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$302 Acquiring user data to be performed crowd portrait classification
thereon, each piece of user data comprising a plurality of user
attributes corresponding to the user

Taking each user attribute as a factor of Chow-liu algerithm, and
using the Chow-liu algorithm to select a factor among all factors
to establish association until all factors are associated to obtain

a Bayesian network model

Inputting all user data into the Bayesian network model for training
to abtain the crowd portrait classification model
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(57) Abstract: The present invention relates to a method, device and computer equipment for establishing a crowd portrait classification
model and a storage medium. The method comprises:; acquiring user data to be performed crowd portrait classification thereon, each
piece of user data comprising a plurality of user attributes corresponding to the user; taking each user attribute as a factor of Chow-liu
algorithm, and using the Chow-liu algorithm to select a factor among all factors to establish association until all factors are associated to
obtain a Bayesian network model, and inputting all user data into the Bayesian network model for training to obtain the crowd portrait
classification model. The crowd portrait classification model according to the described method has a better explanatory feature, and
can well reflect the correlation between respective user attributes of the user data.
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F ¥ S302- ¥ S306 89 K AAL LM, A AFER L, AFBNARERY XERZ G, BpTH Az A
B RAE R R RAF SRS R B4R, AR NG A PR, RBERZ R PR IER AT P K S502-
P S506 BRI MAB SRS AR ZARSES ARAGR B S LER, TR, AP
AR IHBEAAFRSR S B E R THBRAMNZR A, F—ANAEADAR TR THEHMAZRTHIR
FRMAEA, 8% T & IR FRRAL A B O] UM % B LA ARG LR, PRI, R T A AIRTMAR A 6940
PP Az LB IRE B,

B 6T T —AFHRP T ABDMEY; EERGE T RGFILALR, OIEAT I HR: F 3% S602, 3£
BAFHATAB @R R R P8I, AbH—FRAPRFEOHEZRA PRGOS AR P EE: 5% S604, =t
Bk By P AR SEAT SR TAL B Bk S606, WA P B AR A Chow-Liu 269 —AA-F, AR Ak
Chow-Liu H A A A AT ¥ A FRFHITAK, EEXFAMAGR T, F2 0 -HiFR&GEA S 5% S608,
FRTiE B P AR N B PTE N et T R AR R b S AT D25, BT RAF @Ry AR, Ld, &% S602
89 5 ALITAZ B o Bk S302 69 5% AR £, BERMARFERE, 5T KT, 7&K S604 ¥ a9 5L
s RBFRABAFELLE; TRLIBFROLIE: MER P 28838, RAHE. TLHK
PFABERKIE: FTAMRAENA OIS : FR—AR PR ZARBRITES . EAKAEP T, FIEF
HAT H 9% S602 & JRHE KA B P HABA A PR, LREHBE RS F—H. TL. BREFFA,
AT RIEGEIRFEL G AL, AR, AFRAFHORS ERAVFESRERE, ATR VS LER
SR AR F R, A ob BT RAE RGP AR T U, BRI R R G IR A B P AR P A9 R B
BAE. RABRE. TARIBARREIE, o, ABBROET TSR EELREAEGRA, Pldo—A
RPTRAERNZNEE, ERGSEMASZARST, AR —AP8 N KSas, PRER—ARF
SR A SEARBHITES, BRBIH—WTE, AREFRRAFGOABRSR., EHITETE S04 25,
F K S606 F I 2L S604 F AL ILE 6 R P RAE OIS HEANR P A AR A Chow-Liu H ke — A H
T, A& 55 S304 £, B, # K S606 7 K& F K S604 F a4 AL TG 69 B P AIE, N BT
¥ B S606 J& AT 133169 N ot M AR B P AT D2k, A4 B P 3k S306 £,

e B 7 BT, EAREP Y, RET ARG, AEANNBIEE, BAFaRr £AEAGE
ZEETAERT LR T IARE 110 P, TRAEEREFERET 702, BF XKLL 704, ARKE
PR T 706, HIBHERET 702, RTFRBSHTAHSEY> LGN P EIE, EPE—F AP HBLHE
BRAPMEGEARP B, BT XKEL 704, ATHEANRA P EEAEHR Chow-Liu F k69 —AHF, A

FFTiE Chow-Liu Fk AT A BT v 2 FR-FTHT XK, AEXRAAYHAT, F2 NrhlrMass; &
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FENHE A T06, ATHRATER P RIER AN AT N et RAZR P AT D25, FE TR AR SR S 42
A, el 8T, AB@ES, AEANE T EELTULEMLEE LT 802, MA LT 802, AT
ER P HIFRATRIFERL L, B 9T, A—AKAEPT, BRF/ALEOLE: I FRABIRALL
Ay, WAL 802 (a5 FIEIH AL B02A Fe AR AL AL FLAE He 802B. 4B A AL B 802A, A T M
R P HRAEF T REAE, PRI, TEREARS R, ARELAERE R 802B, ATHRA 4R
P36 S ARAERAT L A—AFRPT, BFXKEL 704 BAKATHITAT IR S TH—AR
F, RFPAXN—EFAALPRGAT T AFELKLESR)WATFEIZR TOXERT, LEMAR
FHRATGFEAX =R KLPX) [ 700) = =S 10, Pa WD HW))H KX, X )

g, AP || TUD) 27 BF 5 A ALBHRT P HE—BFHKLES, PY)&FifT
ABZAHA BT AERL, T ATHITABRZERARTO»ARRL;, XikTHiIABRT, HE
T, Pa (XD AT XL HE: TATERESE, REBINXHHFR4, EAIXZA:

pla, b)

X, X)) = Pla, b) 1
W 1) = 2, 2, Pla D) leg 05005

b, pla) rstha hnesms, plb) RrstA b hnss®, pla, b) R FEAE b B MG ATIR
THALD HAE, X fe X, REFELSARF BETERNR P B, fliahhTREAEX 44
—HAE, FALD N BT R P B X, 69— S8, E—AFHW T, SR P HET ORRERIBEARARE
AR, SR R A 706 BAR R TR R B H 3 ks B B et R 4 BE A 69 B P AR B AT 26
F—ANFABE, SR PRI A5 ARS RIE AR AFRE BB, BB %% R 706 BAKA T HIT AT H
Bo AR BRI e R L AR DA A AR AR AT AR A TR s AR BT Lo I I 46 BE AL A AR A AL AR AT D 45
FEREIIT LEBRATE, BRI ST, B 10 5, ABRSEYEBR G E ET TG
o REA 1002, 5 £ F 741002, AT AZKBHMANG R P RIENE, AR PR AT @R 5 L8R 3T P
WA PRI ABSR YL, BSOS EER, E—ARRPF, RE T —Ai LA, ARkt
HMEAECRHIED R TRAMAR . REBAFMENRIEDRETREEANR L TAFELELE L
EAT I EALT 484, BRI BPIT LT EAT A RAAT F % FRAERITARSBES L
BRI, AFE—FRPFRBORIRPNRGSARF B, 5N P ERE%EH Chow-Lin 5
49—/ F, AR Chow-Lin Lk M A RF P ABRFRITAK, LEARFAGEAT, F2 At
Hr P 4R KRR B P BB N B AR U et T R AR A b AT D %, R BT A B SRy AR, f£—

ANFAPIF, KB VAT H AT 3848 AL HAT AT F 3 SRk A o7 S e f7 B AL, £ — 5%



10

15

20

25

WO 2020/098308 PCT/CN2019/097892
11

HAA P, BT AR TSR LA SR SR A BT R L AT ;P K A SR 3 BT ST 69 R TR L P B AT 3R

WAL F RIS MR A P AT 092 S AR, R PRI, T ABBARBRAE: R AR P E

BB ARAB BT A . E—AFHRYIF, PR LB FTIIT 64 R L Chow-Liu 5 i 2 57 A B F o ik 4%

BFafr 4%, BELARAAGRTFHEOR: FTFTE-ARTF, R|AX—AFFARRGE T+ ik
BEAKLESR DGR TN ZATFOXKATF, LEMARFHRLR: HRAX—H:
KLPCO [ 1) = =3 10, Pa (XOWY. HW ) (X, X, .., X )

b, AP || TUN) £ 7% AF 5MAALEFGNATPE—AFOKLEH, PUX)RFiIT

REZAHA BF e Amn, T AFRITABRZEHAARFHIFERL: XNAFHIARTF, HE
T, Pa (XD AT XL HE: TATERESE, REBINXHHFR4, EAIXZA:

pla, b)

X, X)) = Pla, b) 1
U 1) = 2, 2, Pl b loe 2 ovs

£, pla) R Fstia daemE, plb) kw88 b haemE, pla, b) & F48AE b h ALY ATR
THALD HAE, X fe X, REFLSARF BETERNR P B, fliaHhhTR7ZEEX 44
—HAE, AL A BT AP B X, 9 —FE, E—AFHPF, FTK A 7 BT QIR S AR AT
BHAE, PR A IR PTG R P BB N B BT T T R R A P AT DI 60 LA R

BB 3 g7 ks A N B et AR A b g B P ROIB AT D SR e — /AN, AT IR AL R AT IAT A R

=

F R 5 kst OB et TR AR AL 69 B P RIREEAT DI 2R A SR GG AR PR I e ol R kAR A
S RARE A FATARE TN s AR BTE N eH T R AR AR B R AR AT D % L LB AT LR BEA S K,
B EDHEADMS ., A —ANFRPT, REBPITITENT B ST LEHTAT I B AP ML
AP RIE, FIRAATEARF SRS £ FTAER FRI[BIITAZFER S L, FREOS LR,
F—AFHBF, RET A EHA T AT RBLSGESH KRBT RSN, % HT RS
H—ARE MR BRITI, EF—ARSARLBEIITAT 5 RRSFITAZSGES £ 69 R P 58,
A HE—FRAPFRECEZRA BN EANR P EE; HFEANRF A&EEHA Chow-Liu Hi&e)—AHF,
AR AT Chow-Lin LA A A RFFRAFRTHTXK, AEXKAAVYRT, TN TR R;
TRk ) P AR N B PR N et BT R AE AR P AT DI 45, F R A @RS AR, AP T,
BE BB PAT I H AT R A5 A I HAT AT F 8 AR Bl P RAB AT RIBTAL L, B — AR 5PIF, Pk
FAE AT Q45 ABH S A RARBACAE I P K AL B BT IRAT 69 3 PR R 7 AR AT S B UL 4G F 3R

B45: MR R P RIET 0 EBRAIE, R PRI, TR ARE R FR AR P e S AR
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T8 A B—AF0uM P, Arf LB AT a9 #) A A £ Chow-Liu J k2 AT A B T £ 35 B -F 217 X 3%,
HEABHAGEFT OGS RO FTFHE-ARF, RBEANX— LA ALRGET P FE L KLES
RAOGHAFEAZRTHXRERT, AEMARTHRER,; FERAX—H:
KLPCY) || TCN) = =Y T, Pa DY HADH XX, X )
gk, KPP || TUN) 27 BAF 5mAARFGRT P E—B T KLES, POY)RR#iT
ARZAHABFOHHER, TN) R FHITABRZEHARTO»FERL;, X AFHIART, Hk

T, Pa (X)) AT XL T8 TAFREREL, RBENXZHHF20, rEArXh:

(a, b)
X, X)) = Pla, b) log 2227
o 1) = 2, 2, Pl D los =00

A, pla) &Fsiha b nesies, plb) AFRAEb e mE, pla, b) A FRMED HMGFRT
HALD A BEE, X A X, REFMKSAR P AT EFAR 7 B, #fhahhTRr kX oE—
BAh, BRUEDLAB/TRF BN, 9E—BME. £—AFRYIT, AR FHEF OHRELBEARKFE
HAE, PR FLE FTPAT AR B P R IEM N B PR Mot BT R A2 R P AT D50 F R 46 RAF L
B3 AT NE N et AT R AR A P AR P AR T S, E—ARER T, TR ERFTPATHRA
F BB 5] RN R N et R AR A 69 ) P AR ST DN 2500 5 SR 6L 45 A R BTIE N e T R AR A A
AR BRI HRATARETRN ;AR BT N et A7 W SAR R S ARE S AR AT I % &5 LB PAT LR BAF %,
B EDHEADMS ., A —ANFRPT, REBPITITENT B ST LEHTAT I B AP ML
R PRI, FIRPTEABR SR )RR LR FRBRITAFEE > £, RETEGSEER. AR
BB R ARA R T AR I LR K] AT A AR AAE, AT LB FAE S RIS
BRERZAR, HiTHEWART 64T — i AT RGN, ZARAFLEIITE, TOHEe RS T &
BRI FRAR, b, RGBSR T H B, LR, RiGiielesk (Read-Only Memory, ROM)
S9ED KRB AR, RMAE IR (Random Access Memory, RAM) %, Ak A7k 52 5649] 49 8- K
AT AFATHEZ G B A, AMERAEEF, A L F 0 F 69 SN RBFIEATA 7T 49 0 S AR /7 4638
AR, REXLBRBEGEERGEETE, AL LEAAZRLPBITRGTETR., AL RAEPERLA
TAREIFGIUAERT X, EFHEBEANEARIfm, A TRERLRERAS REFHEACEGRS . &
LA a A, ST RABRGLBRRAR KK, ERBBRPIFMELGATRT, LT ld FFEFfm

d#, KRG T AV HGRPEE, BHb, A9iF&A 09058 B8 AR HARA 2 KA R,
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RFNZ KA

1, —fPABEGE > ERA SRR, ARELET, 08

KB AT AR B RS K69 R P 848, RPH—5RPF RIBOIEHA Pt g e 5 A M P B

FHA R P B AR Chow-Liu £ %65 —ANRA-F, #) M P& Chow-Liu H & AP A BT+ £ 58T
TR, AEARAAGET, 55 0@ 4R,

W BT R P A OB BT N ot T R 45 BE A b AT 45, A3 BT IR A B B KA AL,

2. MIBERANEK | Frikes ik, AMIEET, ERBRAEITAFORS LGP RO T ERZE,
BTk 5 kAT L6 STRTIE R P SRS AT SR AL IE,

3. ARIEAA)EK 2 ks ik, ERITAT, FTARETAEONE: RIEFRABAREL L,

Pk #AEF RO 3E: Bk R P &AE T 69 2 BB, R A KB, T L RIEARERKIE;

FrR AR R AL I 646 H R —AN R Pt B 69 5 A BB AT A

4, HIBRAN B R | Ak ay Tk, RAIEET, FrEA R AL Chow-Lin fL &AM H AT Pk 3R T
HATRRE, AEARFAGRET, 0

S FHE—ARTF, BPIX—ERAAALRGA TP EES L KL BESERDGEATHERZATF£
BRF, LEHARTFHRLER;

A X—H: KL(PU) || TCD) = =S T, Pa ADWY HX DA KX, .., X )

Hd, KL(PX) || TN)) 2 FZ BT 5 AALBORAT P E—RFHKLES, PUN)ERFHT
EBEZAA AT FER, T AFRFEABRZEHRFRFHOIFHRRL; XATHIART, HEA
T, Pa (XD AT XL HE: TATERESE, REBINXHHFR4, EAIXZA:

pla, b)

X, X)) = Pla, b) log ————
U 1) = 2, 2, Pl b loe 2 ovs

£, pla) R Fstia daemE, plb) kw88 b haemE, pla, b) & F48AE b h ALY ATR
THALD HAE, X fe X, REFELSARF BETERNR P B, fliahhTREAEX 44
—HAE, $AED N BT R B X, 694 —HAh,

5. ARBRAIEK | FkeG F ik, LRMEET, Fk M P 3ET 01655 HIE AR AMRESIE, FTE
WP R SR OB PR T e T R AR R b AT I 569 IR L 46 SRR F RS 3 7 s N B e

M AR 8 R P BAE AT D
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6. ARIBERAIE K 5 BTG 7 ok, FAHIEAT, FTRRM¥ BB F ) F kst A B et i A 4423 ¢
W R PSRBT, 046

FIR BT ot T R 4 HE A S A AR 5 45 20 AT 4R B T 5

F AR L ot R ) LA A R AT S A 4B B AT D 2%

FTHRBPST LA AAT R, A EINGFIAK,

7. ARIBERAIE R | BT 8G T k, LA T, ERBTRAFSRY FHAZ G, FTEF HiL 046

BB H M ONA F P AABEE, AR BT R AR @R R A AR B P MBS AT AR B S £, 17
BB e s KER,

8, —MAHERH, ABAGE LT, HEARSBH, EHDGEZEE 045

HABFRET, NTRBARTAFBES KGR ZHIE, LPE— 5N P HIBOIEZRA 7R
SZARP &M

B-¥F*3%t, AFHFEAA 7 EMEAEH Chow-Liu k69 —AE-F, #A A& Chow-Liu F &/ Fr
HEAT P EBETHTAE, BEARAAGET, B2 0T H %8R,

HABV G LT, BTHFER P EABH N B PR N ot R 4R A & AT D 4%, 13 3] BTk A B @105
EX SR

9. MIBRAIEK S Ikt RE, ARIEAET, MREKELON: MAEEL, AFHER P HH5
HATHIETALIL,

10, RABRAEKIFTAGEE, AREAET, SHENLHLOIE: RIBFRAIAF AL,
BT AL T 8 6L 45 BABIE A Mo AR B AL AL FEAR M s P IR AR M, BT RIR R P AR R s
AR, A I, FHRIE AR R, AR B THR AR P B 69 S AR TS,

11, RIBRAEE L EE, ARICAT, FERFARETERNTHRTAT F5K:

S FHE—ARTF, BPIX—ERAAALRGA TP EES L KL BESERDGEATHERZATF£
KAF, LEFARTHBLR;

A X—H: KL(PU) || TCD) = =S T, Pa ADWY HX DA KX, .., X )

Hd, KL(PX) || TN)) 2 FZ BT 5 AALBORAT P E—RFHKLES, PUN)ERFHT
EFEZAA AT FER, T AFRFEABRZEHRFRTFHOIFHRRL; XATHIART, HEA

M, Pa (XD EAFXie9X V8 [EATELRESE, RBIN X HF2G, AN A
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(a, b)
X, X)) = Pla, b) log 2227
U 2 = 2, 2, Pl B los 2 on

#F, pla) R rsiia s Awkeg, plb) kw48 b BAemE, pla, b) RT3 b h ALY AT
TRABD ey mE, X fo X, REFAESAA P B Y ERNRAF B, Kiba Ak TRPEEX 9T
—RAE, BALDL A ETR P B X, 694E— S,

12, BAERAI B K 8 Frkey B, LHRIEAT, YAKRAF AP QLIRSS IR AR AFRE IR,
FAEIN R T BARRA TR F KBS D F AN B N ot R A 6 R P RS AT4

13 ARIBAH B K 12 Bk 69 £ B, LA A T, YA A 7 345 P 03650 5 098 AR A FRE £ IE T,
PR H AN BN THIITAT F 5K

FI BT IR U o 3T ) 2B S A AR B AR B AT AR A TN

FI BT 38 T ot 7 ) 4545 ) 3 R B A48 54T 0 4

FTAXBIST LAERAN T K, B EINHIA

14, RIBERFNER QTR EE, AREAT, MARITLOKE: P LEL, ATABIKIFHBA
8 R P RIER, A RATEARFEAR ) R AT R P RIFBHITAF OGRS L, FRH RO ELER,

15, —# it EAE &, QHEESIBTRAEMMAAREER, AL RBTREMINA T EHA
AT AR A, BT EAT RS AT K B AT RAAF SR, RERGE T &, 03 &K
BAFHAT AR @G R R P 8YE, AP HF—FAFRBOHEZAPF ARG SARAF A, BEI AP B
M 4% H Chow-Liu H k89 —AH 5, 4] B B ik Chow-Liu S k£ BT A B F 9 45 B F # 47 A%, A £ A A
AR, F2) N et R SAEA AR B P AR N BT T eH i R A AT D25, 1R B TR AR
B RBAL

16, ARABRAVE K 15 AT a9 it AL &, RAIEA T, PTik A2 R ST Ak i HAUT 345 4 0 R 0
BEBEHITAB OGS RO R PRI SR G, Pk il s sHAK R P 35T S B .,

17, ARIBEAA]Z R 16 ket AR &, LA T, ArER R JAT AT AT R4 4 RN
BT AR B 0L 46 HABFRATATEL L, rRSEF a4 MG R P RIETOEHMIE, 55
B A, FHAKBARSEREYE; TRRERRRONE: HRA—AR P2 S A RIERITES,

18, —AF B AEA T AT 245409 4E B X BT A AR, A EAT B eM— AR S AR
RUITHFEAABRS R RV S ik, O3 RRSBFTARSGE) LGN F&E, P55

PHRBOIEZRMPNEG SR P & &R P &EAEH Chow-Liu &8y —/NE-F, A H K
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FARMNB BT E W vt B R SRR P ST N, FEITEABRER S LER,

19, RIERANZ K 18 ATk a9 3E B KM TR AN, LAFIEAT, Pt A8 B PAT Tkt FALT 3%
A R IR BIFHAT AR BAES RO R P HIBGO TR E, LT R0 SRR P 3R #ITH
FEFAL

20, ARABARA| B K 19 AT 69 dE B KM T A5 R, H4EIE A T, BTk &35 AT AT K 31 F AL T 38
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