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$10  Acquire a completely trained target neural network, wherein the target
neural network comprises several residual layers

Evaluate the importance of all the residual layers layer by layer using a
test sample set, in order to obtain an importance level value of each
residual layer

Remove a residual layer, the importance level value of which is less
than a threshold, in order to obtain a pruned target neural network
Train the pruned target neural network using a training sample set so
as to optimize parameters of the pruned target neural network
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(57) Abstract: A neural network pruning method and apparatus, and a storage medium. The pruning method comprises: acquiring a
completely trained target neural network, wherein the target neural network comprises several residual layers (S10); evaluating the
importance of all the residual layers layer by layer by using a test sample set, in order to obtain an importance level value of each
residual layer (S20); removing a residual layer, the importance level value of which is less than a threshold, in order to obtain a pruned
target neural network (S30); and training the pruned target neural network using a training sample set so as to optimize parameters of
the pruned target neural network (S40). According to the method, the importance of parameters of network layers can be tested layer by
layer, and the importance of the parameters of the layers is intuitively provided by means of presentation of results in a test set, thereby
improving the universality and interpretability of the pruning method.

[ L& 5]



WO 2022/178908 A |10 00000 AP 00000

H T AR A AT R L DX LT I 2 I
i) 3245604 %, Guangdong 518066 (CN).

B FBEE RAAEIEH, ERkEG RN EX
{747) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
Cz, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS, IT,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, WS, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
— BRI AR5 G)) .

G WE: TR N W BRI R R E, A, o BT R R SRR 58 B
Hirfha M, Prid Bisfiae Mg afiEs TRER (S10 ; MHMNAEAREZZTMAE - RRER
MEEM, KRG —BRERZNEESHBEEME (5200 ; BEEEREMED T RENRZEZ 28, 3k
BERJE K Birfia g (S30) 5 MM IIGMEARRINZBTEE 19 Hir e Mk, LUt BB E i B
PR M2 (S40). T EATUZEEMANSG S22 B0 E N, B ER% LRk
PUE MG B T % 28 S EINE, e 7 BB AR B AT T AR




10

15

20

25

WO 2022/178908 PCT/CN2021/078455

HEREHTRTERATHEE. AR

TR G

ARV JE T LS I BRI, FARIMYE, W M Fhih 22 1 2% 1) B4 7772
LB E . THE N AT EAE A

BREAR

REESESI HAT 2N 54T, ERAF SIS AT, IRESE MR
ME e MRKHHERL . — I IR BE 2 S SR SRR, X AR RAR
o DT MR A 2] R BEOKETH . JUHR T A RERI Mg, HAAAKEIL
R T EIAT MR MR BT A BB RS N AN R 240
VAR, BT TURBHE, MR R, b R MTHE . §
X2 A HENVE BT B T — VAR UE, PR R 1% BEPP A AR HERS M 28 HU 2 4L
BATHER, B BE, ARETTRRAN T BB RIATE M 24 .

%4, CE(Li, Kadav, Durdanovic, Samet & Graf, 2016)7$¢H %
T

DB RRZ P T BUE R4 2 fs DRI KA /NHESIE R 3)
BB BN ERRTZ; HXMBR < G RIERZERAS, ERrERZE
R .

F—XF(Liu et al. 2017)$8 i, Eid BN JZ 408N F AT BIR, #
BYAE /N4 TR 53 BB ARAZ o 48 TR T R B T 3RATT AW 28 i |2
WEN—NERBME, S8 CNITE 48R AR — AN ], B RAT By
PEEA LR R T0%EIE , R4 BAT 1S3 iR F R4 B HEAS 7, 485 B
INBIRHE A 48 TR 1 70% B89 46 T8RS BRIE

A SARRNEUEAERE, ER2EG - AURRISEE, Bulddca 5E
B P& AR RE ST, AN IR TR B2 S PE A R R T e . 1 Je AN IR 28
LER A, AR I SRR BURTE B AR, A RTELTA R 28 B S5 R1 . W

1



WO 2022/178908 PCT/CN2021/078455

ZZMAT B a DRI SR, A R 2 B U A2, ™)
ZHIHT D SR AT F SR AT o S Jre T VAR AT Rk, HOATA A TR S 4
NS AR R

s RAWE

10

15

20

25

() AR Py B R AR )

A WA R AR TRl R = Q] 2 (P L A 3 P AT A P P e 2 R
LY S PIRr

() ARRBI PR RISARTT %

MR IR BT b T i, TR BT R A

DHONZRTE R H PR M 2%, Frid H br & B dE 5 TR E R

AR EBR R VST RRE R RS, REE - RERNE
EVERE AR

R ENVERE /N T BUE AR R B BR, 3RS B BUR B H bR A2 i 2% 5

A HINZRFEAR N ZR BT e i H AR 22 28, DR BT A H b 2 0
KIS

AR, IR RIZE R LT RARERNE I, AT
TR TR B EE R AR A T R A

B IR R R R RIS B o 2

A F I GCRE A SR AN PR 22 2 8 U B 4 22 2 AT A2 ) 1) H A
MR RIPERETE AR, FFTHIAS B H b2 2% 1 PR BE FiR AR A2 AU AL

AR VE B T8 bn A AR A o T 22 T2 ) B R R PR

RGP, YRR TR AR AR AR/ T IR AR, AR R A B R A
N FRFEAE: A VEREIR PR AR KT BEE T s AR AR I, = R A EE 2k
REFEAEONEE "R EAA, HP AN s — R B NIk BfE, Prid s R A/
T AE B -

RGP, AR PEREIR A AR AR . MERSER. AP, Dice fH. Iou

2

N



10

15

20

25

WO 2022/178908 PCT/CN2021/078455

ETH A ERE M .

ARHAFIERA T MM IR B, ik 5k ke B 4

SRECERTG, HTSRBONIZRSE A H AR 2 48, ik H AR 22 28 i
THER:

PTG, M TRRAREAR R LT RARE R E I, AT
TR TR B R A

RS, MR EEVER AN T B R R EB R, SRS EJR R H
PR 2 2

R Ts, MTHRRNZFEARLINZRET bR R H i gk, DR BT,
J5 B H AR Ah 22 0 25 24

PR VAL B0 AR

ReIRE R B IZ %

A IR A SR A 22 T2 1) 2 AR B 4 D 25 S i AN 2 i Y H AR A 2 %
ZATEREIEAME, TSR B H AR M E& HVERE TR bR A2 AU s

AR E B 18 b A AAE A o B 22 2 ) BB RE A

RGP, YRR IR AR AR N TSR ACAE I, Pk vE Al R eie A 1R
R TR W B RE AW BN R AR A PERE IR AR K T S IR
AR, PR Pl B oie H R k2 T2 B B R AR O 26 R AR, FEh
PR SR — R A KT ik BUAE,  Frik s R/ TRk A .

RGP, AR PEREIR A AR AR . MERSER. AP, Dice fH. Iou
ETH A ERE M .

AHIFIE NI T M FHURTBAF BN T, IR TH SN A] B i A A
AL MR BB T, FITIR AP 42 0 28 ) BT RE 7 5 Ak BE A5 SR AT I S B B3R Y
PP N 2% B BIA TV

AHAFIER T Mt EPLRE, A TSNS SR S AT S F N
Jii. Kb B A AL A TSP R EAE A A b AP I U BT BORE 7, i
P28 O 8% ) B A R A AL P88 BIAT I S B3R 4 28 X 48 1 B e T ¥

(=) Ak

N



10

15

20

25

WO 2022/178908 PCT/CN2021/078455

AR T — M2 BT, X TSRk i%, RA
NHRCR |

A F I RE AR 7 5 I R 58 B H b 22 2% 1) B SR B2 R B AT P
fiti, SREF - RARERNEEMREME, K5/ EEER D T BEEE
JRERR, RIFHMSEAE, FETEIEH HA RIS, IXFERT LOZ RN
P& & RS T AL, B AEIRAE LA RARBLE A T %R &S
RO S, 1 BT ROT iR VR AT ] R

PR e B
1 AR B R S BA] — FR A 2 X 2% 1) BY s 75 92 R DR
P 2 AR WY B SR — A 22 I 2% B BT A D7 vk R VAT R B
B 3 AR W R S5 B H B A I 2% 14 ) 3 4t s s
P 4 DA B R STt - AR 2 X 2% 1) B o 2 L ) s s
B 5 AR B St ] DY AT S AL s & o A

F AT A

NTAEARIIRIHE S BRI RS ISR 1, LU 25 Er B B A sk
WA, XA R B VEAR T ] R BEAA, i AR TR IR R AR S A A
CUAEREAL W, AR THEA K Y

FE VAN IR A H IS B AN S0 2 /T, 1 S A B 8 A H A B R A A
BUAT B 22 W 28 B g B3 Th 108 25 18 I 48 S5 W O R S 1 LR AR [R] T 2% = )
Z5eE, PRSI RAE MR R, AT7 = E e AR A SR 7 )
P GRS H AR 28 (5 — R A2 R AT VA, RS R E R E
TR AR, 55 R R AN T BME R E R £, RFF MBS HAAL,
PAFEIRa B H AR M 2%, XA a] LLZ R A 48 2% 2 Z 8T AL, ddnd
FENASE EERAEBLE MG 1 T %24 SRR, 185 7 3BT m
88 FH PR AT AR 1

G 1 AT 2 Frw, ARSI IR M 28 Y BT R AR LR 2D 8K

4




10

15

20

25

WO 2022/178908 PCT/CN2021/078455

PR S10: FRECNZRTE ) HARFHZE R 2%, FTid H ARppEs i 28 48 7%
R

DR 820: FMMAFALEZZ LT RHERNELEM, AT
R TR B R AR

BB S30: A BN EAA /D TR RRER LR, RS 3RS Y H brf
LM 25

DR S40: F M INGRAEASEI R BUR B H e zg, DR BIE A 1)
HFR P& M 2% )20

VE NS iER], 58 S10 47, WK 3 fias, HInPIE M4 DL ResNet
XX 28 A ]

ResNet (0 28 S5 40 QL5 R IEFR AR TIRE R, Hh REFEE5 1 2 5
WG B, RER EEATHIRENRINGE R .. POVEIERBEME 72X 2
FIamE R, FrUAIXE B S, St s B RIHE R A AR E
B, IR R AT DUMBR — f8 70 « FLrh RO RR A M AR 2 R A AN R )R -
FOERRE DR SERE DR « FIERRE 2 R T3 L 52 > 2R
FRAEREAT i AE S, & AEE (HE MR IERRELE RN — D RPO
FiR TER A EIERRIE S R E St A S E-DRIERINE R,
SRR A B BE R . PR S10 FMRTNZREIIZR H bRt 2k 2%, 152111
2558 A H bR 2 25

LR S20 th, FIRINAREAEZ R HE R — BIRERNEENE, REE
—REERN B EA R T PR

W S21: BIERIRERKERZ G NE;

B S22 A IR ARSI B TR 2 T2 BB R B MOy % 2 S Y H Bl
MR RIPERETE AR, FFTHIAS B H b2 2% 1 PR BE FiR AR A2 AU AL

DR 823 MR VEREIR AR R AR I e R TR Y F R AR

YL BRI AT IR, R ZERERZ SR N E, K
MERIERZRFTFAL. HAEKE, DT S20 LM T FEHERZIRME.
ResNet 7%= Boe A ZRIEA, AR Qr .

N



10

15

20

25

WO 2022/178908 PCT/CN2021/078455

x111=6(x " BN(G(BN(x;*w)))* Wy ))
X1 =0(BN(x*w; ) BN(6(BN(x;*w;))*w)))
FI 2570 ) 8 e S U T AR R
X141=0 (xﬁBN(G(BN(XI*O))*WD) =G (Xﬁ‘BN(G(B')*WD)
X[41=0 <x1+BN (G (BN(XI*WD) *0)) :G(Xl-i-B”)
X4 =G (BN(xl*wll*l)+BN(0(BN(x1*0))*w;’)) —(BN(x,*w! " +BN(o(B)*W}))
X|+1=0 <BN(X1*W11*1)+BN (G (BN(XI*W'I)) *0)) ZG(BN(XI*WII*I)JrB")
X[4{=0 <BN(X1*O)+BN (G (BN(XI*WD) *Wl)) :G(B”’)‘FBN(G(BN(XI*W'l))*Wi,))

X, X141 73 BRI B, 11N ER 22 B 0 R B N S HE RRAE P

Xp X X1 7 5 L+ TANIR 2 B 7040 9] DU (8] 07 20k A7 28 55 e A i o
A

wi,w B R TR IR E B ICH S N E RS AN B,

B EAE; BN (Batch normalization) KRLFARAEIL; oRRBUE K
s

BB B 4 BIF R BIA TR CA ] BN R IR E -

E—20Hh, S REFR A AR D T IR, FREE R B S R A
NEEREEAE, SRR AR AR R T B T TR A I, TR 22 ) EE L
FEJEAE NS Rl RS — AR TR RAE, b sE A/
TRTR A . H PR faAR B IEAT S5 S, WIS XT 73 2R 55 n DL KGR
HER, HRIZXR, &350 FF 5% 0] LLsE Dice {H . Iou {E (intersection over union,
IR . s, PEefeprfEiE NI R, JHERERTE DT 5%,
M Z5k 2= 2 R Bm R RAR, ol LB MR, [HEMEBETHERTHET 5%
I, MNZFREE R SRR, ArfPigikr. B8 LIADE S20, HE
WS —ErEER EEMRSE.

FED PR S30 Hh, K EVER AN AR E R LR, SRR

6



10

15

20

25

30

WO 2022/178908 PCT/CN2021/078455

Y H BRI 28 o BERCSE RN, /5 BRI I ZREE A SR — 20 IR H b 2 2K,
PAIRAR H bR 22 2% )2 5

ARSIt 91— B A A 22 WX 5 (R BT R T v, R P IR AR R 2 S e 5 58 B
) H bR ph 2 W 28 () B — R TR 22 R AT VP, A5 R IR = S I F MR A,
P EEERR AN T RE R EE b, RIFHMSEAT, RS
) H rph 22 2%, X AE ] LLZE RN 45 25 B S 4] A, @ 7w ileE -
SRR BN T S ES S EENE, 5 T R 7 R AR Ar
fE AL

B0 i, WK 4 FioR, ARSER] IR T — R G BT E, A
IR BI R B A IRAER G 100, PP LI 200 BIF HIT 300 FIYIIZRERE JG 400,
Horp, SRECETT 100 AT 3REGIN 2558 i B FRpf 2 2%, FTid H brph 28 i 25 41,
FEETHR 2 B VPN ER G 200 F TR R IRFE AR ER PPk R — R 7k 22 2 ) B B¢k
PAFEE—JZREE R BBV EAE: TR T 300 FH T EE B AR D T
BERIRZEE R, SREIHG R HARMEM L IZR5 0 400 AT R IZiFE
AL G B AR m 4%, DARETEL S i B RPN 48 240 .

2, iR PEAL B OG 200 BARF T HIREEMEMZGHANE;
F M RE AR SR AR 22 2 B G B U B 4 o 28 2 1T AN 2 ) 1) H BR A 28 [ 265 (1) 2
REfRPRMA, FETH-EAF 3 H bt 2 M2 R PE REFa b B ME s AR PEVE e FR AR A
Hff e Tk 22 2 ) TR I R A

LR R AR /N T TR BB, AR S5 B0 200 E F TR 5k 22
) R LR R A W B OB — R A s AR AR AR R R T A T T R A
I, BTIA PPl B G 200 I TR ik 22 2 0 BBV RR AN S R E, LR
W FRREERN TR, Frids BEEDNTIERE. S50 200 /)
HAR PPl I FE S 25 S — b OG- 203 S20 pIfiIs, R AT A

A S =3 AT T — R BN Al S E N, BRI Al i5F
g N AT PN X 28 R BT RE T, IO ol 20 X 4% () B A A e A B0 8 404
SEER 3 A A 2 48 B B T 1

A HE I 5 — SEHE R A T — P LS, AR R, W S BT,
ZAROIEALFEES 12, WIALR 13, ML 14, THEIHLATEEMEN T 11,
REFRLE 12 Mot AL T EAFAE A S BOs B BT ENLET ARG s AT, fEIB R

7



10

15

WO 2022/178908 PCT/CN2021/078455

JRI EIERGE R B E . SR, Br TS 2 A, AR
A SENE B HAFERR I A 523 T 2, H 03 e o A 0 B 45 A 5 05 AR AR
2 Ul P AR B R AUPAT AR FFANR E TR H T, AT Do i 1 Bk
WA TR ENAT RGN T 11 LA MR IR, ik
P28 O 8% ) B A R A A P88 BIAT I S B3R 4o 28 X 48 4 B i T ¥

THEML AT A A N B FE K AR K AME . AT sl e al B sl A4 aT LA
HATART 7 VB AR R S BUE B A . (5 B AT DR L AT e d8 & SdE 4544
P 7 MRS B AR o« T EPL el SEAF A i A 38, BAR THZENAZ
(PRAM). #ABENIERUEMESS (SRAM)., ZhAFENERZEME4 (DRAM),
HAREH A BENA A B2 (RAMD. HEAFE% (ROMD. HL a5k Al Za e
REefFfEds (EEPROMD. PRIATCIZAEE AL NFHOAR . R R 7 s
(CD-ROM). ¥ 72 Ihfe)eht (DVD) siHMG  2ht. wim AT . i
i BEFAAEAEES . 2T 0 S0 B E 08 A ot At 4 M A i 1 4 B i Atk Al
FERIA L, o] T A7l ol DU TH B 2% U ol 1945 B

TR A YRR S 7 AT T RN IE, BOR SRR AR T
SR, ARA GRS AR N AN AZ LR, LA B EH AR R K L4 R B e
VI R A AR U] R SR BE ARG AP RO S 00 T, AT DAXT IX E2 S0 i Bl HEAT B O 5838, 1X
BLAZ CAORT 52 3 N AE AR WD A DR VI BRI



10

15

20

25

WO 2022/178908 PCT/CN2021/078455

BRI ERF
1. PP R BT TR, b, A& B b 7 ik A
DHONZRTE R H PR M 2%, Frid H br & B dE 5 TR E R
AR EBR R VST RRE R RS, REE - RERNE
EVERE AR
R ENVERE /N T BUE AR R B BR, 3RS B BUR B H bR A2 i 2% 5

A HINZRFEAR N ZR BT e i H AR 22 28, DR BT A H b 2 0
KIS

2. MRIEBRESR 1 Frik fsh e Mg BT RO vk, For, FIATIGARE A 5
BRIV RE - RIRER BRI, RET - RAERENEEMERREENINAE
1

B IR R R R RIS B o 2

A1) R A AR B A AN 22 T2 ) AU oy 28 2 i A2 )i B H B
MR RIPERETE AR, FFTHIAS B H b2 2% 1 PR BE FiR AR A2 AU AL

AR VE B T8 bn A AR A o T 22 T2 ) B R R PR

3. MRIEBURESR 2 Frik Fph e M R BT RO v, e, STk RESRIR L
/TS, TRER B R A 3 — R ATk TR btk
E KT B TR AA RS, TRZER R EEVERE AR VS A, Hrhrid
BN TR BE, i s RN TR B AE .

4. MRIEBNESR 2 Frik fsh e Mg BT vk, o, Pnd ik REdR (A
BIEREER . R, ARIZE, Dice . lou EHHMEE—FEZH.

5. R MERIBTRCRE, i, PR giec A,

SRECERTG, HFSRBOGNIZRSE A H AR 2 48, ik H ARt 22 48 gt
THER:

P TE, H R AR AR VAL — R ARE R R, RS
TR TR B R A

RS, MR EEVER AN T B R R EB R, SRS EJR R H

N

9



10

15

20

25

WO 2022/178908 PCT/CN2021/078455

P2

WL TG, TR VISR RE ARSI 50T B A0 HARRPEE %5, DAL DT b
EH H RN 4 ) 25

6. HIEEURISER 5 FTAMIMEMA NI HAT, JUh, FRd it A
AT T

B AT B R U B o %

R0 SR AR IR 5T 2 2 00 UG B 00 2 2 M 25 0 A
Co o VL RRARAFA, P B0 AT b2 b O R B2 T 0

A 5 PR PP TR 2 B T P R0

7. HIERURISER 6 FAMME MMM HET, JUf, SRR
/T RGN, D T3 P T3 2 T B R U B 3
CRREEA SRR K TR IS, FTIA Pl e T
FeT % R TR 55— R, B FTIA TR K T HTA R,
FI 35— B/ T T B

8. HUBRURISER 6 FTid MMM HET, SUf, s AR IR
GHERHIE . %, TR, Dice. Tou fithHI{FE—FEE M.

O HUHEEHLAT A A IR, Sot, FTA T SERUAT A A A A
o DT HRUF, T 222 DT R HAL PR I SEBUB R K 1
P8 0 25 24 B B 7

10, HRAEEURITER 6 A TS HLRT AR AR, SEet, RURIIUBURE A4
BRI EREEMREN, KA EREE N TR
I

B AR BB B MO %

0 SR AR 598 32 2 0 B U 5 0% 2 125 0 A
G2 VL RRARTA, T B0 AT b2 b 6 O P RE R 22101

RO 15 P P i A2 2 R T P TR0

1, BURBURISER 10 FRAMT AT BRI, Hob, ik
WA T R EALAEIN , TR R M TSR 3 RO s 20

10

TRbRAZ
TRARAE

am o
o O



WO 2022/178908 PCT/CN2021/078455
AR KT BT IO AR AN, B2 5 B B VR A O o R A, b P
W — AR KT Ak BIE, ATl s AR E /T ik e .

12, MRIEBOFER 2 prid it SN s i, Horb, Pk PEaefabe(a
AFEREMZE ., M. BRI, Dice . low ATHMER—MEEZH,

11



WO 2022/178908 PCT/CN2021/078455

SR 2558 R 10 B AR W4 T B AR s A 4 Tk 2 510

)%

ﬁ/

S20

AR LR Z VMR R E R MR E, SRR 2%
% J7 M BV

%

S30
1 B EVERR AR TR R ARE R L ER, SR8 BRI B ARt e
o) 5

R\

S40
AN GRAEA LRI ZRBI BRI B bz gs, DR BT Bda i
PRAPEE N 2% 124

R\

K1



WO 2022/178908 PCT/CN2021/078455

FENGREE LR 2%
H AWK

| 4
FEM AR B 5]
B PERE TR bR

Y
MEGR IR

ERIZ

| 4
FEMAEE F PPl
e J5 W £ (11 e

v

BRI
BILF A

Y /

o
fim

WRARANHEER WRARANEER

iEERE 2

A

JEHRIA

R A B LA 2= R A R e
J& T BN = A E0E B 5S4,
HAh ZSHAE

| 4
FEN 255 B BT R,
Ja R 2%

/]2

2/4



WO 2022/178908

BRI
SRR

3x3, 128

%%E'\

'

3x3, 128

-

PCT/CN2021/078455

//@%%%ﬁﬁ%%

Ix1, 128

ot

3x3, 128

'

3x3, 128

)

3x3, 256

/3

3/4

RERE



WO 2022/178908 PCT/CN2021/078455

B
HRHLE T _—
h /" 200
PPAS BT _—
_———300
T T T
R 400
Wk
- Y,
K 4
WL
/ 12

! I |
—

11
v 1 Y /
[ 2432 l THEHLATSEAE AN IR
(O wREE )

K5

4/4




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2021/078455

A. CLASSIFICATION OF SUBJECT MATTER
GO6N 3/08(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, EPODOC, WPIL, CNKI, ISI: Bi#, #& R4, 4k, 722, W, BER, EEAE, B{E, 240 00, B, pruning,

neural, network, training, residual, test, sample, important, threshold, parameter, optimize, covolution, kernel

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y CN 112052951 A (BEIJING SMARTER EYE TECHNOLOGY CO., LTD.) 08 December 1-12
2020 (2020-12-08)
description, paragraphs [0044]-[0104] and figures 1-3

Y CN 111008640 A (PING AN TECHNOLOGY (SHENZHEN) CO., LTD.) 14 April 2020 1-12
(2020-04-14)
description, paragraphs [0066]-[0134] and figure 1

A CN 110689113 A (ZHEJIANG UNIVERSITY) 14 January 2020 (2020-01-14) 1-12
entire document

A CN 112149797 A (OPPO (CHONGQING) INTELLIGENT TECHNOLOGY CO., LTD.) 29 1-12
December 2020 (2020-12-29)
entire document

A CN 111291637 A (SHANGHAI INSTITUTE OF MICROSYSTEM AND INFORMATION 1-12
TECHNOLOGY, CHINESE ACADEMY OF SCIENCES) 16 June 2020 (2020-06-16)
entire document

A US 2019244103 A1 (ROYAL BANK OF CANADA) 08 August 2019 (2019-08-08) 1-12
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

05 November 2021 26 November 2021

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/CN2021/078455

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 112052951 A 08 December 2020 None
CN 111008640 A 14 April 2020 None
CN 110689113 A 14 January 2020 None
CN 112149797 A 29 December 2020 None
CN 111291637 A 16 June 2020 None
uUs 2019244103 Al 08 August 2019 CA 3033014 Al 07 August 2019

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




EFRERIRE [ P F I 5

PCT/CN2021/078455

A ESIRbaES
GOBN 3,/08(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

7E B s 22 i 2 8 FF FE TR B (BB EE R A2 B, FUE AR IR D )
CNPAT, EPODOC, WPI, CNKI, ISI: BY#%, #&@mx, 4, RE, MW, 48, EEE, HE, 248 ik, &%

#%, pruning, neural, network, training, residual, test, sample, important, threshold, parameter,
optimize, covolution, kernel

C. HETH
% AU SR, DER, FRIEMHKEE PRI

Y CN 112052951 A (AbEEFRIZRAEHEHR/AE) 20204F 125 8H (2020 - 12 - 08) 1-12
R [0044]-[0104 ] B M & 1-3

Y CN 111008640 A CEZRHEIGIRAT) 20204F 48 14H (2020 - 04 - 14) 1-12
1 BE 580066101341 B LA & 1

A CN 110689113 A (WivT k2% 20204F 1H 14H (2020 - 01 - 14) 1-12
E'a

A CN 112149797 A (OPPOEE R Gkl E IR AT]) 20204F 128 29H (2020 - 12 - 29) 1-12
E'a

A CN 111291637 A (FER % DM ASGSE BHAHRA) 20204 65 16H 1-12

(2020 - 06 - 16)

E'a

A US 2019244103 Al (ROYAL BANK OF CANADA) 20194F 8H 8H (2019 - 08 - 08) 1-12
E'a

[Nacssepprecms: b .

TR R

* 5 ASCHF R R AR,
“A” PAARRAIFISRIZER TIE R — BRI A RO
“g” EBEEF'%EIE‘J%iﬁ‘zﬁé\\%ﬁﬂ‘lﬁﬁaﬁﬁ%ﬁ%ﬂ

“L” ATREXTULSCAN S IR BE R SO, BOM T o — R S
E’J/W‘EElﬁﬁ%I%E’Jﬁ%‘lﬁﬁ%lﬁﬁmﬁﬁ%l)ﬂﬂﬁiﬁ (G IERES

i B )
WREOSKAT. FH. BRI A T8

AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“g”
“p»

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE
R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR

?ﬁ%ﬁ' R AR RSN

E[

“y” fF ARSI, B2 7 il 2 2R A e f

LG g 0 AR AR 508 i 2 LT, KRR K
Eﬂ/Tﬁﬁ@J e
“u” [FRBRERMEISTH

IRl B iz 2R S o e A ) H 341
20214 117 5H

V] oz B4 5 M 2 1 341
20214 11H 26H

TSA/CNF 4 R FITHE 25 sth bk

o L [ 28 S iR AR R (TSA/CN)
R LR X B ARSI 6 S 100088

fEH S (86-10)62019451

ZRE R
g

M iE 500 86-(10)-53961408

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




EFRERIRE I B B IR 5
RXTREEHRIER

PCT/CN2021/078455
AN AN
Ko s 51 A S RIS (E‘;E/E'E) I @E/Ea)
CN 112052951 A 20204 128 8H T
CN 111008640 A 20204F 48 14H T
CN 110689113 A 20204F 18 14H T
CN 112149797 A 20204F 128 29H T
CN 111291637 A 20204F 6 16H T
us 2019244103 Al 20194 8H 8H CA 3033014 Al 20194 8H 7H

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 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

