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(57) Abstract: A restricted Boltzmann machine (RBM)-driven interactive
personalized search method, comprising: 1. obtaining historical evaluation
data of a user u, comprising all items that have been evaluated by the user
u, scores and evaluation texts of the items, and performing vectorization on
the evaluation texts; 2. constituting items having scores greater than a preset
score threshold into a dominant item set Du, and constructing a sample set;
3. constructing an RBM-based user preference feature extraction model; 4.
constructing a user preference probability model, 5. generating N new items
and setting category tags; 6. selecting N items having the highest category tag
vector similarity with the N new items in the search space to constitute a set
Su of items to be recommended; 7. calculating adaptive values of the items
in Su; and 8. selecting the top N items having the maximum adaptive values
in Su as the search result. The method can effectively guide the personalized
search direction of a user and help the user search for the satisfactory solution
as soon as possible, thereby improving the comprehensive performance of a
personalized search algorithm.

[ L& 5]



WO 2021/189583 AT |00 T AP0 R

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
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
—  BIEE R R (FAF21506)) .

G HE: —METRRIURZE I BNOZ AN NIRRT E, B 1 KRB a5 2 3L
&, BEMA P uEVEN T A I AT E VR VRN SCA, RS PR SCARBEAT R AL 2. R
PROPR T PV VE 2y BUE I H H St #5300 H R A Du, JEMEFEARLE; 3. M@ T RBMI ™ i 2 Rk
TEHURLTY; 4. M P I BERA R, 50 RN IE IR E RS 6. AR RTEEPEREN
AN IR E 2R AR ) BAH U S S FINANIUE . MR AT ERE I H £ 5 Sus 7. TS Surth RS I E B E N
{H; 8. JEFF Surh i& N & K BURT TOPN AT H A B R 45 R %7k aeis A 245 S P 27 e
AT, AR I PR P ER, AR S M R A SRS TERE



WO 2021/189583 PCT/CN2020/086202

T ZRPUR % BRI B AMERRITHE

ARG,

3 7 0 115 NS RS R S e UL S Wt b G X e R
HREAR

i KRB miH AR RORIIAR R, (5 B 23U EIG, SRR
R RS T REM AN, M) w8 E SRR, thgn 7 A ik
ARG BIFRA PUR A o DMIEARRAEONIER I D 515 BT, Bets
513 P BEAT PR R, AT RETE BT A 2 P BRI G -5 P XA
REIN 2R, A7 AR5 B 3.

HPAERARTEERAEZ P ROINERS, BT 8EEE. P E
B RS RAE, RSP EEE WA SR R OB IR T, 7E Al
HIXEEfE B, Al AR A R R I E . 1T Al 2 A I S e it
Pe ANseBEE. ShaS TR 220, R, ACLFREDG 22 Ui A AL B A
IR 2R ] RS 52 SR o A T 3B E A v S8 R P e 0 A el A 3200
PRI, K NRE BN B S5 Gt UL A 45 &, 2 kR & 2 UK
SRR TEAL R R RN AT RO 4% .

FIE 5 0 201410202346 . X B [ F A 207 1 — B A 0 28 22 B AR IR
AL RN A AR AL T i, 55 P Rk S R B S, 125 E R R i
RO AR IR R A5 BORE S P RIS, AT S8 P24 P B S e
A B RATAFAE . FRIE 50 201910151051 .7 (9 B & FIAH 7 —FiAM LT
AT TV, AR R K SR AT T R, R REA LA RIS
ZIRAEZE R, AR BLEAR P AR . BT 508 201910431441 X ]
P LR AT T PR T A TR TS AR T VR S &R g, P AL
R T I Y BRI, AR BRSO ™ (0 6B, AN AP EAT A 3R
[FIREAA I ) A2 RIS IR A o
RUANE

KB B BT BOR PAFAE R L, AR AH T — R T S2 R BUR %
SIS S EARAMER R TTVE, SINARENS 51 3 8 A #EAT ML R



WO 2021/189583 PCT/CN2020/086202

BRTT%: RRUIRAATF AT %

HET IR 3R %% B NSN3 ERAE R 1%, 4

(1) ZREUR P w (5 VRS0, BTk S VP Sl A8 L P o DT
PG E « SRS E VP AT SCAS, IR PN SCARBEAT [0 84k

(2) FAPS KT AT 4 B 50 B 2L AR 550 B4 D, , HiRe AR
Sew = (%, CLTOY, Hfix,eD,, CONTEx, MBS, K AL
Bfn, s TONF S w BB X, RN SCR R BRR, KIERn, i=12,|D,|,
D, 225 D, i H 5 E

(3) MIEEHET RBM (¥IH RIS AESR IR, ik P P (R S A i SR B
TR 54 50 B 424 D, AREUT ™ 1K L4

(4) FIEEFI PRI RERAEA, Bk FL P IR AT RE SR T2 AP A
S5 R AT

(5) VEERBEA/N N, R R N B0 E B4 5 H
IS

(6) 7EABR AT BN S I 5 N ANB 0 B 2K 5IhA5 150 8 OO AL Bt v
NATE, HREHEESEEGS"

(7) VARSI ARG S RN K58 B

(7.1 Al w6t s* s B AR AT S R, -

s max (E,) - E, (x|u*)

- max (E,) - min(E,) P XeS

Hoeh, B, (x|a') 95 5P o AL KT BB F o SE50E X §3E4h
fe RS max(E, ) A1 min(E, ) 40 BRI E 44 St 15T B E th 4R

RE 5 B8 BT B R /ML
(7.2) THHE S PEEDIE A& NAE -

f.(x)=c(R,)
Horh o(x) =1/ (1+exp(—x) ) &5 — 1k %L



WO 2021/189583 PCT/CN2020/086202

(8) HuFES" thid MAE e KHIHT TOL, DI EAE NS R4S

A SR REA AT BRI RIE AR P AR AT £
TR, AP S SCRWRRE . SCRTFIRSHE B, M8 S H A i 4
AER A R AR AEAR B A, T AR A, Ry 8 P I e A A, it g Y
AL, A AL A R AFRET I E , PR s B DL EC ) - m A i T E R TR R
GER . IR RN T A D 22 Y S AL SR 2R BE A B P AR R ] A
REWAT 2051 5 P BEAT MR R TT 1], JORFE I B R B R,
AR e AR R A SR A TERE .
B 11 58 B

1 AR A RIS BN R AR B

2 NFET R IRBURZE S AL R AR R S5 1
FAR S5 2

NS A I AT BAASE Ty 3, B D A

W LR, AR AT — MR T2 IRPUR 22 201 (Restricted Boltzmann
Machine, RBMD HzN¥A HARAMEA R I, A

AR SREUN T w 7 Sy B, BT B e P R AR T v EYROY
AT E « EEANTUE PR AP SCA,  JRR RN SCARBEAT 13 B4k s

A SEFER] PR PP SCAR AT W &R By B LR R bR SRS
fE A, HIEH CEL: Le Q, Mikolov T. Distributed representations of sentences
and documents[C]//International conference on machine learning. 2014: 1188-1196 #
() doc2vec SCA [n) EALFRRIEAL, g H P IV SO BEAT 1) &AL

BB 2 KR KT BAE RS ARSI A RS D, ;

R EREARIE Spp, = (., CLLTY, Hiix, €D, , CUOATUE x, BISEHIAREE 1A
2, KEARNEHn, , Chixze, A HRE: o, =1 LRUHX, Bf
9T REIRE, J=L2n HREERE, KK AR Z A LHF
fy, —AIUE A AR AR 2 A 2K0hR25 0 1. toan, X TS x, MniEN
TFEHIE OL, — AT ReA 2D KNREE, W GGKJE IEA%), A] ARG A 904%
W0 PSR UAIREE, BRI 1 W TReAE R, Mg



WO 2021/189583 PCT/CN2020/086202

NS ITEOL, — DA RSt ] 68 2D 2RAIbR2E, W (= SC) ATLL
I AT AR . B S JUAN SRR 2E, R, W RLSAIbRZE T 1.
T AR u XA x; PH SCR R RN, KA 1=12,--,

DM

, D]

For D, T E K

B3, MEAET RBM M P RUF S AEREBIA, I 2 fim, i R
BEE PR AU AR S A I v, « BT v, . BAUE b ARl L
B on AR ETE, AT AR B AR m A LT,
AL TEASRRG PRARIRZA m AN, AT SR B
IRIFRAER B 2 50 6 = {wha',whal,b), M, W' wW A BIRRE—
A AL o A DL B 5 A 2 o B 8 T UL o AL B e R o e B
ZIMIGEBRE; 2y 2’ S HCAE— TR f R e 58 ] L AT
TEHRE s b AU T LR E s FAGRR TP Ba T AN m g2, i1
0.8-1.2 %, A, WEm=[11%n], []Hi FREEH,

4 RE AR S TR AN A ) AT S N R P R G AR A F 5 — )
JERIEE AT ULE, SR LU U 2 =1 Skt A SR EAT YU 45, DAL 5500,
1B VIR IE 00 FE P R A BRI , e o B o e R AS A T 24 BT o (1

UFHFAIE
AR 4 FET NGRS R PR AR B AL, A4 2 ) A 4 M2 A L

])u(x):|:p(cl :l):p(cz :1),"',p(0n1 :l):|;
Horpp(c, = 1) R M2 w RIF I B BT 55 J 25052500 B MR, 501

H:
(A1) (L P R 8 J AR B R 2




WO 2021/189583 PCT/CN2020/086202

Hrfr 6, (¢ ) T E x, W55 J AN HBbRE ¢, =1 ILbR 6, 6, (¢, ) IBiE x,
KI5 J AN ITIRRSE ¢ = O BIABE AT, 6 9 Sy P REAS BRSP4 3005 4341

M gmEa(CH) “ _
5(c:)= 2 e SV
7
>

= Es(ClD) “ _
5(c;) = 2 e > ¢y =0
7
>

o=(Ze (),
5.(¢,)=(5,(¢;)+6,(¢;) 2,

Horbo! Rl CsE J Mg, E,(CrL0) A8 AR 6 B 2 Sl bR 25

2

1 C 7R I AN TR R, SR

( ) Zaj i In (1 + e(bl+zjllelc’u”)]

i, B 2 AR, W =2, 4 3 MK, =123, KR
HES A C =01, C,=010) . C,=(01);

W5 p (e =D)BF, FEWHS ()RS (¢r), w56 (e )f, REEc =1
IREAR, BIEE—AN, BoAMEER, 6(q)=0: #5106, (¢ )i, R¥mc =0k
&, WEZARER, 6(q)=6(q)=0.

(4.2) SRR A T FARET0 B 14X M AT AL

BHIH P, (x) B A o B PRI, p(c, = 1) (MR, T

TRITEA T J B IE
W 5. WEMBERDN, XS AifGTH 5% (Estimation of Distribution



WO 2021/189583 PCT/CN2020/086202

Algorithms, EDADA R N ANF i B, i B (28 0hn25m & C™ (n=1,2,--- N )
s B AT -

(5.1) &n=1;

(5.2) AR [01] 2 MMFEHEL z s iz < ple,=1), NI ASHHE K%
BIbREE T B CL I S AN TEEN 1, BN 0

(53) &nfii—, EEPER (52), HEn>N;

FEPIH L, SRR NASEE R E T R R, Bk i
R E

R 6, TEMR R 515 N ASH E K50 b5 1 B C ML ft
fIN AR, F A T B4 s ARSTHEHI T, TP I B 4 A (oL
FOvE S, BRI 82 1) RO BRER BB M/, AR A

SRR, N ASHRE E A A T, T IO S 1 i

BT, AT E RS S RN & R

(7.1 ffvHH 7wt st s B AL RATES R,, -

5 max (E,)-E, (x|u*)

" max(E,)-min(E,)

Hoeh, B, (x|u') 95 5P o AL KT BB F o SE0E X §5Eh

AR, T ERA:
E,(x]u’)= —i alc, - ia;f f — i In [1 + e(blijl1W}1€”+Z:2‘Wk2”k)j

Horhc, g x KRR R S A TEEs (ORI 0 XX I SO AL
58 b A TEEE s @) PR AR SR B8 e 55— ) UL P ) LB TE R L !
BATEE; @ PRI AR o AT U e AT B TE KR E 2 I
BRATEE; b PRI R BURE b B g TP R ST IR E b I 1 AT
W B AT IR AN AT N T SRR 5 1 AR M T R A
e, S ] UL A kAN BT S AR T R 1 AR ST ) KT AR S

6



WO 2021/189583 PCT/CN2020/086202

WE, (x| ) SR ATLAE M, 5 x 8BRS0 K5 F P ) SL Ry
SCAATS, FILA IR SRR R AL ST, R o R
PRI 0 ) (KR Sim (u,0') i EER

S (Re~E)(Re-R)

Sim (u,u")= X

T (R X (R R)

\! \!
x'el, x'el,

S L, FOR AL R ST IR S A R S0 8 L, 5T
XGPS, Ry SO x9S RS9 s CL e ST 50 L 0T
B5re R of 4 E o TR E I FHV 4

max (E,) Al min (E,) 55 B0 S22 B8 2 s 10 BFAT 250 F A 6 i o
MR

(72) s AL A RIE R

97 FEA R ISR AT, RS B B LA o
IKAMEACVERT, LS P HTAR PR J (BEGVRO LT S5 3809,

(7.2 V) 44T P ot 5 PP HTAE RS I06T K A H P
GRS, TS, A S S X AUE T4

social (x)="" Sim(u,u')x R,

=,
Hooh Ry g S, oK o F S oI L X GRVEAY s B0 ST P X B X B LR
%%, MR, =0;
(7.2.2) S"HINHE X FIERAEN:
7, (x) =0 (e x R, +(1- ) x social (x))
oo o S P 2 SRR T A AT P43 TR 1 3R, IR A5 i
WP, e B 1 EIAT. o(x) =1/ (1+exp(—x)) BT LS

SR8, S PIERAHACKRIET TOP, DI HAE R R 4



WO 2021/189583 PCT/CN2020/086202

FH T P X 1 2 A RN S A AR I, A2 A A PRI 2T RE IR
WP B ARF T A A TS AT MRS B A% TR, MR AT
RBM [ H] ™ e A5 HE SR AR Py S B AR P B IR AR Bk o [RI, P %
T H A A A B 0 BRI | AN e, R R P BT AR
BRITRE PR B (5 B ERINSERER 0T, H ™ 75 SRAN R i 1241
A R AR AR . R, N T IRAGHEA H Al A2 A RS R ik, Bl
P 2 B AR 2 RE R HERE AN P AT sl A8 A2, AR = A0 A Bl K vP i 2
8, BRI G T 2 W0 AR I 28 T 32 IR B 25 R AL P R RS fE SR AR
M, SRS ERHREU A S R AFARE, RIS, SRR R AR, I ER R 2
R B IR AT, AT 205 3 A8 TR 2 I RE A B BE 7 1, LRI A 56 ke
MR



PCT/CN2020/086202

WO 2021/189583
BRI E RS
1 T2 IR 2 DL I TR AL Rk, SR T, 4

(1) FRECH ™ w (R 57 VP BcdiE, ik B S B 4 A v 9P
FIATER « WEENIUE VES PP SCAS, TR VP SCRBEAT R E AL
(2) B KT 2 BE I B A A B8R EG D, , M A 4

S = 1x,,C Ty, Hrfix,eD,, CORWH X, FKRFFZEE, KRG
A TR u T E X, P SR A B E R, K i=12,-|D,],

|D.| R D, I B AL
(3) FdT RBM A RAFRF AR IR, Firid FH P i i Ak SR R

MR H IR R4 D, SR ) m iRk ;
(4) s - i Mt A 2, i F ) i e M A 20 P T s AP o B

FNIR A BRI
(5) BOEREERANN , R DAGAG TRV RN AN A I B BT E

RIS IREE 5
(6) FEALR 2 W B il N N8 I A A bR2E [ & C™ AMBLEE & i )

NATHE, MSARET LSS
(7) TMEASHEED B £ s AT E H3E B
(7.1) AT u st s shg N5 B AN AR IR S R

- maX(Eg)—Eg(x|u*)
= N s XESM
max (Eg) —min (Eg)

e, E,(x ') g5 45 P o ABAEEC T BB 0”355 B X (K

ARl A max(F,) Rimin(E,) 5 5B B 4 s (10 HT7A T B 3RS

RE 5 B8 BT B R /ML
(7.2) THHE S PEEDIE A& NAE -

f.(x)=0a(R,)
Horh o (x) =1/ (1+exp(—x) ) &5 — 1k Ba %L
(8) Yk S o IE AL K I BT TOP, AT B 9 21 45

9



WO 2021/189583 PCT/CN2020/086202

2. HUERURIZER 1 PR BRI, AR T, b
(IR AU AR — T L2 B LR BRUZ: RS — A2 n,
ANAT LB TE, 45N FT LB TT o (AR 5 AT IR m AT BT, AT
IR FHARIUE m AT, AR TSR BT S R
TERIUE S HCh 0 ={w',a',w’a',b), Heh, W' w2 A BFRE AT
e ) LB 5 AR 2 e A B0 55 T AL o T AL 7 5 B o B T [
VEBRE; a's 2 A BINE—ATLZ AT LT, 58 AL B L T R
B b R D T R B

A4 FE A TR RE AR I C) AT N 4R A G SR T ) 35— 7T
FERIS AT UL, SR LR 2% S SE R BB AT I 25, R LB 280
TR BV Z0F 10 P R T SRR 2L

3. MURBURIER 2 PRI BRI R, MR T, i
i SRRy

P,(x)= p(e,=1).p(¢, =1),-p(e, =1)|:
Horb p(e, = 1) FR A u Rl 51 B B A 55 J Hbr2e 0 B .

4 WARRCRIEESR 3 Bk A ERAMEAS R 7%, HAREET, p(e, =1) M

T EDBA:
4.0 PRI EAE S T 5PR2 00 B B 40060 M2
In,]
25( )+¢
ple,=1)=p—"

2.0(e)+ 2a(e) 2
Hrh 6, (e ) AHTE X, W55 J AK0IbRZE ¢, =1L brs A, 6,(c;) BiE x,
I8 J A ERIb2E ¢, = O BABRAMT 6 A S o1 REAR I 355301 B 43041

M pmEa(CH) “ _
5(c:)= 2 e SV
' 2
>

10



WO 2021/189583 PCT/CN2020/086202

Mmoo _E (CMI) u
- 21:16 ’ > cf,j =0
0, (cj ) =
0,

p=(Z0 ()0l a(e)=a(e)+a ()

ot NS C G JATER, E, (CLT) Mg AMREAR s B 1255 b

DM

5 & C A I MR T EE, HitHE0Oy:

)=, - 12 52
j=1

FARSY)

(4.2) MR REFEATS J 25hR2E 10 A B2 R BEAT 0 — 4L

185 P, (x) B A H /2w (R P AR e Y

5. WHEAURIER 2 FRAI R ERA B2, ST, P o 3
5 H X [P B B B E, (x o) it 5230 A

E, (x u")= —i ac, — ﬁ:a,f f, — iln [1 + e(bﬁzile’c’ +zzzlwk2ﬂk)j

Horh o, R x KRR BN J AT 4 R 0" XX I SO AL
3 b ATTE s @) PR PR E SR8 e 55— ] DL P ) LB TE R L ' 1
BIATEE; @ PRI AR B o AT U e AT B TE KR E 2 1
BRATEE; b PRI BB b B g TP R BT IR E b I 1 AT
o Wl R TR T AT LR T AU T AN T [ TR R
e B AT LR A kT R S R o S A B e T R R

6. MRIEAUFIZR 1 b ERAALIE R, FAHEAET, ks o

(5) FHI A KRR EE C™ Wi B S BRWT

(5.1) /Q"\I/l:l;

11



WO 2021/189583 PCT/CN2020/086202

(5.2) A[01] Z MLz W z<p(e,=1), W& ASHTE K%
BARZE B O 5 AT RN 1, B o

(53) &njn—, EELE (52), HEn>N,

7. RUERCRIZESR | Rk s ERAMEIIG R 7%, HEE T, Bk g

(7.2) TEADIA KGNS AR AT, BRS8N
(7.2, 1 AEFTAT FH P T ade #855 P o ARALLE foe s RO R K AN LS R P

VAR R B S,y THEE S, X ST AT H x AL T AP

soczal Z Slm u u

sy

Horb R RS, IR a0 S I E X (VTS A P o’ XTI X ATV
715 W R, =0;

(7.2.2) S"HIHE X [5ERAE

7,(x) =0 (ax R, +(1-a)xsocial (x))

Hor o s FR VR BEAL AT RPN T AT PP 43 DTk FE 1) 3R 4L

8 AREAURIER 2 ik s ERAMENAR R IVE, HAHEE T, Brikkas
R RE s TT AN m S n, 1) 0.8-1.2 f.

9. MREECRIER 1 R ERAMERAERIVE, HAHEET, N T5H
Pru FEAESERERES T B o, w’ =, v K BIRIBLEE Sim (u,u”) .

S (Re-R)(Ro~F,)

Sim (u,u")= Xl

Jz (Ru-R)x Y (Ro-R.)

\! \!
x'el, x'el,

Hrpt L R 0 Rl BT A B et s R AP ) 1, I X
(VP Ry SO a0k X! KDP43 s R, WP w3 CAPAN AT 30 B (K°F 283745
R, A F P o 3 TR BT 30 B (6 T3 974%

12



WO 2021/189583

BRI 7 1 S A Hodie

l

BT HES, WHRII%E

i

KI5 391 2 5T RBMI FE P i i
I AR A

I

7 S P (i A A AR R

l

BEALRAE LAY,
AL P S R

l

e A 2 2 8] P S MR UL BC )
AT BRI H &5

l

T FRE P AH = O TOP-NN I H
TERN R R

11

PCT/CN2020/086202




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2020/086202

A.

CLASSIFICATION OF SUBJECT MATTER
GOG6F 16/9535(2019.01)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)

GO6F

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, WPIL, EPODOC, CNKI, [EEE, GOOGLE: 7R3

IREEEH, R, A, A,

ST ETE, FLLUE, Restricted

Boltzmann Machine, RBM, probability, model, energy, Estimation of Distribution Algorithms, EDA, similarity

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A
for Complex Problems”

pp- 3-6

Lin Bao et al. "Restricted Boltzmann Machine-Assisted Estimation of Distribution Algorithm

((Complexity) , Vol. no. 2018, 01 November 2018 (2018-11-01),

1-9

entire document

CN 106777359 A (ANHUI AGRICULTURAL UNIVERSITY) 31 May 2017 (2017-05-31)

23 August 2019 (2019-08-23)
entire document

CN 110162706 A (NANJING UNIVERSITY OF POSTS AND TELECOMMUNICATIONS)

1-9

entire document

US 2016188726 A1 (TCL RESEARCH AMERICA INC.) 30 June 2016 (2016-06-30)

1-9

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

> document published prior to the international filing date but later than
the priority date claimed

wr

D&

wyr

g

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

02 December 2020

Date of mailing of the international search report

21 December 2020

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

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

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2020/086202
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 106777359 A 31 May 2017 None
CN 110162706 A 23 August 2019 None
Us 2016188726 Al 30 June 2016 CN 105677780 A 15 June 2016

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



E R ERS [ i
PCT/CN2020/086202

A ESIRbaES
GOBF 16/9535 (2019. 01) i

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

B. R
R R AR IR PR BESCIR (BRI r R R0 2R 5)
GO6F

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, WPI, EPODOC, CNKI, IEEE, GOOGLE: ZFRIF/RZZSH, MEZ, A &, miETHEIE AABUE, Re-
stricted Boltzmann Machine, RBM, probability, model, energy, Estimation of Distribution Algorithms,
EDA, similarity

C. PRI
ETy SRS, VBN, 5SS A2 AR sk
A Lin Bao %. “Restricted Boltzmann Machine-Assisted Estimation of Distribu- 1-9
tion Algorithm for Complex Problems”
{Complexity) , £52018%, 2018%F 114 1H (2018 - 11 - 01),
3670
A CN 106777359 A (ZHURIKS) 20174 57 31H (2017 - 05 - 31) 1-9
A5
A CN 110162706 A (FgRLHIE A=) 20194F 8H 23H (2019 - 08 - 23) 1-9
A5
A US 2016188726 Al (TCL RESFARCH AMERICA INC.) 20164 6H 30H (2016 - 06 - 30) 1-9
A5
[Nacssepprecms: b . TR R
% ] H SO R AR e FEEIEEBILAALE 25 A, 5 AR AR, (H TEAR
“A7 PCHAEE RIS IR T BT HAR — BORA B SOk G e e
“g” EB/%Eﬁi%ElE‘J%?EEZ‘ZEM‘EE‘JE?@EE%EZ%%U X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Al X
x B v uwaemscﬁ:, s 5 5 — BT B BRSSO 3
E}%@g‘g)ﬁﬁﬁ%l%E’Jﬁ%‘lﬂtﬁ%%ﬁéﬂﬁﬁ%l%ﬁ’]ﬂ# ik W SRR BRESRALb AR
“07 WROSATF. . BB R A TR - E{?Iﬁﬁ@”l{ﬂ
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A | BrrAdr 2 40 25 1R 2 H 29
20204F 127 2H 20204F 128 21H
TSA/CNF 42 5 Rl 25 H SRE R
b [E [ ZR &0 B (ISA/CN) %?ﬁ
o L ST R B MR LR ER6 S 100088 H
£E5S (86-10)62019451 15518 86-(10)-53961420

PCT/ISA/210 & (5B527) (2015451 A)




R s 18 5
XTREERNESR PCT/CN2020/086202
W B 3 PR S SO el 7 e el
CN 106777359 A 20174 58 31H T
CN 110162706 A 20194F 8H 23H T
us 2016188726 Al 20164 6 30H CN 105677780 A 20164F 68 15H

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 - claims
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

