Xay dung hé thong phat hién anh dong phuc tir mang
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Tém tit--Mang xi hoi dd tao ra mdt sé lwgng 16n cic hinh anh
theo thoi glan vi cac dir liu tai 1én lién tuc tir ngwoi st dung. T
quan diém vé bao mét kinh doanh, nhirng ngudi dung mang xa hoi
¢6 thé v tinh tai 1én cic hinh anh cé chira mdt so thong tin nguy
hai. Cac théng tin nay cé thé tiét 1§ bi mat kinh doanh ciia mdt
cong ty nio dé. Trong bai bio nay chiing tbi dé xuit mdt h¢ théng
phén tich ndi dung anh cho bai todn phat hién ddng phuc tir dong
anh trén mang xa hoi. Hé thong ¢6 thé gitp cic nha quan ly cia
cong ty biét dwoe khi nao dong phuc ciia cong ty ho xuit hién tén
mang x3 hdi. Bing cach nay, dbi véi nhirng dnh ¢6 chira dong phuc
ciia cong ty, cic nha quin Iy cé thé xem xét cic anh nay xem ndi
dung ciia dnh c6 chira cac théng tin giy dnh hwéng dén cong ty hay
khéng va tir d6 c6 nhirng xir 1y kip thoi. Thoi gian xir ly va dd
chinh xic ciia hé théng dwoc danh gia trén bén bd dir lidu thuc
dwgc ldy tir mang xa hoi.

Tir khéa-- Hoc tir dién, Kim tw thap khong gian, Ma hoa
thwa, Mang xa hoi, Phan loai anh.

1. GIOI THIEU

Nhitng ndm gan day ching ta da ching kién mot sy bing nd
nhanh chéng cua mang xa hdi, trong d6 cac trang web chia sé
hinh anh nhu Facebook, Flickr, Photobucket cho phép nguoi
dung tai 1én cac hinh anh ca nhén ctia ho va hinh anh ho chup
duoc. Nbi bat nhét 1a mang xa hoi Facebook hién c6 $6 nguoi
ding twong dwong voi dan s6 cia cac nude dong dan nhat thé
gidi, c¢6 khoang 1,35 ty thanh vién.

Mot lugng thong tin khéng 16 tao ra bai cac mang x3a hoi da
kich thich con ngudi kham pha, khai pha cac kién thirc hitu ich,
thong tin hitu ich dugc an trong cac dir liéu mang xa hoi. Bén
canh théng tin dudi dang text nhu cac cu cam nhan, cac binh
luan, hoac cac thé tag, nhitng birc anh trén mang xa hdi ciing c6
mot ngudn thong tin gidu c6 tiém an bén trong. Viéc khai thac
cac dir li€u tir cac buc anh nay ciing da thu hut sy tham gia cta
nhiéu nha nghién ctru trén khép thé giéi. Rat nhidu cong trinh da
dugc dé xuat cho viée khai phé cac thong tin tir cac birc anh trén
mang xa hoi dung ca ndi dung v& hinh nh va vin ban [11], [12],
[13]. Cho dén bay gid cac hinh anh trén mang xa hoi dugc khai
thac ndi dung véi rat nhiéu myc dich nhu khai thac thong tin vé
vi tri dia ly, phat hién cac sy kién nong cuia x8 hoi hodc rat nhidu
muc dich khac.
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Hinh 1: M6 hinh chiing tbi dé xuat

Trong qua trinh nghién ctru, chung toi nhan thiy van dé phat
hién dong phuc cta mot cong ty ndo do tir cac hinh anh trén
mang xa hoi 12 mot van dé hoan toan méi, chua co cac nghién
ctru nao thyc hién giai quyét bai toan nay. Bai toan phat hién
ddng phuc c¢6 thé phuc vu cho muc dich gidm sat nhan vién,
quan ly hinh anh va théng tin cua cong ty. Trong tnrong hop thir
nhét, néu nhan vién trong glo lam viéc ty y di mua sam thi cong
ty c6 thé phat hién ra va can c6 bién phap xtr ly. Mot sb t6 chirc
doi hdi nhan vién phai giir tac phong va c0 cach hanh xtr dung
muc ¢ noi lam viéc va noi cong cong, viéc phat hién ra nhan
vién xuét hién ¢ nhitng noi khong phti hop c6 thé anh huong dén
hinh anh va uy tin ctia co quan, t chirc. Trong mét truong hop
khéc, néu nhan vién bi phat hién gip g véi dbi thu thi ciing 1a
mot tin hidu canh bao ddi voi kha ning bi 16 thong tin, 1am anh
huong dén sy ro ri thong tin ndi bd. Trong nghién ctru nay,
chiing toi x4y dung mot hé thng thu thap dit liéu dé lién tuc 1ay
hinh anh tir mang xa hoi, n6 hinh thanh nén mét dong dir lidu,
sau d6 chung t6i dé xudt mot hé thong phan tich anh sir dung céac
cong cy tién tién dé phat hién va loc ra hinh anh chira trang phuc
tir dong dir liu nay.

Mot ung dung quan trong khac cua viéc khai pha thong tin tir
hinh anh trén cic mang x4 hoi 1a giai quyét vin d& tu dong gan
thé tag cho hinh anh. Bai toan gan thé tu dong 1a mot phan quan
trong cua hé théng tim kiém hinh anh. Hau hét cac hé thong 16n
dam nhiém viéc luu trit hinh anh déu sap xép va t6 chirc cac hinh
anh trong co sé dir li€u cta ho dya trén cac 101 chu thich cua céac



buic anh. Cac 16i chu thich nay dugce gén bang tay tily vao ndi
dung cta anh. Vi thé viéc giai quyét bai toan gan thé tag mot
céch tu dong cho cac hinh anh 14 can thiét. Bai toan nay s& gitp
chuing ta giam chi phi va thoi gian khi thyc hién viét 10 cha thich
cho tirng birc anh chua duoc gan thé tag. Hé thong diing cho viéc
phat hién dong phuc c6 thé dugce dung dé gan cac tir khoa cho
hinh anh vi du nhu céc tir khoa vé tén cong ty, vi tri va nhiéu tir
khoa quan trong khac.

Ngay nay c¢6 nhidu hé théng giéi thiéu va cac dich vu quang
c4o truc tuyén khai thac cac ndi dung dang van ban dugc hoc,
duoc trich xut tir cac hd so ctia ngudi dung. Vi cac dir lidu thu
dugc, cac hé thong va cac dich vu quang cao c6 thé goi y cac mat
hang, cac ndi dung quang céo duoc thiét ké cho timg ngudi ding
riéng biét, phii hop vai thi hiéu cta ho. N6 nay sinh ra mot cau
hoi th vi 14 liéu chung ta c6 thé xay dung cac hé thong tuong ti
nhu khai thac dit li€u hinh dnh c& nhan, cac hinh anh nay thudng
chira nhiéu dit liéu 4n hon so véi cac dit liéu dang van ban dugc
lay tir ho so nguoi dung. Khai thac hinh anh ¢4 nhan c6 thé gitp
chung ta tim hiéu cac s& thich cia nguoi dung ¢4 nhan, co thé
duogc str dung cho xay dung cac hé théng gidi thiéu, cac dich vu
quang céo tot. Mot hé thdng cho phat hién dong phuc c¢6 thé
dugc tich hgp nhu mot hé thdng goi y. Vi du, khi ngudi ding
xem céc hinh anh ¢ chira ddng phuc ciia mot cong ty, chung ta
cling c6 thé tién doan rang ngudi ding c¢6 thé quan tam dén cong
ty d6. Do dé, cac thong tin vé& cong ty hodc cic san pham cua
cong ty d6 co thé dugc day 1én ndi dung quang cdo.

Phat hién dong phuc 1a mot trudng hop dic biét cta bai toan
phan loai hinh anh. Cy thé hon, day 1a mot van dé phan loai hai
16p. Mot hé thong téng quat cho hudn luyén b phén loai hinh
anh bao g@)m cac budce: Thu thap dir 1iéu, trich chon dic trung
anh, va hoc mé hinh phan loai. Trong qua trinh thuc hién phan
loai, sau khi trich chon dac trung, cac hinh anh sé dugc phan loai
boi b phan loai da dugc hoc. Tt cac dir li¢u thu vé bé‘mg dong
dir lidu trén mang xa hoi, mot hé théng cho phat hién déng phuc
can 1am viéc du nhanh dé phu hop véi tde d6 tai xudng hinh anh
trong khi van dam bao d¢ chinh xac phat hién dong phuc. Trong
bai bao nay chung t6i dé xuit mot hé thong hoat dong thoi gian
thuc cho viéc phat hién dong phuc c¢6 thé xir Iy 1én dén 40 anh
trén gidy voi kich thudc binh thuong.

2. NGHIEN CUU LIEN QUAN

C6 rat nhidu ngudn thong tin hitu ich c6 thé duoc khai thac tir
céc hinh anh trén mang xa hoi. Trong [2] Crandall d3 d& xudt
mot cach tiép can dé td chure 35 triéu hinh anh thu duoc tir Flickr
st dung phan tich ndi dung dya trén van ban va ndi dung hinh
anh voi cau tric cia mo hinh phén tich dya trén cac dir li€u vé
dia ly. Trong [6] Luo da két hop cac thong tin tir vé tinh véi cac
n6i dung hinh anh dé nhan dang méi trudng ma anh dugc chup.
Trong [1] Chen d4 khai thac cac di liéu dudi dang siéu di liéu
clia cac hinh anh tir Flickr bao gom céc thong tin vé thoi gian,
thong tin vé dia diém va thé tag ngudi dung dinh nghia dé phan
tich sy phan bd cia cac hinh anh va ty dong phat hién céc sy
kién. Gén thé tag tu dong 1a mot nhiém vu kho khan ctia hoc may
nhung n6 1 mot bai toan con rat quan trong cho nhiéu img dung.
Phuong phéap thong thudng dé xtr 1y v6i bai toan nay 1a dung hoc

may hoc dugc mo hinh phén loai, vi du SVM [3] hoc m6 hinh
phan loai tir bo dit 1iéu hoc dugc gan nhan bé“mg tay voi mot tap
cac tur khoa xac dinh trude. Mot cach tiép can déy htra hen khac
12 md hinh tim kiém dwa trén danh chi muc nhanh va cac ky thuat
tim kiém nhu cac ham bam [8] hodc tim kiém theo ddi sanh
phong canh [7]. Gan day, trong [12] Pengcheng We di khao sat
mot phuong phap mdi do 1a tu dong gan thé tag cho anh thong
qua viéc hoc mét do do khoang céch hiéu qua dua trén cac ndi
dung vé& vin ban va hinh anh. Trong [13] Yu da dé xudt mot
phuong phép tu dong goi ¥ cdc nhém hinh anh dua trén bd suu
tap cla tung ca nhan.

Su thanh cong cua mdt hé théng cho bai toan phan loai anh
phu thudc rat 16n vao viée trich xuét dic trung tir anh. Trong
[14] Oliva da d¢ xuat mot cach biéu dién cho cac anh phong
canh bang cich dung GIST Descriptor. Tuy nhién, GIST chi
biéu dién mot quan sat tong quat ma bo qua cac chi tiét ddi
tuong trong canh, diéu nay 1am cho GIST chi phu hop véi cac
hinh anh ngoai troi. Trong [15] Wu va Rehg di dé xuat Centrist
Descriptor cai ma két hop ca cac thong tin dia phuong va thong
tin toan cuc ciia anh. Mot diém yéu cua Centrist Descriptor 1a
khong bat bién véi céc phép quay. Trong [16] Lowel da dé xuét
SIFT Descriptor, bt bién vdi cac phép bién doi nhu phép quay,
phép bién hinh thong qua thay ddi kich thudce, phép chuyén déi
Affine va duéi cdc diéu kién chiéu sang khac nhau. Do d6, SIFT
Descriptor da dugc dung phd bién trong nhiéu linh vuc cia thi
gidc may tinh trong d6 bao gdm ca bai toan phan loai anh. Mot
dic trung cai tién cta SIFT Descriptor la Dense SIFT
Descriptor (DSIFT Descriptor) duoc dé xuat boi Bosch [17].
Thay vi cach tinh SIFT Descriptor & cac diém Interest Points,
DSIFT Descriptor dugc tinh tai cac diém trén ludi cua buc anh.
Bing cach 1am nay, DSIFT Descriptor s& thu duoc nhiéu thong
tin hon va hudng téi viéc c6 két qua tot hon SIFT Descriptor véi
nhiing tmg dung vé phan loai anh. Trong [18] Bay di dé xuat
SURF Descriptor bang cach dwa vao bién d6i Wavelts (Ham
Haar). So sanh v6i SIFT, SURF 1am viéc nhanh hon, tuy nhién
lai cho d6 chinh xac thap hon SIFT. Trong hé thong chiing toi dé
xuit dung cho bai toan phat hién dong phuc, chung téi ding
DSIFT Descriptor dé thuc hién trich xuat dic trung tur anh.

Trong hé théng dwoc nghién ciru, ching t6i dé xuit ding bo
md ta DSIFT trong mé hinh biéu dién ma thua. Sau khi dic
trung DSIFT ctia anh dugc trich xuét, cac dic trung nay s€ dugc
chuyén thanh mot dic trung ¢ cap do cao bang cac phuwong phap
ma hoa thua (Sparse coding) va kim ty thap khong gian (Spatial
pyramid). Ma hoéa thua 1a mét phuong phap hiéu qua duoc ap
dung dé giai quyét rat nhiéu bai toan trong thi gidc may tinh bao
gf”)m ca phan loai anh. Véi bai toan phan loai anh, da co nhiéu
phuong phap hoc tir dién (tir dién phuc vu cho mi héa thua) méi
v6i hiéu qua cao. Thyuc hién hoc mdt tir dién over-complete
dong mét vai tro quan trong trong sy thanh céng cua bai toan
phan loai ding ma hoa thua. Ching ta mong mudn xiy dung
duoc mot tir dién vira t6t cho vi€c phan loai, vura tdt cho viéc
biéu dién, c6 thé 1a biéu dién tin hiéu hodc biéu dién anh. Dya
vao KSVD [19], Zhang va Li [10] da dé xuit mot phuong phap
c6 tén la Discriminative KSVD (DKSVD) véi viée dua thém
thong tin vé do 16i cua bd phan loai vao ham muc tiéu cua



KSVD. Jiang [5] da dé xuit mot phuong phap méi goi la
LC-KSVD béng viéc bd sung thém thong tin rang budc vé nhin
ctia dir liéu hoc. Dé cai thién rang budc vé tinh phan biét giita
chc tir trong tir dién, Yang [9] dd dé xuit FDDL(Fisher
Dictionary Learning) ding tiéu chuan Fisher dé lam cho hé s6
biéu dién thwa phéan biét hon trén timg 16p dir licu.

Thong thuong, trong hau hét cac phuong phap hoc tir dién
cho mi héa thua dugc dé xuat tir trude dén gio déu ding cac
chuan I, va I, d& rang budc hé sb biéu dién sau ma hoéa phai
thua. Tuy nhién, nhitng chuan nay dan t&i viéc ching ta can
nhiéu thoi gian trong qué trinh hoc va qua trinh test. Gan day,
trong mot vai phuong phap hoc tir dién véi d6 chinh xac cao da
dung sang chuan I dé 1am rang budc thua cho hé s6 biéu dién
clia mad hoa thua, cu thé trong [4] va [20]. So sanh véi cac
phuong phap trude dé, cac phwong phap hoc tir dién dung chuén
I, khong nhirng giam vé thoi gian tinh toAn ma con cho do chinh
xac An tuong ddi voi bai toan phén loai hinh anh. Do d6 chuin
I, 1a mot lya chon t6t cho hé théng cua chung toi dé dam bao vé
thoi gian tinh toan va van dam bao vé do chinh xac cua bai toan
phat hién dong phuc.

3. HE THONG PE XUAT

Hé thong cta chiing t6i cho viée phat hién ddng phuc véi thoi
gian thyc duge miéu ta & Hinh 1. Van d& phat hién dong phuc
trong hé théng nay chinh 14 bai toan phan loai anh. Mdi anh tir
dong anh (image stream) s& duoc chia thanh hai 16p: dong phuc
va khong ddng phuc. Vi mdi hinh anh, ching t6i thyc hién trich
xuét dic trung, sau khi c6 vector dic trung cho anh, vector nay
s& 1a dAu vao cho md hinh hoc tir bo dit lidu hoc d3 duge thuc
hién trudce.

Qua trinh trich xuét dic trung bao gdm ba bude: trich xudt cac
descriptor dja phuong, ma hoa thua va biéu dién dic trung ding
kim ty thap khong gian.

A. Trich xuit diic trung
1) Descriptor dia phuwong

Trich xuat dic trung cia anh lién quan dén viéc giam sé
luong dir li€u phai xur 1y, thay vi chung ta phai xt Iy mot tap dir
liéu 16n, chung ta thyc hién trich xuét dic trung dé khéi lwong
tinh toan nhe hon ma van dam bao d¢ chinh xac can thiét, bude
nay ddc biét quan trong vGi cac tng dung thoi gian thye. Ngoai
ra, viéc trich xudt dic trung ciing gitip tim ra cac ddc trung tiém
an trong dir liéu, diéu nay gitip 1am ting do chinh xac cla bai
toan. Trong xir ly anh, da c6 nhiéu phuong phap dugc nghién
clru dé trich xuat déc trung tir anh. Chung toi s& xem xét mot vai
dac trung dién hinh nhu SIFT, SURF, Text-on Boost. Mbi dic
trung déu c6 nhitng wu va nhuoc diém riéng.

SIFT trich xudt mdt tap cac dac trung tir anh, diém manh cua
SIFT la bat bién ddi voi cac phép quay va phép thay doi ti 1é.
SIFT cho d6 chinh xé4c khé 4n twong cho rt nhiéu bai toan trong
thi giac may tinh. Tuy nhién do nhugc diém vé thoi gian tinh
toan lau nén dac trung SIFT khéng phu hop cho bai toan phat
hién dong phuc.

SURF c¢6 cach thyc hién giéng nhu SIFT, tuy nhién vé thoi
gian tinh, SURF thyc hién nhanh hon do viéc dung ham Haar

ctia bién d6i wavelet dé trich xuit cac diém dic trung. Tuy ¢6 wu
diém vé thoi gian nhung SURF lai ¢6 nhugc diém vé do chinh
xac. Do do, SURF khong phu hop voi ing dung thoi gian thuec.

Text-on Boost ciing 1a mot ddc trung manh, tuy nhién vé thoi
gian, dic trung nay ciing khong thé dép tmg cho cac tmg dung
thoi gian thuc.

T6m lai, khi trich xuét ddc trung tir mot anh, chung toi phai
can nhéc gitra viéc lya chon déc trung dé vira dam bao vé do
chinh xé4c, vira phai dap tng dugc yéu cau vé thoi gian dé dam
bao xir Iy ctia ludng anh tryc tuyén tai xudng. Dé thu dugc tap
ddc trung tir dir lidu, chiung t6i quyét dinh dung dic trung
DSIFT, DSIFT vira dam bao vé mat do chinh xac, bén canh d6
ciing c6 thoi gian tinh & mirc chap nhan dugc. Sau qua trinh thir
nghiém chung t6i nhan thiy DSIFT phu hop cho bai toan phat
hién ddng phyc ca vé thoi gian va do chinh xac, phit hop véi viée
xir Iy dong anh truc tuyén (image stream).

2) Mai hoéa thua

Ma hoéa thua da dugce nghién cing rong rai va dugc ap dung
trong nhiéu bai toan ciia xtr Iy anh, mi hoa thua ciing dat duoc
nhiéu két qua 4n tuong cho nhiéu bai toan phan loai anh. Chung
t6i ding phuong phéap nay dé biéu dién ddc trung DSIFT sau qua
trinh trich xuét dic trung tir anh. Sau khi thyc hién qua trinh
trich xudt dic trung DSIFT tir tap anh, ta dugc tép dac trung X
(day chinh 14 ma tran, mdi cot biéu thi cho mot vector dic trung
trich tai mot diém trén ludi (ludi DSIFT). Chung t6i da thir
nghiém mot s6 phuong phéap hoc tir dién nhu KSVD, MI-KSVD
dé thu duge tir dién biéu dién cho mdi vector dic trung (mdi cot
cia X ).

KSVD la mdt phwong phap tong qué ciia K-means. Ham muc
tiéu cia KSVD nhu sau:

min{|x ~DAJ} | s.t.vi, Ja], <T

Trong d6 A la ma trén h¢ s6 cuia ma tran dic trung X , T la
d6 thua cta vector hé s6 biéu dién. Hiéu nang cia KSVD la kha
t6t, tuy nhién ching toi nhan thdy tir dién D duoc hoc boi
KSVD van chua di tot. TAt ca cac tir trong tir dién D van khé tu
do, trong ham muc tiéu cua KSVD chua ¢6 rang budc cho cac tu
nay. Do d6, ching t6i quan tdm dén mdi quan hé gitra cac tir
trong tir dién (cu thé 1a sy twong quan gitra cac tir). DO 13 y tudng
cia MI-KSVD (Mutual Incoherent-KSVD). Ham muc tiéu ctia
MI-KSVD nhu sau:

M M
rg’ip{"X -DA! } +x;j ;¢i|dfdj|

st.vm,|d,[, =1and ¥n,|x[, <T

Trongdé M 14 sd lugng tir trong tir dién D, A >0 1a tham s6
diéu chinh sy dong gop clia rang budc vé su twong quan gitta cac
tur.

T6m lai, chung t6i dung tir dién D dé biéu dién cho cac dic
trung sau khi dung DSIFT trich xuét tir anh. Mic dii mi hoa thua
bao gdm ca hoc c¢6 giam sat va khong giam sat, tuy nhién ddi véi
bai toan nay thi viéc hoc khong giam sat cho két qua cao hon.
Chung t61 goi y viéc dung hoc khong giam sat vi viéc gan nhan
cho cac dic trung s& gay ra 16i dir liéu va diéu nay lam giai do
chinh xac cho bai toan phan loai.

3) Kim tu thap khong gian



Céc hinh anh duoc tai vé tir mang Internet rit dang dang vé
kich thudce, do vay khi trich xuét dac trung DSIFT, ching ta s€
thu duoc tap cac vector dic trung trén mdi anh c6 sb lwong khac
nhau. Mdi vector ddc trung s& dugc biéu dién bang ma héa thua.
Van d& dit ra 1a can chuén dé trén mdi anh chiing ta s& thu duoc
mdt vector dic trung véi sd chiéu giéng nhau. Phwong phap kim
tu thap khong gian s& cho phép 1am didu nay. Dya vao vi tri ctia
tir vector dac trung DSIFT, phuong phap kim tu thap khdng
gian s& thyc hién gom nhoém cac vector nay va thyc hién chon ra
mot vector méi dai dién cho cum dé. S6 cum s& dugce xac dinh
tlly vao cach chia. Vi du, néu chiing ta chon cip d6 13 2, chiing ta
s€ 6 4 cum cac vector ddc trung. Trén mét cum, chung ta cé thé
léy vector mdi theo cach chon gia tri 16n nhat hodc trung binh.
Chung t6i d4 khao sat va nhan thdy viéc chon gi tri 16n nhat s&
cho d¢ chinh xac cao hon. Thong thuong chung t6i s€ chon kim
tu thap voi 3 mirc, mirc thir nhat c6 cip d6 1a 4, mic thi hai cap
d6 1a 2, murc thir ba cp d6 1a 1. Nhu vy chiing t6i s& c6 tong s6
cum Ia 21 cum. Khi léy gia tri lon nhét va 1am theo cach nhu
trén, chiing ta s€ thu dugc mot vector dac trung véi 6 chiéu
gidng nhau trén cic birc anh, ngay ca khi cac buc anh nay co
kich thudc khac nhau. Cach lam nay mang lai d6 chinh xac kha
cao cho bai toan phat hién ddng phuc dong thoi ciing khic phuc
dugc tinh trang khac nhau vé kich thudc cta hinh anh.

B. Phan loai

Dé dap ing dugc yéu cau thoi gian thuc ciia hé thong, ching
t6i can mot bo phan loai khéng chi manh ma con phai phan loai
nhanh chéng. Sau khi c4n nhéc ky cang, ching t6i chon DPL dé
sir dung trong hé thdng ciia ching t6i.

DPL dang 1a mét bg phan loai méi nhét va manh mé theo dua
trén tiép can hoc tir dién. Khac véi cac cach tiép can hoc tir dién
khac cb ging xay dung mot tir dién duy nhat cho ca viéc biéu
dién va phan loai nhu trong DKSVD [10], LCKSVD [5], FDDL
[9], DPL tach biét hai chirc nang nay thong qua viéc hoc hai tir
dién riéng viét mot tir dién dung cho viéc biéu dién tt du liéu
goi 13 tir dién tong hop va mot tir dién cho viéc phan loai goi la
tir dién phan tich. Him muc tiéu cua DPL duoc biéu dién bai
cong thuec:

K —
{P",D"} =argmin D] X, ~D,PX M7+l B*X N7 stl dil2<1

DK k=1

Trong cong thirc (1) , P tir dién phan tich, P ¢6 ciu triic
P=[PR;.;R;.;P], D la tir dién tong hop, D c6 ciu tric
D=[D,,..,D,,..D¢], méi cap {D,,R} 1a cap tir dién con
twong tmg véi 16p k. X, biéu dién dir liéu thudc 16p k , va
X biéu dién dir ligu khong thugc 16p k , d, biéu didn tir th j
trong tir dién D . Trong m hinh nay, tinh phan biét ctia mo hinh
dugc tao boi cac cap tir dién con. Trong khi P, gitip dam bao hé
s6 biéu dién cua tirdién P, cho dit liéu thudc 16p khac rat gan 0,
D, dam bao tir dién thudc mdi 16p biéu dién tot dir liéu thudc
chinh 16p do.

Bai toan phét bién boi cong thirc khong 1a ham 16i. Dé giai
quyét bai toan d6, nhom tac gia da néi 1ong diéu kién dé dua vé
bai toan sau:

K
{P".D", A"} =argmin " (|X, - DA + 7[R * X, - Al;
e @

#2R*X L) st dpE<t

Qua trinh t6i vu ham muc tiéu (2) duoc tién hanh théng qua
viée lién tuc giai quyét qua 2 van dé:
(1) Cb dinh D va P, cap nhat A

K
A= argLnin SIX, - kay"i +7|R*X, - A<||'2: (3)
k=1
Bai toan trén c6 10i giai tdi uu dang:

A =(D[D, +71) *(¢*R*X, +D[X,) )

(2) Cbdinh A, capnhat D va P
* . 2 J—
P* —argmin 3[R X, ~ A, + 2[R X

. . 2
D =arg[r)n|n zk:"xk —Dk*AK"F st. ||d,||2F <1

Loi giai P c6 thé nhan duoc theo cong thure:
R =t AX, (X, X] +/1x_kx_;)fl 6)
Trong do A=10e* 1a mot s6 nho. Bé tim D, ta sir dung
thém bién S :
mnY|X,-DAJstD-S[sf<t @
Bai toan trén c¢6 thé dwoc giai bang giai thudt ADMM:

D" =argmin 3 X, DA, +0[D, 50 +T |

s« =argminy"* p[D, -8 +T ©)
J -

2
F

TCD =TO 4 DI S " update p if appropriate
ﬂPhép~ phéan 10ai~tr0ng mo hinh DP~L rat don gian, dya trén 15i
biéu dien. Cho mau Yy, nhdn ciia mau dugc xac dinh theo cong
thuc:
identity(y) = argimin |y-D,*P* y||i )

1) ;
Qua cbng thirc, phép phan loai cia DPL chi can thyuc hién phép

nhan ma tran. Do vay, thoi gian tinh toan cuia DPL rat nhanh.
Két qua thyc nghiém va thoi gian tinh cia DPL dugc trinh bay
chi tiét trong [6].

4. THU'C NGHIEM
A. Cac by dir liéu

Ngay nay mang xa hoi di trg thanh pho bién, ngay cang nhiéu
thong tin dugc chia sé hon, cac thong tin ¢ thé dudi nhiéu dang,
dang vin ban, dang hinh anh. Cac nhén vién ctia nhiéu cong ty
cling nhu vay, ho c6 thé chia sé cac hinh anh tu chyp vé ban than
ho hodc vé cong ty cua ho; cac nguoi dung khac ciing co thé tai
1én cac hinh anh ho chup dugc. Nim bét duoc tinh trang nay,
chung théi da thyc hién tai xuéng cac hinh anh trén mang xa hoi
va phan loai dé phat hién xem lidu cac nhan vién ctia mot cong ty
c6 chia sé cac hinh anh chira dong phuc cong ty ciia ho hay
khdng. Trong nghién ctru nay ching t6i tap trung vao mang xa



hoi Facebook va may tim kiém Google.

Véi mang xa hoi Facebook, c¢6 thé néi day 1a mang xa hoi pho
bién nhét v6i lugng nguoi ding rat 16n, ching t6i thuc hién tai
xudng cac hinh anh tir tap cac album dugc cong khai trén cac
fan-page. Bang cach lam d6, ching toi khong vi pham ban
quyén hodc cac quyén riéng tu ciia timg ca nhan. Chiing t6i nhan
thy cac hinh anh thu duoc rat da dang, nhiéu cha dé, nhiéu kich
thudc, da mau sic va anh sang. Chu dé ctia cac hinh anh c6 thé 1a
vé phong canh, dudng phd, anh vé cac cude di ngoai hodc anh
tu suéng (tu chup vé ban than) ctia moi ngudi. Kich thude cua
cac hinh anh ciing da dang, c6 rat nhiéu anh vai kich thude 16n
duogc chup tir cdc may anh (kich thudce khoang 1900x1700) hoac
cling c6 nhitng anh nho dugc chup tir dién thoai... Mau sdc va
d6 séng clia cac anh ciing rt khac nhau, cac anh tu chup (selfie)
¢6 thé duogc chup dudi didu kién thiéu sang hodc phoi sang rat
cao. Bén canh dé, c6 thé c6 mot hodc nhiu ddi tugng trong anh.
Tét ca cac dic diém vé anh nay s& 1a thach thirc cho bai toan
phan loai hinh anh. Pé tai xudng cac album anh, ching t6i da
ding moé hinh db thi cuia Facebook (Facebook Graph), mé hinh
nay duoc Facebook cung cip sin thong qua cac API, chiing toi
dung Python gtri yéu cau dén Facebook ding cac API, sau d6 s&
nhan duoc cac duong link dén timg anh, sau d6 chiing t6i thuc
hién tai xudng cac hinh anh tir tap cac lién két (link) va luu lai
vao mdt thu muc dé thuc hién phuc vu cho bai toan phan loai.
pé xay dung dit li¢u cho thir nghiém, hién tai Facebook chua c6
cong cu tim kiém anh gidng nhau theo chii dé hodc ndi dung nén
ching tdi dung tap cac anh 1y tir Facebook cho vao 16p khong
¢ ddng phuc.

Chung t6i dung cong cu tim kiém Google dé xay dung bé anh
ddng phuc. Chiing t6i thuc hién truy van cac doan vin ban co
lién quan dén tén dong phuc dén may tim kiém Google, két qua
tra vé clia Google sé 1a tap céc lién két dén cac hinh anh, nhiing
hinh anh nay c6 thé ¢6 lién quan t&i ndi dung doan vin ban da
dugc truy van. Phan 16n cac hinh anh tir Google tra vé déu phu
hop véi doan van ban da truy vén, chung t6i cling thyc hién mot
bude tién xir Iy dé loai bo nhitng mau sai trudc khi xay dung dit
lidu cho mé hinh. Tir tap cac lién két tra v&, chung t6i thuc hién
tai xuéng cac anh nay va luu lai vao thu myuc. Méc du cac hinh
anh tai xudng kha pht hop véi trang phuc ching t6i can, tuy
nhién ciing giéng nhu cac hinh anh iy tir mang xa hoi, cac hinh
anh ciia Google ciing rat da dang, giéng nhu cac dic diém da
phan tich & phan anh Iy tir Facebook. Piéu nay dit ra kha nhiéu
thach thire cho bd phan loai. Ttr cach anh nay ching toi thuc
hién xdy dung tip anh chta dir liéu dong phuc ma chung toi
quan tdm dé lam dit liéu hoc va danh gia cho mé hinh.

Tir cac mau dit lidu, cac hinh anh thu thap dugc, ching toi
thuc hién danh gia d6 chinh xac cua mé hinh. Chung t6i da thuc
hién tai xudng bdn bo dir liéu. Mdi bo dit liéu co ndi dung vé
mdt bo trang phyc khac nhau. Bang 1 sé& chi ra chi tiét cac bo dir
liu. Bo Lawson 1a bo ddng phuc cia cong ty Lawson, cac bd
con lai 14 cac bo anh vé dong phuc thi diu bong da cia cac cau
lac bg 16n.

Bang 1: Chi tiét vé cac b dir liéu anh dong phuc

3 Brazil 195 250

4 Barcelona 327 394

B. Méi truong thir nghiém
Chung toi da thyuc hién cai dat hé thong phat hién dong phuc
dung ngdn ngir 1ap trinh Matlab. Chuing t6i dung may tinh véi
céu hinh sau: Chipset 1a Intel Xeon® CPU E5=2650 v2 @
2.60GHz 16, hé diéu hanh 1a Ubuntu 14.04, Ram cua may la
32G.
C. Két qua danh gia
Chung t6i da thuc hién thir nghiém trén cac bd dir liu thu
duoc dé danh gia d6 chinh xac ctua hé théng. Bang 2 chi ra d6
chinh xéc cua hé thong chiing t6i dé xuét cho bai toan phat hién
ddng phuc. V& thoi gian test trén ting anh, ching t6i thuc hién
lay trung binh nhiéu lan va chung t6i nhan thay thoi gian test cho
mdi anh nim trong khoang tir 0.01 gidy dén 0.04 gidy. Vi sy
danh gia vé thoi gian nay, hé thong chung t6i dé xuat phu hop
cho bai toan phat hién ddng phuc phu hop cho viée tai xudng cac
anh theo dong anh (image stream).
Bang 2: D¢ chinh xic trén cac bd dir li¢u khi thwe hién
danh gia trén h¢ théng ciia chiing toi

STT | Ténbd dirliéu | Hé théng cta chiing t6i
1 Lawson 100
2 Argentina 97.6
3 Brazil 94.0
4 Barcelona 97.0

Bén canh sy danh gia vé d6 chinh x4c ciia hé théng, ching toi
cling danh gid véi cac do do khac dé chi ra su hiéu qua cua hé
thdng chung t6i dé xuat cho bai toan phat hién va phan loai ddng
phuc. Céc d¢ do khac co thé ké dén 1a Precision, Recall va F.
Precision danh gi ti 1& suy luan dung cua hé théng, dwoc tinh
bang ti s6 gitra s6 mau dong phuc doan dung trén tong sé mau
ddng phuc dugc doan.

{uniformsamples} ~ { predicted uniformsamples}
{ predicted uniformsamples}

precision =

] Rec:all duqc‘tinh bang ti sb gitra s6 ddng phuc doan dung trén
tong so mau dong phuc dang co.
{uniformsamples} M { predicted uniformsamples}
{uniformsamples}
F, duoc tinh tir Precision va Recall.

ision *
F =2+ prec_ls_lon recall
precision + recall

recall =

Bang 3 va da chi ra sy tin cdy cua hé théng, céc d6 do nham
khing dinh hé thong kho c6 thé bo sot cac mau la dong phuc,
viéc bo x6t cac mau ddng phuc c6 thé s& gy ra hau qua 16n cho
cong ty cling nhu cac doanh nghiép.

Béang 3: D§ chinh xac trén cac do do khi thwe hién dianh
gia trén h¢ thong

STT | Tén bo dit lidu S6 anh hoc S6 anh danh gia

1 Lawson 190 245

2 Argentina 195 250

STT | Tén b dir liéu Precision (%) Recall (%) F, (%)
1 Lawson 100 100 100

2 Argentina 96.07 98.00 97.03
3 Brazil 92.93 92.00 92.46
4 Barcelona 96.50 95.17 95.83




5. KET LUAN

Chuing toi da dé xuat mot hé thong hicu qua dé giai quyét bai
toan nhan phat hién ddng phuc,chiing t6i di st dung cac phuong
phap hoc méay, mi hoa thua méi nhit. Dic biét chung t6i ciing
tap trung vao chudn téi wu I, vo61 myc dich dé toi wu hoa thoi
gian hoc ciing nhu thoi gian test, trong khi vin dam bao d6 chinh
xac cho hé thong. Bai toan phat hién dong phuc c6 thé tmg dung
trong giam sat nhéan vién, quan ly hinh anh cia cong ty, cling c6
¥ nghia vé& bao mat thong tin cho cong ty, t6 chirc. Ngoai ra,
trong tuong lai chiing toi s& 4p dung hé théng cho viéc goi ¥
quang c4o va ty dong gan thé tag cho anh dé phuc vy nhiéu hon
cho cac nha quéang céo, cic cong ty, cac nha cung cip dich vu.

6. TAI LIEU THAM KHAO

[1] L. Chen and A. Roy. Event detection from flickr data through
waveletbased spatial analysis. In Proceedings of the 18th ACM
conference on Information and knowledge management, pages 523-532.
ACM, 2009.

[2] D.J.Crandall, L. Backstrom, D. Huttenlocher, and J. Kleinberg. Mapping
the world’s photos. In Proceedings of the 18th international conference on
World wide web, pages 761-770. ACM, 2009.

[3] J.Fan,Y.Gao, and H. Luo. Multi-level annotation of natural scenes using
dominant image components and semantic concepts. In Proceedings of
the 12th annual ACM international conference on Multimedia, pages
540-547. ACM, 2004.

[4] S.Gu, L. Zhang, W. Zuo, and X. Feng. Projective dictionary pair learning
for pattern classification. In Advances in Neural Information Processing
Systems, pages 793-801, 2014.

[5] Z. Jiang, Z. Lin, and L. S. Davis. Label consistent k-svd: learning a
discriminative dictionary for recognition. Pattern Analysis and Machine
Intelligence, IEEE Transactions on, 35(11):2651-2664, 2013.

[6] J.Luo,J.Yu,D.Joshi,and W. Hao. Event recognition: viewing the world
with a third eye. In Proceedings of the 16th ACM international conference
on Multimedia, pages 1071-1080. ACM, 2008.

[7] A. Torralba, R. Fergus, and Y. Weiss. Small codes and large image
databases for recognition. In Computer Vision and Pattern Recognition,
2008. CVPR 2008. IEEE Conference on, pages 1-8. IEEE, 2008.

[8] X.-J. Wang, L. Zhang, F. Jing, and W.-Y. Ma. Annosearch: Image
autoannotation by search. In Computer Vision and Pattern Recognition,
2006 IEEE Computer Society Conference on, volume 2, pages
1483-1490. IEEE, 2006.

[91 M. Yang, D. Zhang, and X. Feng. Fisher discrimination dictionary
learning for sparse representation. In Computer Vision (ICCV), 2011
IEEE International Conference on, pages 543-550. IEEE, 2011.

[10] Q. Zhang and B. Li. Discriminative k-svd for dictionary learning in face
recognition. In Computer Vision and Pattern Recognition (CVPR), 2010
IEEE Conference on, pages 2691-2698. IEEE, 2010.

[11] Z. Liu. A survey on social image mining. In Intelligent Computing and
Information Science, pages 662—667. Springer, 2011.

[12] P. Wu, S. C.-H. Hoi, P. Zhao, and Y. He. Mining social images with
distance metric learning for automated image tagging. In Proceedings of
the fourth ACM international conference on Web search and data mining,
pages 197-206. ACM, 2011.

[13] J. Yu, X.Jin, J. Han, and J. Luo. Mining personal image collection for
social group suggestion. In Data Mining Workshops, 2009. ICDMW”’09.
IEEE International Conference on, pages 202-207. IEEE, 2009.

[14] A. Oliva and A. Torralba. Modeling the shape of the scene: A holistic
representation of the spatial envelope. International journal of computer
vision, 42(3):145-175, 2001.

[15] J. Wu and J. M. Rehg. Centrist: A visual descriptor for scene
categorization. Pattern Analysis and Machine Intelligence, IEEE
Transactions on, 33(8):1489-1501, 2011.

[16] D. G. Lowe. Object recognition from local scale-invariant features. In
Computer vision, 1999. The proceedings of the seventh IEEE
international conference on, volume 2, pages 1150-1157. leee, 1999.

[17] A.Bosch, A. Zisserman, and X. Muoz. Image classification using random
forests and ferns. In Computer Vision, 2007. ICCV 2007. IEEE 11th
International Conference on, pages 1-8. IEEE, 2007.

[18] H.Bay, T. Tuytelaars, and L. Van Gool. Surf: Speeded up robust features.
In Computer vision—-ECCV 2006, pages 404-417. Springer, 2006.

[19] M. Aharon, M. Elad, and A. Bruckstein. K-svd: An algorithm for
designing overcomplete dictionaries for sparse representation. IEEE
TRANSACTIONS ON SIGNAL PROCESSING, 54(11):4311, 2006.

[20] D. Zhang, M. Yang, and X. Feng. Sparse representation or collaborative
representation: Which helps face recognition? In Computer Vision
(ICCV), 2011 IEEE International Conference on, pages 471-478. IEEE,
2011.



