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S12  Determining the search space of the neural network model to be searched for the
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general map with the pre-training parameters
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amount of the first network structure

(57) Abstract: Provided is a method for searching network structure, including: the defining search space step: (step S12) determining
the search space of the neural network model to be searched for the network structure, wherein the search space defines a variety of
operations on the operation layer between every two nodes in the neural network model; the pre-training step: (step S14) training the
general map of the search space with the preset parameters of the first network structure according to the first network structure to
obtain the general map with the pre-training parameters, wherein the general map is composed of operations, the training step: (step
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S16) training the general map with the pre-training parameters according to the first network structure and updating the first network
structure according to the feedback amount of the first network structure. The present application also discloses a network structure
search device, a computer storage medium and a computer program product.
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BEN—ATE, LT R ZE8E R — o 805 I R 2000+ Bl

ik, eI A BRI AASLET RS, ENAS RABUE S 25K, AL
Bl—MEN G, ARG R EENGZRREG mRlg— M, ARG TR — MM
IR WEEER, BRSO S T M2 2 sk

T B CAfE T 2 F b 2 Bkl 25, thiE, mTRUBOFSE— M S5, 1
IR S1622 HH] LA A — N S5 M I T SHOHAT R, MR, 7ERATIZS 00
S EIMEAEE R, REEBISEAERAE M ] DIAAH T .

FHNZHE, B3R S1622 M EE S1624 A] AMEIAHEAT, £E—AM1FHh, VIT6ER, REEREE
—ARIE, RGINRFE RN E R, B3R, EIIZRER R Blghx
TH: 85, HEERE-MEERINAFE, BENSGERN S L%k
TH: BE, dEEREER N — AP E I GEN L — 8 g AF e H
B P R B w e, WEE A epoch.

YIRS P B S162 58— epoch Ja, [HE S EIMSEL, BN — M4 &0
PR S164 AT STk BRI 55 — Y 245 2540 28 B gt AT LAk o

B, DM RS B e s — A epoch, [l 2 S KIS HL, ARG IIZRE — M4
ZER o

B, DM RIE S B RS =4 epoch, [HESENSE, REINEE MK
ZERL) oo MIIEIRAR, EL R SEMER IRAEIREL, DO a RS — M 4 25 M 2 & AT Ak

FEVLAMZ, APUTIZGAEDE S162 ., BEMSHEEE NG NAT A, H
SR UL, RIS A T2 S 800 8 B SRt 72 s B S R S B0 % 52
—A~ epoch.

75 B iR sty o, g BB 3B S162 B5E /8 — A epoch, HE[H 52 = IS 3L,
IRIGHENNGREE — M S IR S164, 39K, AEHAhSEE )y U, IZRE EIPIR S162 7]
PR BESERL 10 A epoch, FEE. SIS H, RIGHNNGE — MWDK S164. Bk
F P B S162 &K 58 B epoch [ELEAUE AR, A Be R A0 A HiE 1 B i, 7T DAZR
IR S162 RS8R epoch (KA S AT LIRS SEFrth il ghAT W, 7R AR 2 .

FEARSHE T 0, 88 IBACEIKECN 310 K. TTDAEEMR, 7EHAhRsitE R,
AR BB HUE T 100 ¥R, 200 YRBE H A K .

UL, EARSLHE T U, B IR AR BN B AU IRBOR A FIY, AR
HoAth st Ty 20y, 55— AR IR B 88 A A AT LR AN RN, AE EAMSC R AR 2

HZ K8, M2 E R MR R N T KA IO TR E (LSTMD 1—
A (timestep), AF TR EZ, AL THEMZ A (CelD il — Ak
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IRZ (hidden state), LR S1622 ALHE:

WG RORAS WL AR I &, B4R ) = RO 4R 58 AE 2 BRI ECE A

MRIGEFAE 5] S AR A R R A — DMRAE LIS B

HARH, AFEAS 104 7] LA TGRS RS VFIE R &, DU TR e m S 125
MEEZRAE—MEE AR RLE BB . b, $HEm SR S8 EZ e
A

ik, SEPEE R MR ERE - MR EUA R BT’ filan, —ILE
R 20 EHIML, AEBEBRZ, FE 20 L.

TEBE 8 IR, s2ekai kR asmt a2 (timestep), B[R] 1 78 LSTM 55— Cell,
INfIA] 2 7~ LSTM (955 A Cell-++--- PABLSSHE . J7 Bt conv3*3 FRONAER M iz /= R,
[ on R R B R L B ER RR

A LLIRAE, T WSS R R R e S U, R T B A R 50 R 8 50 AR A 2
LSTM E, mitigkl 8 th—A/INIrH WA, A RLE)AE— DI E ) LSTM Y cell FPIRZS o

Bk, 7EMFE 1R, cell fiH MERARS L 1 HAS 2 conv3 X3, conv3 X3 1EN
FE] 2 71 cell BB S, BFE] 1T cell fth AORIRAS WA IR 2 5 cell WA, T+
BFRE 1.

[IBEE 1R WA 37T cell A, WA 2 78 cell % tH B RAS AR ] 3 (1)
BN, THEAABIER sep5 X 5eeeet PG R o

BE— M, RSP 1A AR R 2 R — MR LR 2P 28 45 1 1) 2D SR AL F

AR EBEAT I (softmax) DAFBIEEMEAE 2 BB RAEIMEZE

R AE R R R — D R LAS B I 2 S5 4

ik, SEPURYESHAE I BRI R R D EE U RIS S5k . Bk, 7EIK
8 Frx g+, %7 LSTM [ cell Fir th FIBIRAS AT 95 (encoding) #EAE, 15 Hmb4EfE
N6 K& (vector), ZIAIELIH—LIEERKEL (softmax), AZAMEZE A, WAL
ROMBATRAE, BRAFZHEE. DU RAE D — DS . AT LIE, /el
B, RN, —LAE SR (3X3 B, 5X5 B, 3X3depthwise-separable
&, 5X5depthwise-separable &, max pooling, 3X3average pooling), [A] & [1I4EE 5
RANXDL, 6 RIEERTIA 6 MEEILEFE,

HZRE9, IR S164 1, #E XBENDROHE.

IR S1642: AR — WA 25 H5 W 72450 28 2 1) (R B R A S SR A — N R A LAAR 3 38 — Y
LA

A B S1644: H IS B — I U0 5 0 4 25 4 DARA 52 5 — 0 4% 2 AR A I
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=

fr
D

4

XFRIHL, SDER S1642 FID IR S1644 7T LA ANIESS 104 52T, WEDEUL, AbFEEY 104 7T
DA T M40 55 — 100 29 &5 A 76480 2R 2 () RO BN 4 R SR — IR US55 s 4, DA
Jo T ) P A 6 e IR TR 5 — R 48 S5 M LA 2 5 — 4% 5 M I R R

anitt, T DARRAE 8 2R 2 0 5 A S5 A A0 AR AR T AT TOIU A 1T 43 1 55 — I 4% 45 K 1
R

TEARSLE 7 0, R RBIE NS EM G, TSR B W S 7E IR -
T, DAS 3 St S o IR BTk A USRS — WS a5 BT R, JFEAEE A IR AR 145
LSTM.

A, YIZREE— MRS RE IR S164 TRIR TR IREL DIE S164 H:

LU S1646, FIFHRERIE AT T RIS — WA R E TR MRS, BRIKTE
PR 52 55— 4 S5 A0 1 S B = R N TR B

XPNEHE, AbFEZS 104 F TR R — Pt S MR FR I ZR vk s, LA TR AR B ER
BB R B R RS NS 2 . ok, BRRTEFA T 10 Rt B I EE A TS

migt, SEIIGRE — M EE it . Bogkth, fEARSKH =0, IR S16 fEFF 50 ik, HH]
sett, ZRE IR S162 MIYIZREE — ML 5 0 38 S164 iBARBHAT I ZRad R b, BRRIIZR
M SR IR 164 AT, 55— 48 2540 58T 50 IR AT SETILEE — I 28 S5 LAk,
R — MR R IR 164 SERUGE, TEHIIZa ED IR 162 DAs)n B 18— M 48 4514
WS E.

AR, EHARIE 7, FURIRETN 10, 20, 30 BHABEME, 7EREAS TR
B BAR S BAT IR T

Al ABR S1642 AP S1644 FHFAFAT LAIRTG S — P 2 5 M TGO R K S B &

R LAERAR, BRRAGIAIT, BRI LCRAE R A5 WIS A5, 1X A P4 5 0 7E T AR 11
—HEIIGREAE FRATINASS, PTRMRR AR T MR AW R, 1EFRHT 28R
Kom ] LIRSS — M4 S M TR ECE I R B

FE—AFd, FEEEN 20, WISE— MK HMRIRBE N 20 4. ATIFERME, AL
B, FURECERTN 10 15, 25 BUHARKUE . 7EBEAS T 0 Y BB 17 IR
5E o

A, E— LSRR PR T HICAZ M g A AL Rk d 2, AP IR S164 JEit PLR 44k 2K
LI

e

1 m T
;Z Z V8 log P(a, |a(H):1 ;0 )R, ;

k=1 t=1

Horb, RONEE k DRBiE, 6 NKFIMICIZMSEM S, a S « MEEREX
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FERIRI TR RAE,  P(a,|a, 3 6.) WREEBHRIEME, m ARBEMSE, T AH- ML
LT RS HE

wth, SRR 2 A S E I B SR — R . AEARSE T, T AR
TRk . EHARMLE b, AT se & AV BERL IS H. A T A
N RATIRE -

FEAR ST 30, Xof A BT ) R Rt 5 — R 44 445 A 1 O A 2 AR BT 1Y, B S
ML A BRI RSB 310 Ko BRI UL, 5% S14 FEER S16 %48
310 K. Wik, AT LLEATRAF RT3 — 2S5 .

FERFREBINZRIS, 325 S16 BIFRBIRECH 50 k. RN, 7E85R S14 FE IR
S16 FIRRIEA, B—MBEMER 50 U R LR A UHAT 50 k. 7T RLERAE, 3%
IR S16 MIFEIRIRECE I 50, AT PAW A RAE T K I BEALIE AL o

FERAEI AR S16 I, REEMNEE LSS5Iy 20 4>, BAME 3| 20 M siE, %
20 M RBEIEN R AR FIR Ao, DASEINEE — M4 50 B0 BE 0T BIE UL, iR X
H, m R{E A 20,

R, IGREAR—, BRIEAR—R. B, NZREARNEER 10 4, R
A2 MEEARERNINGEN—HERNSGTE, 5 #E, IIGEAFEHE, M5k —Iki%
fRe

AR, ESEE 10, S S164 h, #hE KRN D REARE:

A IR S1646: A TG 1 18 i A7 1 4 55 — X 4 5 M 1) S gt o

XPREHE, JPER S1646 AI LLHHACIRZS 104 SCIN, WEDZ UL, ARFREE 104 7] LA TARHE I
TR A S AR )] R B — O 4% S A 1) S Bt

AR, TN R T DA R B 7R a0 sl el 7E T 2R 72 b oK g i
R B ISR ST, AR T A TR AL R R R, T DA G A A LR 7 sk
I OCAG 5 — P 2 2540 S B M W, T RE— AR B B8 — IR 5 M I RIS B, DRAEHE R B
BRI 4 R Al o

i, ESHE 1, B S1646 A

AIR S1648: MBS B - WIEEEH . TR ACREN S kA IR 2

IR S1649:  HEHE AT 11 T B2

XPREHE, PER S1648 FULER S1649 AI DL AN S 104 SCIL, HBDZ UL, 4bEEE 104 A
TRBEIRAE B B A RTRE AR EAE A S R E U e T 0 AR TR
0 7 0 I R
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anth, SEPARME ST AR R R . T DARME, v rr R, SER RS
WSSO T, LSS — g 25 5INR I FRATZGECR BRI AN TGS, A Tt
(¥ 5 ot = AT bR

HAkt, B3R S1648 TR R, AILLZH P A AEE, Wal b it H
BEALE B I ES N o FERCASO TS B SR IR AT IR 2

TR, fEARKET A, IR S162 AP S164 AT . 5 kUL IREHE P IR
S12 M BR S164 IEAR R REL - A HT SRR BE R 2P 3R S162 NP B S164 1K Rid R,
METHIEAR TSR B, 5 BB ECH 310, 5 —IERR, YETiER
RBUR 15 7R AT, AT BIE AR 25 788 = UKIEARE, 20T BB IR ECR 3000+
PAULZSHE, DU S162 IR S164 1E4R5E 310 MR AT ILIEAR.

R, 88 RS IRECRI AR A A Y RT RIE AR B 2 T DA e (. Jorp, 3 0%
RUSIRE AT LA AT 5 o AT S AR B B B AR AT =2 ] L B 2 .

EIFSRE 12, HTHEEERNET, SEZEHS. rTRAEE, S35 E
SR SEoE RGO, o, SETENZRRE ST, BT UUER R bR, AH
S BRERMTIES, Kb, 7R RS, TN 1. TR, BES R S162 Al
B S164 FIEARRIAT, SEEEEL, ERR5EE R, SR ERSRA.

M 12 AT AR, ST RIEUE R LA M 0.76 B D IR 1. 0 Rith, HEEHR
Wig, &P M ACC*0.76 | ACC.,

FE— B SHAE] h, AE T IE)OR /N BUAT DL P R S B U SRR FE ARG, S, T
W5 BT LRSI ZR R 3R A0SR, R UL, IR S1648 A LURIE I Z 05—
ARSI B M L5 AT BB AR BN 58 A A S R B s G AT T

ARG ST SO — Rt RAFAEN BT, EAAE A TR, TH RN B
THREMBATIAES, THENBAT BT N 757

AR S Ty O FE A — RS HR S T AR T P, FR B AL AT RS AR
FNPAT PR AT — 52t 7 R i

ARG S 7 2T A AT A PO FAURE R 7 i 1 90 20 45 1) A 55 — X 4% 45 44 58
BT, AR O B T A A R B R i e, T DA A A o I S AR AL B
— P S5 RN R UL, AT B B — 4 S A TS S, AR IE 4 2R 3 I A R A )
Ao

FE IR SEE ] o, AT DL A FREA A ek L B [ R B AT R A ARSI
AR SE IR, A DA EGE A DA AL T S R RS . Pk v SRR
AR — N EVIE S 7R ENL BB AT ik oF EALRR IR AR, AEEE

13



10

15

20

25

30

WO 2020/237688 PCT/CN2019/089697

3 Hi = A A H U SE A A R AR B DN BE . PR v EALRT De A SAL. TR
Bl THEHLRES . B At r] i 2 B . Pk vk S48 2 AT AR A2 T SR AT S A i
L BUE AT AL R A S B R S — AN R RIS Y Bt e, . kit
BLAR AP LA sl gl T BAL . IR SS de BB Hho O diid A 42 (Bl anAlsh s i DGer .
A P8 (digital subscriber line, DSL)) BEZk (FlnLlsh. Jok. S 77l n
— AW TR RS AR B O AT . Pk vt LR A AE A AT BAAS T
HALBEW A7 A TAT AT A BB 2 B8 — DB A TR B A IR SS 2% Hdis 0 5%
BIATAE VA o TR P A U] DUV B (i, B, AL BEAs). D (il
AU AE (digital video disc, DVD)). BE 2 AR T (] 2 A58 4% (solid state disk,
SSD)) %,

AU AR N A LR B, S5G AP B A I I S e 9] 98 3k 1 2% 7 181 ) 88 e
HPOP R, BE LA TEEM: . B TRV A B B A A ok SE I . IR L T RE U7 A
BRI A& A 7 ORHAT, AR TR Ty 207 E BB RS o Tolb AR N R A]
DA AN T8 R AT AN [R5 R ST T R O D B8, FLAS X B SEBAS BZTA Ay it AR
HI T RV

FEACHIE TR AL JLA Sl BOAZIRME R, Prisis i RS, REME, 7L
S Uy RS B, DA B TR A e B S AN R PR, B, Bk BT
Rl ar, ANCN—FhE%EDhee k4, SChRSEILM A BLA 32 07 2, Bl A #onei A
PERTLASS G B T LR RS Sy — D RS, B SRR A DA, AT . S5— Rl i
ANET T A L TA) ) R 6 B LR 5 B (E 3 B mT DA i — S 11, ¢ B B T Y 1)
AR G EOlEER:, AL PR, AUEL e IR

Frad A g 3 B A U T A B o A] A B AT AAS & B JF 1, AR 5 Ts o i
FAE AT A BCE AT LAY ST, RIRT RN T —AHb 75, Bt m] RhaAi 81 2 Ak 2%
BATT b o AT DARR 95 52 o R 75 e 158 v B0 90 B 4 0 B e R SE I A STy R B Y

FEh, ARG S SEE P ) D RE B oo ] AR RRAE — DAL T, R LR
BT EAIRAFAE, A AR A A B n R pAE — D T

PLEFTIR, DO G EAR LS TT2, (HARRE R RGIEREGFA R IR T, AR
BATARGIRAIEARN RAEA R K HEARTEE N, 55 822 s F e, #R 5
FEAFF R VEE AN o DRI, A HIE R ORAP VG B DA BT SO 22 5K AR 4 VG Dy o
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BURZER S

1 — MR E RO, HREA T, B

BRI #E AT MR SR e M 2 R R R W], rid =R
) E SCT P w2 P 28 B R RS R TRV R38R J= B 0 2 PR A 5

FUNGRAD IR MRS — PSS Z5 0 AT 26 — X 208 45 1) ) T S R0 2RI 48 2R 2 1) 1Y)
B E DR EATINGS B RS -, P S iR g (i

kb Bk R PITA 56 — W28 45 M 2R B AT Binid F0 25 2 B0 P i 2 R RTAR 316 i i 26
— PR SR I SR TR TR B AR 5

2. MRYEBOMER 1 Pk i W 28 S5 LRI T, BRI T, I At 250 3%, A4

R P A 55— 90 5 5 A LA P R 55— X 298 5 40 1R T e 24007 Pl b 40 2R 2 ) ) 5 A i i 5
PRJZRAE— DTk B E LR B nd S B — 7 ;s

AN G 00— HEN ZR BN Zx ik B 7 1 DS B B AT Frid SO 2R 2 20 Prid Ja
K.

3. MRIEBCANER 1 ik s SR 1T %, HAFRE T, Bkl 20 IR 45
WZRES DB RGP — MR S I B AT b S 222 B ik 2 18
RS — MR G IR, W PN S SR IR ik e Bt & SR T 38— M 2 4574

4. WRIEBOMER 3 Pk i W28 S5 LRI TTE, HAFRE T, Pkl 258 2D A
TR YNZRES — M2 Z5 40 20 PRIEAEAT o

5. WRIGBAER 3 Prid (S 538 R (05 7%, FURFIEAE T, Fnid )l 258 2D SR A4 .

MR T IR SR — P A G4 L T 18 2R 2 TR (R A I I B R SR — A ik e AR AR B
A PR NGRS HU g & B — A1 1

FIRUIZRER I — R SR I 2R ik 1

6. MRIGBANLER 3 Prik s SRR Tk, HAAMEAE T, Prid g — Mg
DBRIEATBRE, R S B R a5 — M 4k, .

M FH AR R85 1) P it S s SR I 26— W 2 45, BRI PR 1) i I i &
A E AR .
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7. RIEBORER 6 Ik it W 28 S5 LRI Tk, BRI T, B2 ik e B, -

MR T IR 5 — P 4 G A L T 13 2R 2 TR) (R A I S B R SR — A ik 4 A LAAS 2158
TR

R FH DU 01— S AR T Pt R 55— R 50 LU 52 i I B R

8. MRHEBFZK 6 Prik M2 S50 2RIk, HAHEAE T, Ik 58— W26 45 1) 2 AR 4l
KT HAICAZ P AR A 3, R T S it B SE T T I B8 — W 4 &4 1y, d ik AR SR A asg
M

ii ZT: V8, log P(a, |a<r71):1 ;0)R,;

k=1 t=1

Hrb, RONE k MR RBE, 6 TR KEHICIZMSE NS E, a NAES ¢ D
P AR AR R BRI IR AR, Plafa, 1,3 6,) RFEBIFTABAE A, m b R tE

ML T PRS- M S TN S BN R .

9. MBI RMAEE, AT, URRAESAEMES, ik a iy
—AWEANEY, TR E R FATIIN OO, AR R A A T AT

BRI #E AT MR SR e M 2 R R R W], rid =R
) E SCT P w2 P 28 B R RS R TRV R38R J= B 0 2 PR A 5

FUNGRAD IR MRS — PSS Z5 0 AT 26 — X 208 45 1) ) T S R0 2RI 48 2R 2 1) 1Y)
B E DR EATINGS B RS -, P S iR g (i

kb Bk R PITA 56 — W28 45 M 2R B AT Binid F0 25 2 B0 P i 2 R RTAR 316 i i 26
— PR SR I SR TR TR B AR 5

10. MRAEBRER 9 Frid M iR AR E, HARFEAE T, Iridab s 4s 1 T4
JITId 5 — X 258 25 1 LA JIr SR 5 — R 45 5 A (1) T 1 2 B I 130 2R 22 TR) (R B P IR 45 AR )2 R A
— AP AR R TR S B B BT A USR8 00— I 2R I 2 g
BT B UAR R A e IR S AU ik 2 1 .

1. HRAEBCFIZER 9 Pk M i R AR E, AT, Prid s s 125
e RGE IR — MR S R B AT TR I RS A ik 2 s AR TN 2058 — M)
EREEH: R E PITIA C R TR i S U SR PR B — S 5 A
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12, MRAEBORZER 11 Jrid S 5 R AR E, HRPEAE T, ik Ab s 45 A TIA4K
BEAT Pk I 252 R IT R IR 5 — 4 574

13, MRAEBCRZER 11 Jrid M 5 R AR E, HRrE AT, ik Ab s 45 1] T4
JITId 5 — X 268 25 R £ P SR 48 2R 2 TRV K B ik $3 A 2 RAE — N I e A DA 2 BAT ik 1
WS Prd & B E, DUERIT AR ZRE R N 2B N 2Rk 5 K.

14, MRAEBCRZR 11 Jrid NS 5 R AR S, HAHEAE T, Prid s s as 4
YNGR — P28 52D BRI LI, A S TR AR R A P88 72 [0 I S i BRI P
R M2, BB E (T R Bt R BRI

15, MRAEBUCRZER 14 Pk s S5 R A E, WA T, Fridabs 4 M T4
S AR G AL PITIR 1 R  TR) (R R I IR AR J2 R — A ik 3 A LAAS 2 58 28 254405
AR FH 0 D0 A 1 St i 8 e 000 o ik 55— X 2% 25 4y LA 5 P ik S W

16. MRIFBMER 14 ik (M S0 RS E, HAAEET, PFrdss— Mg a2
RAEAHFT AL P S AR TRRAG B, i AL 2R 25 TR I ik S B SE R Ik 58— R 2 2514
i AR SR A SR B

ii ZT: V& log P(a, |a(H):1 ;0.)R, ;

m o =1

Hrb, RONE k MR RBE, 6 9t KREHICIZMSE NS EL a NAES ¢ D
i SR 2 REE B FTRBRAE,  Plaag 1,36, ARFERBIFTRBAE LR, m Pk R istE

ML T PRS- M S TN S BN R .

17. — M EHEEN B, R IEAE T, H ARSI, Pridih SR 4
THEHPATI AR, Prd T SALBAT BRI ZER 1 2 8 e — TR I ik

18. — ARSI ENRE b, AR T, Prid e gt ST I 15
WU FEA AT ZER 1 2 8 e — TR I 7572

17



WO 2020/237688 PCT/CN2019/089697

S12
AT I 24 45 T R 0 M2 R I 2 ] | —

\4

S14
FRAE 55— 2% 2 M LU — Mg S TR s 5o % |/
2 A B LA BITR N 45 500 R E

A\ 4

S16

R M A G AT T SGs 5 a @ |/
AR 2 — P G5 M IR R R R S 4 — P 45 4

K1

10
X 28 25 1 R R G B
102
tifpse
| 104
S R
| 106
wEpn

K 2

178



WO 2020/237688 PCT/CN2019/089697

ARG R p A W 28 S5 H A

!

FH M 4% 45 ¥y A 25 — A 1
WX 285 BLAL) UL A3 2 HE if %R

FEf] s (RNND

T

V570 B0 56 P R FHRORAR T DA SE 97 4% ) 25
K 3

2/8



WO 2020/237688

PCT/CN2019/089697
S12
Hi 52 R HEAT P 28 S W I R IR 2 U 4 R A R sl
A
S142
__/

R B — X 2% G F ) 2 st BN ER — N S S5 R I TR S 4

RS B8 — P 2% 8 1 LA — W 2% 5 i i) PR S JUE R
] AR AR 2R — R R RS B — 1

)144

y

F I ZR 8 B — LN 2R Bodhs DI Fr e P 5 1B
LIS 2R A IR S Hr) A

—’//8146

y

R 26— W 2% 2 I 2R B T R S H) 2 A
A8 B8 — P 455 g 1 S 1% B B — PR 2% 2

S16

K5

B 8 A HEAT X 22 5 1 2R R b 22 X A R R 8 R s )

S12

AR B — X 2 54 LA S — W 2% S5 R IR TR 2 K0 255
HR AR A DS 20N 252 50 A

S14

y

AR 26— M SR I R B AT PO R 2 50 2 1

S162

A

B 58 B — X 5 A I S R R AR Bl
S WA S A ) S BT B X X

_’//8164

K6

3/8



WO 2020/237688 PCT/CN2019/089697

S12
SR AR AT I 4% 45 K4 2R i 2 R R B R e R ] |—

A 4

S14
MRAE S — M S M LU — g i e 8ol 2 |/
A Al B LUAS B F0I 2R 2 50 B

A

AR 5 — P RO 1 2 A b A | 91672
1 LA LA FIUI 2528 0 2 L — 1

y

_//§1624
AN 2R A — L N ZRB0E I ZRRop: 2 514

y
5 — P 2 A ) S SR AR s
S P A R ) S 1t BT SR — P
7
4 1\ Loay
‘ ‘&3;.\ ‘ 6 ]
H \““¥““‘ d
IRF ] ] Ff 7] 23t I [A]7
f a
3 Lo "
o8 w %
*“““““‘ \* o ﬁ‘
Tl w4

K8

4/8



WO 2020/237688 PCT/CN2019/089697

S12
58 FEAT I  S5 H R e e M BB g s R —

S14
R 26— R R DL — MR S T S80I |/
EL S LN PSYEIVEC SRR 4G PSR!

y

HRL0R 55— 04 4 A 122 2 T AR A b — g | 1072
AR ST I 255 Mokt Bl — -

A 4

j1624
A 255 B — A 2R VI gR R 2 0 1

A 4

WA Mg RS M RER | P1042
SRR MR AT 155 — ) 4 4

S1644
ARl FH I PR b K 0 55 0 2% A |/
AT RE 25— P 2% 5 A0 1) S e

K9

5/8



WO 2020/237688 PCT/CN2019/089697

S12
5 R HEAT P 4 5 W50 2R (K 22 PR A B R F 4 R e ) —

A

S14
RYESH— MRS DL — MR SRS Eol g |/
2R HE I R R0 2R 2 20 2 1

A

_’//8162
HRPE SR — M 5 R I 5 B AT TN 22 i s T

y

e Sl oy 1 T D
STRE— AR DL/ E 502 5 by

A

PRI — I B N Mgy | F10M
g2 5 S O R

3 S1646
R T (T SRR B — s S e

K10

6/8



WO 2020/237688 PCT/CN2019/089697

S12
3 5 R HEAT P4 45 W5 2% (KM 22 PR A B R F 4 e ) —

A 4

S14
RAESH— MRS DL — MR SRS Eol g |/
2R HE I R R0 2R 2 20 2 1

y

_’//8162
HRPE SR — M 5 R I 5 B AT TN 22 i s T

A

e Sl o 1 T D
STRE— AR DL/ E 502 5 by

y

PRI — I B N —Miesshy | TOM
g2 5 S O R

A
S1648
RIEFBAE R 5B M. B s |/
NSRS IRARE AU R A T

A

1649
AR A1) T U 8 S gt |5

A 11

7/8



WO 2020/237688 PCT/CN2019/089697
EITUUE

1 7
0. 95 //

0.9 /

0.85 yd

/
/
0.8 T
///
///
0.75

K12

8/8



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/089697

A. CLASSIFICATION OF SUBJECT MATTER
GO6N 3/04(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6N

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, CNKI, WPI, EPODOC, TEEE: P45, mEM %, 5, NAS, ENAS, T4, Tk, &, EE, 25
2, R, IR, R, ik, B, neural architecture search, neural network, search, preset, train+, fixed, parameter, feedback,
bias, graph, convolut+, pool+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 109284820 A (BEIJING TUSIMPLE FUTURE TECHNOLOGY CO., LTD.) 29 January 1-18
2019 (2019-01-29)
claims 7 and 8, and description, paragraphs [0003], [0004], [0040]-[0068], [0109] and
[0110]

A CN 108229647 A (BEIJING SENSETIME SCIENCE TECHNOLOGY LTD.) 29 June 2018 1-18
(2018-06-29)
entire document

A CN 109299142 A (SUN YAT-SEN UNIVERSITY) 01 February 2019 (2019-02-01) 1-18
entire document

A CN 108921287 A (OPEN Al LAB (SHANGHAI) CO., LTD.) 30 November 2018 1-18
(2018-11-30)
entire document

A CN 108780519 A (MAGIC LEAP INC.) 09 November 2018 (2018-11-09) 1-18
entire document

A WO 2019018375 A1 (GOOGLE LLC.) 24 January 2019 (2019-01-24) 1-18
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

26 February 2020 03 March 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2019/089697

Patent document Publication date Publication date

Patent family member(s)

cited in search report (day/month/year) (day/month/year)

CN 109284820 A 29 January 2019 None

CN 108229647 A 29 June 2018 us 2019095780 Al 28 March 2019
WO 2019034129 Al 21 February 2019

CN 109299142 A 01 February 2019 None

CN 108921287 A 30 November 2018 None

CN 108780519 A 09 November 2018 AU 2017230184 Al 06 September 2018
us 10255529 B2 09 April 2019
us 2019286951 Al 19 September 2019
us 2017262737 Al 14 September 2017
KR 20180117704 A 29 October 2018
IL 261245 DO 31 October 2018
WO 2017156547 Al 14 September 2017
CA 3015658 Al 14 September 2017
JP 2019511777 A 25 April 2019
EP 3427192 Al 16 January 2019

WO 2019018375 Al 24 January 2019 us 2019026639 Al 24 January 2019
us 10521729 B2 31 December 2019
EP 3583553 Al 25 December 2019
CN 110476172 A 19 November 2019

Form PCT/ISA/210 (patent family annex) (January 2015)




EFrRRRE Il P iR 5
PCT/CN2019/089697

A ESIRbaES
GOBN 3,04 (2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
GOBN

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNPAT, CNKI, WPI, EPODOC, IEEE: 48 55432, #ha 4%, #3, NAS,ENAS, FRilZk, ik, W&, EE, &5 I
2, R, R, B, ik, &, neural architecture search, neural network, search, preset, traint, fi-
xed, parameter, feedback, bias, graph, convolut+, pool+

C. MK
% A* SISO, MR, JSREARSCETE SRR sk
X CN 109284820 A (At HEIFHZARRIFTGARAF) 20194 17 29H (2019 - 01 - 29) 1-18
B ERT7-8, HIEFE0003-0004. 0040-0068. 0109-01105%
A CN 108229647 A (At HETH AT HFAXGIEAT) 20184 6H 29H (2018 - 06 - 29) 1-18
e
A CN 109299142 A (Pl k%) 20194 2H 1H (2019 - 02 - 01) 1-18
e
A CN 108921287 A (FFRUERENI =% LIFEFR/AE]) 20184F 117 30H (2018 - 11 - 30) 1-18
e
A CN 108780519 A (ZFK/vE]) 20184 117 9H (2018 - 11 - 09) 1-18
e
A W0 2019018375 Al (GOOGLE LLC.) 2019%F 18 24H (2019 - 01 - 24) 1-18
e
[Nacssepprecms: b . TR R
x5 FISCHER R, w7 AEHTE E BRI B 25 A, 5 R ARAL, (H % T R
“A7 UL IR T I SR — B A F St R 16 B8 B RO 7E e SCE
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Stk X
~ B “Y’*UW%%I@ 3% R — R R A ST S I
%%E?ﬁ%%mﬁ%l LR i ERSCtE Cn B ik Wimkaty, U oA BRESmEATAAcR
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A Rt 22 R 5 1 25 H 3
20204 25 26H 20204 35 3H
TSA/ CNF 42 F% FITHE 25 b b SZRUE R
o [ [ 5% &R AUS) (ISA/CN) e E
o [ bt e X A I A P k6 5 100088 HH
£E5S (86-10)62019451 1551 86-10-53961705

PCT/1SA/210 3 (58271) (20154E1 1)



R H S
XTREERNESR PCT/CN2019/089697
Wit 4 8 0 B RS el Gl el

CN 109284820 A 20194F 18 29H T

CN 108229647 A 20184 6H 29H us 2019095780 Al 20194F 38 28H
WO 2019034129 Al 20194F 28 21H

CN 109299142 A 20194F 2H 1H T

CN 108921287 A 20184 117 30H T

CN 108780519 A 20184 118 9H AU 2017230184 Al 20184 9H 6H
us 10255529 B2 20194F 4H 9H
us 2019286951 Al 20194F 98 19H
us 2017262737 Al 20174F 98 14H
KR 20180117704 A 20184 108 29H
IL 261245 DO 20184 108 31H
WO 2017156547 Al 20174F 98 14H
CA 3015658 Al 20174F 98 14H
JP 2019511777 A 20194F 48 25H
EP 3427192 Al 20194F 18 16H

WO 2019018375 Al 20194F 18 24H us 2019026639 Al 20194F 18 24H
us 10521729 B2 20194F 128 31H
EP 3583553 Al 20194F 128 25H
CN 110476172 A 20194F 118 19H

PCT/1SA/210 R (FMIREFMM) (201551 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

