&k2 REFIEZRRHE

ARTIFIC

I INTELL

Early artificial
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DEEP
LEARNING

1950’s 1960's 1970’s 1980's 1990’s 2000’'s 2010's

imism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
machine learning — have created ever larger disruption
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AR BEREEN. FZUE5HEA HRRR RIFREM. FZUE5 A
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Broadwell  Skylake (BT (BB (R (EHER
) ) ) =)
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TPU AT ART AlTTER N BN KEEEINFER T RIS R . iZSR EXAH T 2016 £ 5
Bo TPU ZFrFRA Al T AR, RRATEEL 15X TensorFlow EH282 S5 MiTiE, %4
RO MEEENEALEES 2. ERAAMVIREIER, SRBIEEROCNXER, TPU F1Y
L ARy GPU 3 CPU  15-30 f%, M#EINFELL ( TFOPS/Watt) & H29 30-80 &,

B2, ASIC —BHIEZHINEHAEENT, BEMLZBPERK. HLEARERA, BRIREARD
VHERASVHARBERAZEHNEER A+, EIFEZATEES, BERCVEREFX
) Cambricon RFIANE=F 2 ZEIXKF, HA, £AFEAIMEE 980 A IEFATIEEAY NPU B2
ERLMADIER 1P,
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SR Zeroth REBAXMENEEHERLNTRMRITRR, X SNN
FHFR HEMES ZHE A EFSIH SNN
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1.3 EHM GPU IR Al B R, KR ARARBLRBEAHITER

m EEAR GPU RS Al SR, FPGA NERABEALTZ
GPU JZHIB ELE Al S F S HAL, GPU fEAT™H L AlTESRSZL. AR ZAEBESH,
NREBIRK, BEHEANITER D . KENBREM, GPU BH#E 59 AlSHFNEEHHHE.

L, WA GPU | BEBREARMAREMI LTS, REZIMERAPE, ARNANGEE
BhFEE. RELRBEREERZE FRNE, REHRE T T HREZIMNH Pascal GPU, i
B3 GPU FEREE S AR, 2018 it 7 Volta 2244, IEFESERINE-zE-Al WEKFAIR;
AMD & 3HREF 3], 2018 F£#H Radeon Instinct &%, KRB RATEIEF . BES Al &R
W LR, BAFUT, RN RENAERKEBRAZE, EAREFROIAETE DX ENES
%, GPU MEBRAMILE,

EFR14 FEEE AMD GPU Z455E 3 BE 4

Y NVIDIA & AMD GPU Roadmaps

2018 2017 2016 Class 2017 2018 2019 2020 >
12nm 12nm 16/14 nm Node 14nm 7nm 7nm Tnm+
VOLTA PASCAL \ VEGA VEGA NAVI
V10 VOLTA GV100 GPI02 Enthusiast P 2 s NAVI 20

VOLTA GV104 High-end
NAVI
PASCAL L
VOLTA GV106 aP106 Mid-Range
PASCAL PASCAL Entry-level
GP108 GP107 &

R videocardz . FZ U EHFEAT

FPGA 2EHN Al S A TiH ENEERKS, FPCGA NBRAMEAET UREHRKNEBEREM, &
LRIRASIE AEEREFILMNNE, FPGA EFHENSSAM., I iEd FPGA o] A PR
RERAA, RETHWNEN, BRERUTR. ATV AESREBEEZR, FPGA 2R
FHTIER R, ERbAL, REEADDH B =ITE+FPGA TG, BE FPGA AL ELDS
EHER, SRANRRBRIESIEIN, FPGA ZRSEMN Z. BIEERN, FPGA fEAFRMMEMR

B KHIRE GPU. FPGA I& ASIC ZAEEARBLERIHEF

GPU FEFRZSREXELMBABATIERTE, (1) BmELEELATI AR, BHF GPU X
B ESSHEITEMRYE, AN THRSNEERS LT MMNEES, fAEESR AITENSH
FTEEEERTE, (2) BAEMALIEREEAR. GPU BT EAMRE, MRS, JUREAT
ABMAT ST S BSITERABDMENBRER,

FPGA ARABEETIBEBRANSE, ATAEREEAENNLE, FPGA XFHRHHHELELE
BT R AL A, [, FPGA &S ina& P th ] DUEH1E N DSP. ARM &5 H &R, IUSLIE
HNERNEL, HEE FPGA NALSHELME, FPGA ML BEMSER AE L AFRIAT, 7
BMIZNAE.

ASICKIZRBEEFERTATEEE, TEENNAKRBLANERNBHRNES KSR HK ASIC
BB AEITE, Al X BEEREEEARAVINZTE, MGEANLTE . SEREHSE. BT
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R, HEREESIK Al P ARG, AR BRAE EF, %8B Gartner &FTEIE, 2018 &
LK AR THMAEIAER] 42.7 (2%ETT. RRILE, £RERSFeY. BEMEL. ¥eldwER
Bzt LT A, itE 2023 ELRMHMERIAT 323 {2%T. AXFAE (2019-2023
F ) FIgEL N 50%, HFEHER O, PALR. PEBENSHYEEKNES,

E315 2018-2023 F££¥ Al S HiHME ({2%7T)
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250 2019-20234F V- 115 "449.88%
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2018 2023

FHRIFFEGartner, FRUFH5HT

ERATERESH TV ERMAEESHER. KK, IEAE CPU. GPU f DSP it E—H4t
TEERT, BRSESHRERINY IP ZH#TRIT, BECFENRE. ERMNEER, BERA
TEEFVHRERR, BARRSH =SSR REBFEIE TS, ATERIMES R ESEFF
AIEAZER, BERSHRT AAEREASHRT &, BEINEENFELER—ER% L,

BRERAIERE SR T7ERHBEFTROSHE. Al SHAEASE ZomESIES. B
. 2h. HBRVISRA. DHRER. FREXESASWE, EETREMATZECL A, M
L. RERL. BRE. zHF. KB . TNAN, RREEEAALEETHRE
R, £TERATE, BN ARSIV EEEERNERTE, Kk 5 FNTHREERKEL
FERFYKF

—. AlSHREENAGR

2.1 HEHD (=i )

FHRPOEANGSSR AN FESS, TESRSRZ GPUMETRER (ASIC ), NRIFTA,
GPU =4I RP BRI ZNA. BRI, €RINMOEHTSEAFEBEFLN GPU #47M
%,AMD hETRk S 5, T O# M4 ARS AWS EC2.Google Cloud Engine( GCE ). IBM Softlayer.
Hetzner. Paperspace . LeaderGPU. FIE=. FR=xFITEFLAEFER T HFHAR GPU ™ RiR
HREZIEXNEFRS
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EnmiEEmH L, ATFSRENNENA, THESXFNISMYRE, BROEMPOAED . K
T ERE CPU+GPU F#2 51, FT@id CPU+FPGA/ASIC #17R4M, BHT, FEHEAAEIZTHK
RERFENEMNE, B2 FPGA KR, RIIFE. UREMMRE ( EATERBEEMLETE
BN FF R EFRIERINER ) 71 ASIC B4R EMATEEMLE ( ERTEREHHITIER ) th

FAEME, BERE. A3, Wave Computing. Groq. ERZL. tFAKEMVTHSEBEY K.

ER16 SRATERBHES ALSHEEER

TEHEE L=PN GPU = RS
T o #h AWS fiKi FHIRFHITRL K80

Sh FABILHFHTRL V100
Google Compute Engine &35 FRIAFFHTRL K80

=i FHIAFFHTHR V100
PaperSpace i 1A Quadro P6000

=i FHIAFFHTHR V100
IBM softlayer 3% 2*IAFIXFFETHL M60

B A FABRPFHTRL K80
LeaderGPU 1K 2*JfFik GTX 1080

= i 2*FHIAFFHTH P100
Bl = - N*SHIRFFHTH. V100
YL - N*ZAHIA R R V100/P100
BEZ - N*SEHIR TR V100
(EIEPN - AMD S7150/FHiA i V100

FERR: A My, FLUuFaaEsr

2.2 BZhEH

EREWRERE T ABOERE. B&L. Tk EXEREERATETEEMNHE, SUHH
SEEKBHEEE, NOHENEREHER, EIRTHERTEN, §XEMBHHITERE
BRI ST, B8N, REWEHERSA TEERESEBRTD,
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Ex17 BBEREIEETN
THE COMING IN AUTONOMOUS VEHICLES

SONAR
RADAR 6PS

PER SECOND
PER SECOND PER SECOND

AUTONOMOUS VEHICLES

CAMERAS > L _ LIDAR

& F a
PER SECOND S PER DAY_... EACH DAY #_{/ PER SECOND

- intel) -

Bel, BEBWAFERNSETERET GPU. FPGA 1 ASIC =Z&RAK% ., BRTHEIIEWEX
PEREEEMH#L, Al KEBBY.EHFH GPU+FPGA BRI R, A RE AR ER, ASIC
B AER. 2B SAE International HEMNERFLRIZE, BRERANENERSHFERLT
SRBWHENZR S (ADAS ) BYER, TTSEI L1-L2 SEMHEEBHIFamEY ( BorEFRTLH
L3 B9IN8E ) ; MHEME L4-L5 BESEENEREREENEEN Al SHENERAFRMNAERSE.

RIFBFEHASNGIT IR, LI LS A2 B EW, /K E 12TOPS HI1EIEE /1, 1% 58 Nvidia PX2
BEERFEANE, ZARZHFE 153 PX2 EHITEN, THRFEEZEBNEENT K, AISHA
FEHBYZE, WERWRELEFTHATRA, FRREEFEL (BEH. R VA, %
ESE. WE) REREENBREATRERTHR, BRLZARERR. ZEL. SBREERER
i, ERvIeItlmithFL, BRERNE. EREOEERRS S, AEIBRHSH AEHRE SRR
MR FENFRAREF RMESIE, RO, REEANAEENMELFLEAEKREBE.

ERRHANENEY ST EARS, BB —RIKXFERMH LT HEBHERTH LN
S M, 2016 £F, ATHE 167 {ZETWIE T FPGA #3k Altera; 2017 % 3 A 153 {ZE TR
I &%) ADAS /A 5] Mobileye, 1Z/A B & fEE EyeQ RIS G187 £3k ADAS 70% 4 AT,
AEBFRIANEBHNBRTHE T 4. WHERZE, ZERERT 2BZHNENBEY =EmHNE
177 E—F4HRZEFNIE B +Mobileye EyeQ+Altera FPGA, F4%/RIEM Mobileye > /g, FEtE
EHH T EyeQ5, XiF L4-L5 BEEBEW, FITTE 2020 £E7=,

FHBILTERZE AL F IS AR T KA 7E 2015 FEHE 7 R E R EHBLITE Drive PX,
X4%%E 2016 FEH#H Drive PX2, 2018 i Hr—RBLKITE Drive Xavier, EF, EF W Drive

Xavier i F 5 B &5 HFEZE W & 69 Drive PX Pegasu ITEX A EH, 2019 CES t, HEfHiki#

H 7 R EHH A L2+ B3 Z ¥ & % NVIDIA DRIVE AutoPilot, DRIVE AutoPilot By 2 Xavier &

BRI R ZS A ERE NSRS 30 2K, BRI,
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P - TR B

ER18 FRREMBERTEEHRSG

AV Kit Architecture

E%lg ﬁﬁgl\i Xavier IL,\H-

AR B F IR, FLUFHEA

AR B F TR FLUFHEA

ER20 FRHFRAXGETEANERES HERFETE

Ei-t7 FHFR EHX
AlSRHEES EyeQ4 &S A EyeQ5 & A Xavier it F Pegasus £&
= aalnalc)| 2018 2020 2018 2018
B ERE L3 L4-5 L3-4 L5
e l:/IIPS i-class fOAMIE CES*ZZT%;J?:;% Xavier*l; 512 GPU*1; Xavier#%lL\KH*Z;
#B*4; MIPS m-class*1 ihiEsEg CPU*1 —H® GPU*2
8h 2.5Tops 24Tops 30Tops 320Tops
3 3w 10w 30W 500W
lbEs 28nm 7nm 12nm 12nm
®BA. BE. £5. K&
GERR H. T4, BR. & - BE. XBRZE it #HigEE
k. HO%

R BIUSFE, FLUHTaar

2.3 &2Bh

ZHTHELREEN Al ZAREUREANTS, LHZE Al FHEG IR IER AR IEAE

EXMRB~ Y, Hd, AR~ RF, Bk, Zivl. IPC ( MEEREN ). BEEZIFN. &
KBEESRERFMBFESH, XESHORE T ENRHRGNEAEINGE. SRR, SEFEMRRK
K, RS RH, RAFKTHLREMESBIEEXASH (ISP &R . DVR SoC 3. IPC SoC
WE . NVR SoC & A )

ISP & A (Image Signal Processing, BI& 5S4 B) T E i mEXN iR kR ENR ARG ESEH
174 ¥2; DVR ( DigitalVideoRecorder, #FRERFHEYL ) SoC &R FEA THRINFMMAVEFIL .

RALEFHESEME; IPC (IP Camera, IP B&#1) SoC SR BEEM T BARAIERE (CPU). H
BISSAIE (ISP ) 1k W SIMBRIDIERR . ML OERE, AZANREN. AF85T. E@iniT.

AN S — L B SR 4T ThAE ; NVR (Network Video Recorder,
FERTUREIEND T STFE, hEETE—,

PRI KR M) SoC B F
BHTZ5 IPCEAEM, THEKERER.
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BEBERLT, RSSO EE—MEGRERST—M ISP &R, LM
EENRRGEIOZOBEEHE—BERERSFZMN—M IPC SoC Hh. ENERXE, KREHNMA
PSR FT WIBR YRR EF 12%-15% 7 A RIK I, MG SRR SI8KE hillE, B8~
SR+ HEEE

ZHASRTSE, BT EESANERZH &, 2ERENEAVABA. BSNERT HER
BEMFEE. R RF. T R BE. =, 8%%; BRI §EEFER (L4 ). BRI
HEM. IEREBLE. B8, £FM. BRE. RERK. zR €. FRBLE, ZEA. &R
RERVEEEBALERURMEMBRTRONE, KPSZMHELWER. KE. BHEFR
SEBER; BERRRE. BFL. aRXBvERL, #E ASHaEt, BELASHAERHIER
&L SoC i fr, AFMAN AIERZ f5, THFNH—HRTT,

Mz A RNEEKE, EE 5C KM RER, “ZL%ER" BRTIERANES, =
s E RS UBUHRER IR, E2LSMNALHENHLIERX ASHFERFERAESD, B
ELEINE, BhER, AUSHBEEZHIUETARNEREZBNEES. BT IRMNENN
W, TRUBEERBERMTUNERRER, LESARHXM ™ LK S ZFE R La= L,
MBAFBFERNENRRESITE, MEANTROREIN

B2l EAERZREAISFAGVRTE~R

a4 =i 7= it B
HE S EMNEREIN IPCSA, RELE
ESp KT ERl GK7102 HEGRALIEEEMEENE NN TE
%
=EM B RGN IE S A E= GPU
=B IPC SoC #1 ISP IR AL AERES LIRS A
FRETEEEEAN. R, HERL, B
FER EZRS
RLERIY &R NE S
Hi3516CV500 & ARM A7 321, BEHEMLEINEREE S
R 910 ] AT =i, S HF 128 BB & 5 5 MRD;
=im Al ‘A7 &5 310 FEA TSR, UXF 6 RESS
B R
SR NNP100 E&5ER A, & T DeepEyel00 HEEE FH
= F EPGA S DeepEye200 g% £ iniE £
Hh % “feH 1.0” BARALERIE S
fTEEE Ali-NPU T [a) E R A SAN 3 55 ok

FRFR: Ay, FLUEsHEmr

2.4 BRERIE

DREREEERBDAAANTERERZAES S, MR A L, A% 90%ME 2% HEBiI1E
&, 80%MEBINN, EEXEVHENARSNAEERIBEITXERAR, KFkK, EEFEES
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RERARSERRERAERENES, 8%, IR, HEROBEEI#NTERBEIHNERVIA
A, % 7 EHEEHTEE, ITDIMEHNERESHERE. BERNERIETLLEURKA VRS
BMUINT iZ9uE, BKEH~HHS TEAFSE € (MORFEI) &, B, MHAL. BAT. =i,
KRG MERE BT RINAR KT B LI RE 1L

HE, TRREHSEHLESHMBEIERE, BRNEHTRAETHRII, EZnBFAEEESER
BREAEE, NMERNFTERRE T RENEASTE, mMERLESRTEESRMRH. ATk
REFEADSARZBR, BRAEREY, wmlEEERA—MESE, BF ASH thiEZ VA
%o BEREFRBFESFRALATVRFBESEETIRA. BRESLE. EEXERITFRALHRE,
FHRHE B ALEZ S A ERERAESREMARTR, BREZMA. BE 6. Basit XK Rokids

T EEROANBZ SR, —REBBRET AEF IR ML REHRLMENEAR, ULWES
B4R, MEEXNBE, o0 VIEZIRAIGENEBETRIEF, TEEERZIRG. B
DB XIERETEERE T EERR. ZHFEE 2018 E5 B, HHIEF AlSHFWHE, FEDR
EEERSR, MENYBENGS, BRAaSRmRER ZATEERBNTAZH; HiiE
Bt 7E 2018 FEHEH T AIEZ S A4 “B)5%” MobvoiAl; Rokid h& 7 2018 FE& % 7 Al IBZ &
A KAMINO18; B AEBLSORAEFRAMLE, 2019 F4H#F HE TN DSP MBS LIET
S F TH1520, EASEBESTEINGE, ELIETLE. BFR5. BT EBREN®E.

HFEESR TS FHE, FELCWREHRNHVRABTERITH SR =M, XXNEHENBEA
SRR IER 2 —FEE, METE 2018 £EMFTEHRD AR BEL#NZTE, XthisTEH
RBEF S DVBRRNERSE. MYEEASRE, BEHRNEATE, #MBEHRRTRERE
EEEFAMEASR, BESLRBIERIIGMIELE X,

ER22 ERFEBESSH AR~RERL

] KA RtiE = M
N E 2017.10 iBF Al GX8010  #&#H NPU. DSP &K, &K
5. TB&LERES
AERE 2018.3 RIMBEZEXMEFSE  HEEEEURNNE. S6K
SAI101C BMNXE~ T
=HE 2018.5 M3k UniOne mE loT # Al &
78] ] 2018.5 B &40 Mobvoi Al S5ESEEME, BEniReE
BEXHRE
Rokid 2018.6 AlBEETH SoC:&F  &AT ARM. NPU, DSP. DDR,
KAMINO18 DAC &£& M, £6HE
ERBE, REFERR
BT 2019.1 BT -RES TAIHANG 50 5EREEFE, ETR
Py DSP Z24591& 1t
2ER - R RIS H EREFINAINA, BTEES
FEIEERE

FRRR: EASEM. FLUSFHEAT
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FESZUESS HEL - TR
25 HE/A
MSBASA THES IV RRMELTE, belfEnEtESnyATE, NSEATEaEmH%A—

—HIERE T T AR AFAEFIEIE THBRSHIARA . TUHasr A EEEE R T FUsr %K
THHFH L BRENSRA. REVNBANZBRIVNFIAZING, BFEFELHFRSTAEDN
bR YN

Kﬁ%i%%k%gf SRBRUBANER, NRAERLEIEN TIERNESTAZL, HEILLM
REHFEHEETRENA, EERVSFARKRESIT, 2017 F, %ﬁlik#ﬂ%%kftgli 13817

= ﬂttfﬁt 30%, Fit 2018-2021 FE4£Bk T W88 A== RFF 10% F1EkiEK, 2021 &7
EMITEIAE 63.0 A8, PERESIREAMITWHRALSE, 2017 £~81kF 1379 F G, E
FEERIEIEK 60%, BREVISBAFZEATYAR. BHE. 2HERS. BEFERE, BRAMELRK, B2
KRR, 2017 FLBK~2H 10.95 T 5, FLLAREEK 85%, Filit 2018 FEEK T W REHH/A
FE%IAE 1653 54, BELEK 32%, 2019-2021 FEIIERERIFE 21%EH .

AR A LHZEA > WAERREY K, BREEDEAVRABXEE TR ZLARR PlssA

=EELER

Bk, WMERMARKEMR, Hoih
HAGHBEASBANEIEITE. BT HMBENNITES, BN HosE. FHR.

FEEa AR KR,

b2 Al SR L

RFIA

HARBBFZOE, BERLYEFATELRT, BXEVEFERSH. HEEE. EHF.

Ez%23

2014-2021 LR T IHIBA =B EIEF
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E#x26 EPRYRASH VR

y SRESRIRE

RK3399: Al+E&IRF+EMNSM

T i
RV1108: E&R#EE N SAT
B ATS &7
HEEE R58

L Lk g

BRI A

EEE. 8
INBFER

INEEREIPALAR A

FRFR: Ay, FLUEsEwHEmr

=. BEARMAISERTHRE
3.1 BikHEZ

EER, EXRBHYERN AR, S5FBBEGHSARIT. T H.

RKARE. BEMNINEY

el %, F=mEE T CPU. GPU. FPGA . ASIC %, ZE 15187149 Compass Intelligence 2018
FRATEY Al Chipset Index TOP24 81, BIHRARKEF ALY, ERSHEVIAEDER.
Bx& Rl Imagination ( 2017 P ERAKY ). BRL. HIEENB[ASSWHNZFEE, Hb

g BHE 12 fu, BRLH 23 £, HFEA=RAHE 24 L,

BFR27 £HAIRFLUHSE (TOP24)

HE ek Eig0d HE
1 RFIL 85.3 13
2 Intel ( mobileye. 82.9 14

nervana. Movidus )

3 IBM 80.2 15
4 Google 78 16
5 Apple 75.3 17
6 AMD 74.7 18
7 ARM 73 19
8 Rt 73 20
9 =B 721 21
10 BEE 70.2 22
11 5E] 68.2 23
12 £HEE 64.5 24

v Ei-E 4
Synopsys 61
&R 59.5
Imagination 59
Marvell 58.5
#ZRE 58
CEVA 54
Cadence 51.5
Rockchiip 48
Verisilcon 47
General Vision 46
EREL 44.5

b2 H 28 A 385

FRLFJE: Compass Intelligence, FEZL 5507
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ER28 FEAIBFEBRMY

HEAE Y it | gk EiisLil
GPU THiA. AMD RESV
TR BRE. TO¥. k. 5E. RE.
. FPGA SoH R ERE TRR. BR EB]T M. BE
= 30
- AR} BRL. KM, Grog. Wave
ASIC B )
Computing
GPU FfHiL. ARM
2 FPGA - RERY
ASIC ERL. h¥4k. £A4EE. 5. ARM

APIFKE: CSDN. FLiFFHEsr

3.2kt

SRR WARRZE L ASR TN ERENE, BFRFA. /R, AMD. g8, =2, Bf
. R, R AR Marvell (X7 ). EREE, B, EEEAFEESSERRT, R
R IP X9 ARM A8, HAt, RIFIA. REFREFNRAE,

BB ALSATTHNRSE, TEMELE ZATRERD. BNEREFGR
RABIAGISZT 1993 &, RAMEWABRMEREH A, HERSHFATEEFREIZ AMD, {8
= AMD U ATI HEH B SR A2, REAEZOUENAERGZALE. T2, ASREHKEM
3| GPU KA %, BRFHAAT LRSI, 2012 F, AIHEMEFRAREH GPU = RNZHET
BEBEXHRE, FAETENAR. BFIRH. BRESLESFTAESE ZEA.

2016 F, RIRA T ERARME, EALEHEE TE—NTHREZIMILE Pascal GPU, 2017
F, THAXIEE 7 HEEAELL Pascal 127 5 5695 GPU 4244 Volta, [E1RSH#EH 42 M IR IR RS
TensorRT 3, Elt, HFEAZMTEN. AIWEFLEMEE, hIEMERMAX—KEATHEHT
MNEAZHREMANGE. AINEEATREFEATEEMBNEHR,

ATEEFE. RELARATERENTRERD, Tesla &3 GPU 5 H UK DGX YIRS 8.
Tesla R 2143 AUREF I E X MERIT GPU A, DX NFE L@ Al IRAF R ARK
T TR EBE RS, 2018 &, ASBEXMA™RmOEEF OV S WA KIBIGK 52%, H
Tesla V100 Y@ FHE R EBRAN FEZXIE,

B BRAE. REAHNENBREHS, HET Tegra IR, FRETEHNEBWHEXNTE
£, 2018 £, £ T Tegra 41288, FfHiAHEH 7 NVIDIA DRIVE AutoPilot Level 2+, 3515 7 £H.
IS EESNBENBHITE, B, 2018 £, ASWIEATRIRES) Xavier BRI B ES,

BERXENE, REAEEABIRAMIMETT NIRRT ELE T OTEMSE .
2019 £ 3 A, RBFEAEMRKFE 69 2% T Mellanox. Mellanox Z#BH B B A K F 2R &
5%, B35 Mellanox M4 &, ZEABREFMAEIEFTOMKX DI, H GPU NE
R RAEBESZLIRED OIENZF NG BERTT.
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B RERMEEHFADER, BEFE+ESMBRNALEE

TAFRIEA G CPU RITHIER W, HfESG% PC. RERTHEBEXNNGIE . HBEEEKME
RAVERIXAEA NB TS EN, ASBAEFENREBEFASEE, CHEATEEXEZR,
REBRREEERANMESNS, TEENTE, ERERABMRTE,

RERERSMA CPU. FPGA IRMEXRASHRA, R CPU = MAIZinaI R AR AR 3K
fhik, BHIERMLBRABE. FEFRINA, Kk A TEAHS, HEENMICERINGRKH 5 &
EZ 105, #EmISABRESHE. BN, BEEzmII%, GPU BFER CPU #iTHM,

BaEl, REREATERCAFOSFEBRT =K. 1) BEHWREREA T ESFEXNE
RFANT, FRETERES EFREWE T Altera /5, B FUX Y Nervana. Movidius 5 Mobileye
ZWeID N ETR ER—RIIFMZE, T /RIELT Al BN EE, 247 Xeon. Xeon Phi.Nervana.
Altera. Movidius F W &7~ &, BERBEHNBENZER I SIREFFA Mobileye, 2) Bz Z T
Mm%k, BE, REREEWHEESME. KIFE. REREZFMSHEATE, BRT Xeon 5,
BRI XEBEHRSE Azure £ Movidius VPU 5 FPGA, 3) Bt itEE &%~ G, RIEHEBANES
B, ML ATTERZENRE, REZEEFBRATR.

FERFFREAIX L, BT RIEE £ EIA9 Altera. Mobileye Z %), Nervana thiFEESB X
7o 2016 F 8 B, HFERFABY 3.5 ZETRIEXR AT AL 50 AWEIW AT, ERE
HAB=ZFMMIK, XRATERMAERRFR Al EW B FME, #FE Nervana, FFF/REEINTE 2017
10 BHEE T ENHEVSREINHENLERISH, BRNZGCAELAREE R, it 2019
FTHFERERES” LT, ZGHAERHEFUTRMEFAN GPU &= R—&5 T,

E3R29 R Al SRBRTRIESL

Intel® Nervana™ Cloud & Appliance Intel® Movidius
3 ‘ Computer (VPU) ( intel)
Intel® Nervana™ DL Studio Vision SDK —

CNTK
theano

A Intel Python Intel® Data Analytics Intel® Nervana™ Graph*

Acceleration Library Intel® Math Kernel Libra
Distribution ry
PR (DAAL) (MKL, MKL-DNN)

FRFEEIntel, FERUFEHRL

3.3 1T REEM4I

AlXEZE, BENMEIT AV EEEESARADR ERAMAESRER, BERRFER Al BXH
%, H Al SHRFBESZ— HENS, EENGVEEERENZSERLE, & Al &%
MEA TR HEFEARE, WEESHK. ERM BAT, IT N0 IBM, AT LSRR F TR
R, 2018 EEHEAHEH T REZIEENEER S,
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B A% TPUSHEZSLIM=EE, BN TPU Edge 24 RIARAES
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