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TOM TAT— Deep Neural Networks (DNN) la mét thudt todn mdy hoc trong dé sir dung mang neural nhdn tao
(Artificial Neural Networks) nhiéu tang dé hoc, biéu dién mé hinh doi twong. Véi rat nhiéu két qua vieot tréi so véi cdc
phirong phap truée d6, DNN dang dwoce cong dong nghién civu thé giGi sir dung trong nhiéu linh viee nhie xir 1y anh, xir
ly am thanh, xu ly ngon ngir tw nhién...

Trong bai b&o nay, chung toi dé xudt sir dung DNN dé biéu dién cdc thudc tinh ciia khai niém bao lyc nhw canh chiva
mau, vii khi, rwot dudi xe, danh nhau, canh chét chéc duwoc sir dung cho bai toan phat hién canh bao luc trong video
(Violent Screne Detection -VSD). Pdy la bai todn cé tinh thie tién va g dung cao lam tién dé dé xdy dung cdc cong
cu phan tich va kiém duyét néi dung video trén cdc kénh thong tin da phiong tién truée khi téi ngwoi xem. Pé danh gid
phirong phap d@é xudt, ching t0i xdy dung hé thong trong dé sir dung mét s6 md hinh DNN phé bién nhu Alexnet,
UvANet, VGG dé danh gid dé chinh xdc trén tap dir liéu chudn VSD* 2014. Két qua thic nghiém cho thdy, do chinh
xdc khi sir dung DNN la 48,12% cao hon so vdi phuong phap. 16t nhdt khdng sir dung DNN 13%. Bén canh do, bang
viéc phdn tich két qud thic nghiém ching t6i sé dwa ra mét s6 nhdn xét trong viéc lwa chon thong tin tir cdc tang phu
hop trong mé hinh DNN ciing nhuw cach thike biéu dién video lam co s¢ cho cdc nhém nghién ciru ¢6 quan tam dén bai
toan nay.

Tir khéa— Violent scences detection, deep neural network, mid level feature.
I. GIOI THIEU

Ngay nay, Internet da tré nén rat phd bién, moi ngudi & moi lira tudi déu co thé d& dang tiép can véi cac thong
tin ma minh quan tdm dudi nhiéu hinh thie khac nhau nhu béng van ban, hinh anh, 4m thanh hoac cac doan video.
Trong d6 video 1 mdt nhitg phuong thirc truc quan véi luong dir liéu rat 16n, duoc chia sé trén nhidu kénh. Tuy
nhién, khong phai tit ca cac ndi dung déu phu hop voi moi lira tudi dic biét 1a tré em. Pa cé nhiéu nghién ciru cling
nhu dan chimg da ching minh c6 sy anh hudng giita noi dung video dén hanh vi cua tré em dic biét 1a cac ndi dung
bao luc [1]. Tir thyc té nay bai toan phat hién canh bao lyc trong video dugc dé xuit va duge mo ta nhu sau: dau vao 1a
video bét ki, du ra la cac canh c6 chira thong tin bao lyc. Trong do, khai niém canh bao lyc & ddy dugc dinh nghia nhu
sau: canh bao lyc 13 canh chira hinh anh khong phu hop cho mét dira tré dudi 8 tudi xem. Dy 1a mot bai toan ¢ tinh
ung dung cao, la tién dé cho viéc xay dung cac hé théng ty dong nhim hd trg phéan tich va kiém soat ndi dung cac
video trude khi dén voi ngudi dung, didc biét 14 tré em.

DNN 12 mét khai niém chi cac thuat toan may hoc dé xay duyng mé hinh déi trong biang cach hoc theo nhiéu
cAp biéu dién tir cic quan hé phirc tap trong dit liéu hoc [2]. Vi cac két qua ndi bat trong bai toan nhan dién va phan
16p anh, trong d6 d6 chinh x4c tang hon 20% so v6i cac thudt toan trude day [3], ciing nhu dwoc nhiéu hing cong nghé
dau tu 4p dung trong nhiéu linh vyc khic nhau nhu: nhan dang anh, xir 1y tiéng néi, xir Iy ngén ngit ty nhién... DNN
dang 1a mot xu huéng ma cong dong nghién ctru trén thé gidi dac biét quan tam.

object models

object parts
(combination
of edges)

Hinh 1. Y tuong bai toan nhan dién mat ngudi sir dung DNN [3].
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Ta c6 thé trinh bay ¥ twong thuat toan DNN thuc hién trong bai toan nhan dién dbi twong nhu sau: dé xay
dung mé hinh biéu dién dugc dbi trong can hoc (trong bai toan nay cu thé 1a thong tin vé mat ngudi — hinh 1) thi thuat
toan thuc hién hoc theo nhiéu cap. Trong d6, dau ra cua cap thdp hon s& 1a dir liéu dau vao cia cip cao hon. Cu thé dau
vao bai toan nay 14 cac birc anh mat ngudi cho qua trinh hoc, thuat toan st dung cac don vi diém anh (pixel) trén birc
anh dé lam dir liéu hoc cho tang thir nhat voi két qua hoc dugc 1a “khai niém” edges (goc canh). Trong tang tiép theo
bang cach két hop cac edges voi nhau thudt toan s& hoc cac “khai niém” & muc cao hon nhu cic phan ciia khudén mit
(mét, miii...). Twong ty nhu vy cac ting sau dé tiép tuc két hop cac “khai niém” dé xdy dung mo hinh khuén mit
dung cho vi¢c nhan dang.

Ditlién Video hoc

Eet gqua cac canh chia
Dads Ak bao lec

Video dinvao

He thidomg phat l
I bao lue | ——>

Hinh 2. Kién trac tng quan ciia mot hé théng phat hién thong tin bao luc trong video.

Kién truc téng quan ciia mot hé théng phat hién canh bao luc bao gdm cac phan chinh sau: (1) tién xu 1y
video, (2) trich xuit dic trung, (3) st dung thuit toan may hoc dé xdy dung mé hinh tir tip ddc trung rat trich, (4) su
dung mo hinh da hoc dé phat hién cac canh bao lyc trong video dau vao. Trong d6 d6 chinh xac cua hé théng phu thudc
nhiéu vao viéc trich chon dic trung phi hop & budc (2) dé biéu dién cho thong tin bao lyc. Cac nghién ctru gan day da
chi ra rang viéc sir dung cac dic trung cap thap nhu SIFT, HOG,... chua thé hién hét dugc ngit nghia ctia khai niém bao
luc [4]. Thay vao d6, cac nghién ciru ndy sir dung tap cac khai niém va cac thudc tinh lién quan dén hanh vi, su kién,
vat dung lién quan dén bao lyc nhu: lira (fire), vii khi nong (firearms), vat dung gdy sat thuong (cold arms), dung xe
(car chases), canh chét choc (gore), mau (blood), ddnh nhau (fights) [5]. Bing viéc xdy dung cac bo phén 16p cua cac
khai niém va thugc tinh trén, canh bao luc duoc xac dinh bang cach tong hop diém tuong tmg ctia cac bo phan 16p. Tuy
nhién, cac b phan 16p nay van sir dung cac dic trung cap thap.

Theo d6 trong nghién ctru nay chung t6i s& st dung DNN dé xay dung va biéu dién cac thudc tinh cho bai
toan phat hién canh bao luc trong video, day cling 13 mdt nghién ctru so khdoi trong viéc ap dung DNN vao bao todn
nay. Ching t6i sir dung ba md hinh DNN duoc danh gia 1a tot nhit hién nay bao gdm Alexnet [6] , UvANet [7], VGG
[8] trén dit lidu chudn VSD 2014 véi gan 62,18 gidr video. Két qua thuc nghiém cho thdy viéc sir dung DNN cho két
qua tot hon 13% so véi viée sir dung didc trung cap thap, trong d6 v6i mo hinh VGG 19 cho két qua cao nhat 1a 48,12
%. Viéc phan tich két qua thyc nghiém lya chon va sir dung thong tin dugc rat ra & cac ting phu hop nhat trong mo
hinh DNN ciing nhu cach thirc biéu dién théng tin mot video 1am co s& cho cic nhom nghién ciru c6 lién quan dén viée
ap dung DNN cho bai todn nay.

B cuc cuia bai bao duge trinh bay nhur sau: phan II s& gii thiéu mot sé nghién ctru lién quan dén bai toan
phat hién canh bao lyc trong video va sir dung DNN trong cac bai toan thi giac may; phan III trinh bay vé hé thong
phét hién canh bao lyuc trong video sir dung DNN dé biéu dién cac thudc tinh dé giai quyét bai toan; két luan va hudng
phat trién duoc trinh bay trong phan IV.

Il. MOT SO NGHIEN CU'U LIEN QUAN
A. M@t s6 nghién ciru lién quan dén bai toan phat hién canh bao lyc trong video

Do 16n va phuc tap vé mat dir liéu video can xu 1y cling nhu sy nhép nhéng trong khai niém bao luc 1a nhiing
thach thirc chinh trong bai toan phat hién canh bao lyc trong video. D4y ciing 1a bai toan dugc cong ddng nghién ctru
trén thé gidi dac biét quan tam, trong d6 cac hudng nghién ctru tip trung vao viéc lya chon déc trung phu hop dé biéu
dién thong tin bao lyc. Cac két qua cong bd déu sur dung dir liéu chuan trong cudc thi VSD (MediaEval Affect Task:
Violent Screnes Detection). Cac nghién ciru gan ddy c6 thé dwoc chia 1am ba huéng nghién ctru chinh: huéng nghién
ctru st dung déc trung thi giac (visual feature) [9] [10] [11], hudng nghién ctru st dung dac trung am thanh [12] [13],
hudng nghién ctru str dung két hop da déc trung [14] [15] [16].

2 http://www.multimediaeval.org/
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Mot s6 dic trung thi gidc thudong dugc sir dung nhu Scale-Invariant Feature Transform (SIFT), Histogram of
Oriented Gradients (HoG), Histograms of Optical Flow (HoF), ... trong d6 mdt sé nghién ctru trude day sir dung nhiitng
déc trung nay dé phat hién cac phan canh chira ltira, mau, vu nd, ... tir d6 1am co 8O dé phat hién canh bao luc. Nghien
ctru dau tién thudc linh vuc nay la cua Jeho va cong su [9], nhom tac gia dé xuét tiép can nhan dang canh bao luc bing
cach phat hién cac canh xuat hién ngon lira, méu, phan tich mirc d6 chuyén dong va sir dung dic trung ciia hidu tng 4m
thanh. Trong khi d6 Chen va cdng su da tich roi viéc phat hién canh bao lyc thanh phat hién canh hanh dong va canh
dam mau [10]. Trong nghién ctru ctia minh, Clarin va cong su gi6i thidu hé thong sir dung lugc dd Kohonen dé phat
hién canh c6 da ngudi va mau két hop vai phan tich cudng do cac chuyén dong dé phat hién cac canh bao lyc [11].

Am thanh ciing 1a mot yéu t6 quan trong dé phat hién canh bao luc trong video, Mel-frequency Cepstral
Coefcient (MFCC) la ddc trung &m thanh thudng duge cdc nhom nghién clru s dung. Bang viée st dung MFCC céc
nhom nghién ctru da gianh giai nhat cudc thi vé phat hién su kién trong video (TRECVID Multimedia Event Detection)
[12][13].

Hudng nghién ctru giai quyét bai toan bang cach két hop da dic trung gin day ciing dugc nhiéu nhom nghién
clru quan tim. Gong Yo va cong su dé xuat két hop dic trung 4m thanh va dic trung thi giac [14]. Ngoai ra céch thirc
két hop cac loai dic trung v6i nhau ciing dwoc quan tm nghién ctiru. Cac nghién ctru [15][16] chi ra rang c6 hai hudng
két hop d6 1a (1) Early Fusion: két hop céc loai dic trung khac nhau thanh dic trung chung dé huan luyén mé hinh, (2)
Late Fustion: két qua dugc tong hop tir két qua ciia cac md hinh duge hoc tir cac dic trung riéng r&. Trong qué trinh
thyc nghiém, nhom céc tic gia nay ciing dua ra cac két qua thyc nghiém cho thiy d6 chinh xac cua Late Fustion cao
hon so véi Early Fusion.

Bén canh do, cac nghién ctru gﬁn day su dung céc thudce tinh dé biéu dién khai niém bao luc. Cac thudc tinh &
day lién quan dén hanh vi, sy kién, vat dung lién quan dén bao luc nhu: lira (fire), vii khi nong (firearms), vat dung gay
sat thuong (cold arms), rugt dudi xe (car chases), canh chét choc (gore), mau (blood), danh nhau (fights) [5]. Trong
nghién ctru nay nhom ciing chi ra rang viéc sir dung cac thudc tinh s& cho két qua nhan dién canh bao lyc tt hon so véi
viéc sir dung cac dic trung thi giac thong thudong. Tuy nhién dé biéu dién cac thude tinh dé xuat nhém nghién ciru ciing
chi str dung cac dac trung thi giac nhu RGB-SIFT.

B. Mot s6 nghién ctru sir dung DNN cho linh vue thi gidc may

Mot trong nhitng 1y do ma DNN dugc didc biét cha y t6i do 1a kha nang hoc dac trung (learn feature
representation). Kha niang nay dugc cong dong nghién ctru chu ¥ t6i tir két qua nghién ctru ciia Andrew Ng [3] cong bd
trong viéc nhan dién cac ddi tugng trong dit liéu ImageNet3. Nh6ém nghién ciru da sir dung DNN dé hoc mé hinh cia
cac d6i tuong tir dit liéu ma khdng sir dung bat ctr dic trung thi gic ndo, két qua do chinh x4c nhan dang thu dugc cai
thién vuot trdi so V6i phuong phap tot nhat trude do.

Thang 10 nim 2012, trong cudc thi vé phan 16p anh (image classification) trén tap dir liéu ImageNet (dir liéu
gdm 1,2 triéu anh ctia 1000 16p) bang cach sir dung Deep Convolutional Neural Networks gido su Geoffrey Hinton va
cong su da thing tuyét doi véi cach biét 1én dén 10 dén 15% so véi doi dimg thir hai [6]. Tir két qua ctia nghién ctru
nay, md hinh Alexet — kién triic mang sir dung trong qué trinh huan luyén mang trén dir liéu ImageNet ra doi, day ciing
1a md hinh dugc rat nhiéu nhom nghién ctru sir dung cho cac bai toan khac nhau. Mdi diy nhét, bang cach cai tién kién
trac md hinh Alexnet, nhom nghién ciru Zisserman di dé xuit moé hinh VGG, ddy dang 1a mé hinh cho két qua t5t nhat
dbi v6i bai toan phan 16p anh trén dit liéu ImageNet.

Trong nghién ctru cuia nhoém Mettes [7] thay vi st dung mét phén dir liéu cia ImageNet dé huén luyén mang
nhu Alexnet, thi nhém sir dung toan bd dir liéu da duoc t6 chire lai gdm 14 triéu anh véi 21,814 16p. Két qua cua qua
trinh huén luyén 12 cac mo hinh UvANet, theo nhom tac gia nghién ciru danh gia thi day 1a mé hinh cho két qua tét
nhét cho bai toan phat hién sy kién trong video.

Ngoai ra, trong cac linh vuc khac nhu xir Iy tiéng néi, xir Iy ngdn ngit ty nhién véi viée ap dung céc thuat toan
DNN da dem lai cac két qua kha quan so vé6i viéc ap dung céc thudt toan trudc day. Piac biét cic cong ty 16n nhur
Google, Facebook, Microsoft, Baidu déu thanh 1ap cac lab vé DNN dé nghién ctru va 4p dung vao cac san pham cua
minh. Trong d6 da c6 mot s6 ung dung duoc trién khai nhu dich vu tim kiém anh trong Google+, rng dung dich cta
Microsoft Translator, hay chirc ning nhan dang tiéng néi trong Android.

Trong nghién ctru nay, ching t6i s& sir dung DNN dé xdy dung va biéu dién cac thudc tinh dwoc dé xuit trong
nghién ctru [5] cho bai toan phat hién canh bao luc trong video. Chung t6i sir dung ba md hinh DNN bao gdm Alexnet
UvANet, VGG dénh gia tren tap dir liéu chuén VSD 2014 vé6i gin 62, 18 gio video. Két qua thuc nghiém cho thiy viéc
sir dung DNN cho két qua t6t hon 13% so véi viéc sir dung dic trung cap thap, trong d6 véi mo hinh VGG 19 cho két
qué cao nhét 13 48,12%.

3 http://www.image-net.org/
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I1l. DEEP NEURAL NETWORKS BIEU DIEN CAC THUQC TiNH CHO BAI TOAN PHAT HIEN
CANH BAO LUC TRONG VIDEO
C. Kién tric hé thong
. Chung t6i xdy dyng mot h¢ thong trong d6 cho phép danh gia viéc sir dung cdc m6 hinh DNN khac nhau biéu

dién cac thugc tinh cho bai toan phat hién canh bao lyc trong vi@eo. H¢ thong bap gom cac thanh phan chinh sau: tién
xu ly video, rat trich dac trung, xay dung b phan 16p ng v&i moi thude tinh, huan luyén mo hinh.
1. Tién xir Iy video

Dlu vao cua h¢ thong 1a céc video ma cy thé & day trong dif liéu ma ching t0i st dung tir cudc thi MediaEval
Affect Task [17][18] 1a cac bo phim Hollywood. Céc video s€ duge cat thanh cdc doan (shot) moi doan c6 thoi luong 1a
5 gidly, trong moi doan chung t6i s€ lay mau theo tan suét 5 canh (keyframe)/ gidy dwoc lam dit liéu dau vao cho qua
trinh rat trich dac trung ti€p theo. Viée lay mau cing nhu théng s6 vé thoi gian trong mét doan dwoc sir dung theo
nghién ctru nham dam bao mirc cin bang gitra mét thoi gian va d6 chinh xac sau khi rat trich dac trung [19].
2. Rut trich dac trung

Chung t6i str dung Caffe framework [20] dé thyc hién qua trinh rut trich ddc trung tir ba mo hinh bao gdm
Alexnet , UvANet, VGG.

Bo phan 16p sub-concepts
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Véc to ddc trung
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Hinh 3. Kién tric hé thémg d8& xudt phat hién canh bao luc trong video su dung DNN

Trong d6, Alexnet 1a mo hinh dwoc hoc tir dir liéu ctia Imagnet véi kién trac gdm 8 ting (layer) trong d6 co 5
layer dau l1a convolutional layer va 3 layer con lai 1a fully connected layer. Pau ra 16p cudi cung 1a 1000 chiéu twong
g v6i s6 16p can phan 16p. Chung t6i s& thue nghiém dwa trén viée rut trich dic trung & 3 layer cudi trong kién trac
mang Alexnet (fc6, fc7, fully connected layer) dir liéu rat trich 1an luot c6 sb chidu tuong tmg 12 4096, 4096 va 1000.
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Hinh 4. Kién trac mang Alexnet [6]
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UvANet dugc gioi thiéu la mot mé hinh duge hoc trén toan bo dir liéu cua Imagnet trong do nhom nghién ctru
cung cip bon md hinh khdc nhau can ctr vao cach hoc mé hinh va s6 ddu ra cua 16p cudi cung. Tén cac md hinh tuong
g vdi s6 16p bao gdm UvANet_Bottom-up-4k 4437, UvANet_Bottom-up-8k 8201, UvANet_Bottom-up-13k 12988.

VGG cung cip 2 mé hinh tuong ng voi s6 layer khac nhau dé 1a VGG 16 va VGG 19. Trong mai mo hinh
déu co kién trac gém co 3 layer cuoi la fullyconnected layer, 2 16p ké cudi c6 sb chiéu 1a 4096 va tang cudi cing co
chiéu 1 1000 tuong mg véi s6 16p clia bai toan phan 16p anh trén dir lidu ciia ImagNet.

Ung v6i mdi shot chiing toi sé& rut trich didc trung ciia 5 keyframe twong tmg va tién hanh thyc hién tong hop
dé duoc dai dién dac trung cho shot. Trong qua trinh thyc nghiém chung t6i thyc hién tong hop va so sanh theo hai
cach 1a 14y gié tri 16n nhat (max pooling) va ldy gié tri tong tir dit lidu véc-to dic trung ctia 5 keyframe/ gidy dé dai dién
cho mot shot.

3. Xdy dung bé phdn l6p cho thuéc tinh

Tir tap ddc trung duoc rat ra theo timg shot dugc chuan héa vé doan [0,1], ching toi s& sir dung LibSVM [21]
két hop voi phuong phap k-fold cross validation v6i k=5 nham muc tiéu t6i wu cac tham sé (C,g) cua thuat toan SVM
v6i chi-square kenel dé xay dung 13 bé phén 16p tuong tng v&i 13 thudce tinh biéu dién cho khai niém bao lyc duge
gi6i thiéu trong nghién ciru [5]. Ung v6i mdi shot, chiing toi s& xay dung mot véc-to ddc trung biéu dién thong tin 13
thudc tinh tuong tmg véi 13 chiéu lam dit lidu dau vao cho qua trinh huin luyén xay dung mo hinh phat hién canh bao
luc trong video. Trong d6 gia tri twong ing vai mdi chiéu trong véc-to 1a diém cua timg bd phan 16p cua timg thude
tinh dugc xay dung & budc trén.

4. Xdy dung moé hinh phat hién canh bao lyc trong video

i PAu vao cua qua trinh huén luyén mo6 hinh dé nhan dién canh bao luc trong video 1’51 véc-to dac trung 13 chiéu
dugc d¢ cap ¢ budc trén, ching toi sir dung SVM véi cach thire twong tu nhw qua trinh huan luyén mo hinh céc thuge
tinh. K&t qua 1a mé hinh phén 16p dugc st dung cho bude danh gid két qua qua trinh huan luyén.
D. Thuc nghiém va danh gia

Véi muc giéu danh gia viéc ap dung DNN vao viéc biéu dién cac thudc tinh cho bz‘ii toan phat hién canh bao

luc trong video, dong thoi phan tich viéc lua chon kién truc phu hop va cach thire biéu dién video cho bai toan nay
chung t6i tién hanh thuc nghiém vdi cac thong tin vé dir liéu, d6 do va ket qua nhu sau:
1. Dit liéu thuc nghiém

~ D¢ danh gia phuong phap dé xuét ching t6i sir dung dir liu tir cudc thi MediaEval Affect Task 2014, dit liu
dugc lay tir 31 bo phim Holllywood, day ciing la dir liéu chuén dugc sir dung cho cac nhdm nghién ctru lién quan dén
bai toan phat hién canh bao luc trong video. Dau vao cua bai toan la video va bai toan y€u cau phat hién ra cac khung
hinh chtra cdnh bao luc. Trong qua trinh thuc nghiém chung toi chia tap dir li¢u ra lam hai phan dung d€ hoc m6 hinh
va kiém tra mé hinh xay dung dugc. Tap hoc bao gom 24 phim v6i tong s6 gio phim 1a 48,19 gio twong tng la 34.779
shot. Trong khi d6 tap kiém tra bao gom 7 phim véi tong 13,89 gid phim twong ung 1a 10.006 shot.

Bang 1. Théng ké dit lidu trong tap xdy dyng md hinh

STT Tén phim Thoi gian (gidy) S6 keyframe S shot

1 Armageddon 8681,05 217026 1737
2 BillyElliot 6349,36 158734 1270
3 Eragon 5985,57 149639 1198
4 Harry Potter 5 7954,72 198868 1591
5 I Am Legend 5780,58 144514 1157
6 Leon 6344,49 158612 1269
7 Midnight Express 6960,96 174024 1393
8 Pirates Of The Caribbean 1 8241,01 206025 1649
9 Reservoir Dogs 5721,98 142825 1143
10 | Saving Private Ryan 9750,89 243772 1951
11 | The Sixth Sense 6178,01 154450 1236
12 | The Wicker Man 5870,89 146772 1175
13 | The Bourne Identity 6816,29 170407 1364
14 The Wizard of Oz 5859,29 146482 1172
15 Dead Poets Society 7415,17 185379 1484
16 | Fight Club 8006,34 200158 1602
17 Independence Day 8834,96 220874 1767
18 | The Godfather 10194,96 254874 2039
19 | Pulp Fiction 8887,97 222199 1778
20 Forrest Gump 8176,97 204424 1636
21 | Fargo 5646,34 141158 1130
22 | The Pianist 8567,10 241177 1714
23 | Fantatic Four 1 6097,41 152360 1219
24 | Legally Blond 5523,49 138087 1105

Tong 173833,8 4345840 34779
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Bang 2. Théng ké dit liéu trong tap danh gia

STT Tén phim Thoi gian (gidy) S6 keyframe S6 shot

1 V for Vendetta 7626,49 190662 1526
2 Terminator 2 8831,37 220784 1767
3 Jumanji Collectors 5993,98 149849 1199
4 Ghost in the Shell 4966,00 124150 994
5 Desperado 6012,89 150322 1203
6 Brave Heart 10224,49 255612 2045
7 8 Mile 63655,53 158888 1272

Téng 50010,75 1250267 10006

2. B¢ do va phwong phap danh gia

. Chung t6i s dung do do MAP (Mean Average Precision) duoc ban t6 chirc cudc thi MediaEval VSD 2014
cdng bo ing vai tap dir liéu ma nh(’)m’ dang str dung. P9 do dya 7trén thir ty cac shot duqq tra vé tur hé thong phat hién
canh bao lyc trong mot video so voi két qua dugce dua ra tir ban t6 chirc. MAP duogce tinh bang cong thirc sau:

5
MAP — 2=t AP()
MAP = ’

O day V 14 tong sb video va AP 1a d6 chinh xé4c trung binh cho timg video. Trong d6 AP dugc tinh theo cong thirc sau:

Yr=1(PU)xrel (k))

number of positive shots

AP =

) Trong d6 P(K) 1a do chinh x4c cua top k phan doan c6 do bao luc cao nhét’ do hé théng’tré vé va rel(K) s& bang
1 néu phan doan thir k dugc gan nhén 1a bao luc (dwoc ban t6 chirc VSD cung cap) hodc 0 néu doan do6 khéng chira
canh bao lyc.

3. Két qua thuc nghiém

Chung t6i tién hanh danh gia viéc stir dung DNN dé biéu dién cac thudc tinh cho bai toan phat hién canh bao
luc trong video. Bang 3 1a két qua thyc nghiém trén 3 mé hinh ma chung toi da dé cap bén trén bao gdbm Alexnet,
UvANet va VGG trong d6 gom cac két qua rut trich dic trung ¢ cac layer khac nhau. Hai phwong thirc két hop dic
trung ctia 5 keyframe ctia mot shot bao gom lay gia tri 10n nhat (max pooling) va lay gia tri tong (sum pooling) ciing
dugc danh gia.

Bang 3. Két qua thuc nghiém danh gia mé hinh DNN cho bai todn VSD

Mb hinh Céu tridc mang MAP % MAP %
(max pooling) (sum pooling)
fc6 45,43 44,89
Alexnet fc7 47,21 44,8
Fully connected layer 35.81 33.50
fc6 42.86 41.99
VGG 16 fc7 44.18 42.7
Fully connected layer 36.9 35.57
fc6 46.15 43.5
VGG 19 fc7 48.12 44.41
fullyconnected layer 34.92 35.28
UvANet_Bottom-up-4k 39,29 38,49
UvANet UvANet_Bottom-up-8k 39,48 39
UvANet_Bottom-up-12k 39,5 38,2

Dua vao bang két qua cho thiy trong ba mé hinh danh gia thi mé hinh VGG cho két qua cao nhét v6i d6 chinh
X4c 1a 48,12% tmg v&i ddc trung duogc rat trich tir fe7 layer. Phan tich két qua thuc nghiém trén phuong dién ciu tric
mang trén cdc md hinh cho phép rut trich dic trung biéu dién & cac ting khac nhau Alexnet va VGG — hinh 4 | ta c6
thdy rang viéc sir dung dic trung tir cac 16p ké cudi luén cho két qua tt hon. Trong d6 didc trung & 16p fc7 luon cho
két qua cao nhét, didu nay ciing pht hop véi mé ta vé DNN di nhin manh viéc cang & 16p ké sau thi mé hinh cang
mang tinh tong quat hoa.
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Hinh 4. Phén tich két qua lya chon kién triic DNN.
Trén phuong dién biéu dién thong tin video theo cach cit video thanh ting shot va 1iy mau keyframe thi két

qua thyc nghiém cho thdy viéc két hop cac dic trung tir cac keyframe bang phuong phap max pooling thuong cho két
qua tot hon so véi sum pooling.
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Hinh 5. Phén tich két qua lwa chon cach biéu dién video.

Ngoai ra, dé so sanh viéc st dung DNN véi cac ddc trung thi giac thong thuong, chung toi tién hanh thuc
nghiém twong ty trong d6 thay thé viéc sir dung DNN bang dic trung RGB-SIFT — mét dic trung ma rat nhiéu nghién
ctru st dung trong xir Iy anh. Theo d6 do chinh xac dat dwoc khi st dung RGB-SIFT 14 39.44%, dua vao biéu d so
sanh két qua & hinh 6, so sanh két qua t6t nhét clia cac mo hinh cho ta thdy viéc sir dung DNN dem lai hiéu qua tét hon
13% so véi viée st dung dac trung thi giac thong thuong.

60

50

47.21 4812
20

30
20
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RGB-SIFT Alexnet UvANet VGG

W RGB-SIFT DAlexnet WUvANet WVGG

Hinh 6. So sanh sit dung DNN v&i phuong phép st dung déc trung thi gidc thong thudong

Nhu vdy, viée st dung DNN dé biéu dién cac thudc tinh cho bai toan phat hién canh bao luc trong video s&
mang lai hiéu qua tot hon so v6i su dung céc ddc trung thi gidc thong thuong. Trong do, khi str dung cac mé hinh DNN
thi thong tin & cac ting ké cudi thuong mang lai d6 chinh x4c cao hon. Ngoai ra, d6i véi bai toan phat hién sy kién
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trong video noi chung ciing nhu phat hién canh bao lyc trong video noi riéng thi phuong phap maxpooling cac dac
trung theo tirng doan s&€ mang lai hi€u qua tot hon so véi phuong phap sum pooling.

IV. KET LUAN VA HUONG PHAT TRIEN

Trong bai béo nay, ching t6i da dé xut viéc sir dung DNN dé biéu dién cac thudc tinh cho bai toan phat hién
canh bao lyc trong video. Dy 1a mdt bai toan co6 tinh ing dung va thyc tién cao, dic biét can thiét cho viéc kiém soat
cac ndi dung video bao lyc trude khi ching tiép can véi nguoi ding. Tir do, ching toi da xay dung mét hé thdng cho
phép danh gia viéc sir dung DNN ma cu thé hon 1a 3 mé hinh dang dugc cong dong nghién ctru vé xu 1y anh st dung
d6 1a Alexnet, UvANet, VGG. Két qua thuc nghiém trén tap dir liéu va d6 do chuan ciia cudc thi VSD 2014 cho thiy
viéc sir dung DNN gitip tang do chinh xac 1én hon 13% so vdi str dung déc trung thi gidc thong thudong. Pong thoi viée
sir dung céc thong tin, ddc trung ¢ cac tang ké cudi trong md hinh DNN va biéu dién doan video bang phuong phap
maxpooling trén tap dic trung cua keyframe s€ mang lai hi¢u qua.

Trong thoi gian téi, chung toi s& tap trung vao viéc xdy dung va bo sung tap cac thudc tinh mo ta khai niém
bao luc dé nang cao d¢ chinh xac cuia qua trinh nhan dién. Ngoai ra, ching t6i s€ nghién clru va d& xuat md hinh DNN
riéng cho bai toan phat hién sy kién ndi chung va phat hién canh bao lyc trong video néi chung.

V. LOI CAM ON

Nghién ctru nay 1a san phim cua dé tai "Nghién ctru mot sé ki thuat deep learning cho céc bai toan nhan dang anh" ma
s06 D2015-10, thudc Truong Pai hoc Céng nghé thdng tin - PHQG TP.HCM

TAI LIEU THAM KHAO
[1] Http://www.ocd.pitt.edu/Files/PDF/Parenting/TvAndMovieViolence.pdf, “TV and Movie Violence: Why watching it is
harmful to children,” Accessed 10 Jan 2015.

[2] Y. Bengio, A. Courville, and P. Vincent, “Representation learning: A review and new perspectives,” IEEE Trans. Pattern
Anal. Mach. Intell., vol. 35, no. 8, pp. 1798-1828, Aug. 2013.

[3] Q. V Le, “Building High-Level Features Using Large Scale Unsupervised Learning,” in Acoustics, Speech and Signal
Processing (ICASSP), 2013 IEEE International Conference on, 2013, pp. 8595-8598.

[4] C. Liang-Hua, H.-W. Hsu, L.-Y. Wang, and and Chih-Wen Su, “Violence Detection in Movies,” in Computer Graphics,
Imaging and Visualization (CGIV), 2011, pp. 119-124.

[5] V.Lam,S.Phan, D. T.Ngo, D.-D. Le, D. A. Duong, and S. Satoh, “Violent Scene Detection Using Mid-level Feature,” in The
Fourth Symposium on Information and Communication Technology (SolCT), 2013, pp. 198-205.

[6] A. Krizhevsky, I. Sutskever, and G. E. Hinton, “ImageNet Classification with Deep Convolutional Neural Networks,” in
Advances In Neural Information Processing Systems, 2012, pp. 1-9.

[7] P. Mettes, D. C. Koelma, and C. G. M. Snoek, “The ImageNet Shuffle,” Proc. 2016 ACM Int. Conf. Multimed. Retr. - ICMR
’16, pp. 175-182, 2016.

[8] K. Simonyan and A. Zisserman, “Very deep convolutional networks for large-scale image recognition,” arXiv Prepr.
arXiv1409.1556, 2014.

[9] J.Nam, M. Alghoniemy, and a. H. Tewfik, “Audio-visual content-based violent scene characterization,” Proc. 1998 Int. Conf.
Image Process. ICIP98 (Cat. No.98CB36269), vol. 1, pp. 353-357, 1998.

[10] C. Liang-Hua, H.-W. Hsu, L.-Y. Wang, and and Chih-Wen Su, “Violence Detection in Movies,” Comput. Graph. Imaging
Vis., pp. 119-124, 2011.

[11] C. Clarin, J. Dionisio, M. Echavez, and P. Naval, “DOVE: Detection of movie violence using motion intensity analysis on skin
and blood,” Pcsc, pp. 150-156, 2005.

[12] R. Aly, R. Arandjelovic, K. Chatfield, M. Douze, B. Fernando, Z. Harchaoui, K. Mcguiness, N. O’Connor, D. Oneata, O.
Parkhi, D. Potapov, J. Revaud, C. Schmid, J.-L. Schwenninger, D. Scott, T. Tuytelaars, J. Verbeek, H. Wang, and A.
Zisserman, “The AXES submissions at TrecVid 2013,” TRECVID Work., 2013.

[13] D. Oneata, J. Verbeek, and C. Schmid, “The LEAR submission at Thumos 2014,” ECCV2014 THUMOS Chall., 2014.

[14] Y. Gong, W. Wang, S. Jiang, Q. Huang, and W. Gao, “Detecting violent scenes in movies by auditory and visual cues,” Lect.
Notes Comput. Sci. (including Subser. Lect. Notes Artif. Intell. Lect. Notes Bioinformatics), vol. 5353 LNCS, pp. 317-326,
2008.

[15] C. Penet, C. H. Demarty, G. Gravier, and P. Gros, “Technicolor and INRIA/IRISA at MediaEval 2011: Learning temporal
modality integration with Bayesian Networks,” CEUR Workshop Proc., vol. 807, 2011.

[16] X.-F. Liu and X.-X. Zhu, “Parallel Feature Extraction through Preserving Global and Discriminative Property for Kernel-
Based Image Classification,” J. Inf. Hiding Multimed. Signal Process., vol. 6, no. 5, pp. 977-986.

[17] C. H. Demarty, C. Penet, M. Soleymani, and G. Gravier, “VSD, a public dataset for the detection of violent scenes in movies:
design, annotation, analysis and evaluation,” Multimed. Tools Appl., vol. 74, no. 17, pp. 7379-7404, 2015.

[18] C. H. Demarty, B. Tonescu, Y. G. Jiang, V. L. Quang, M. Schedl, and C. Penet, “Benchmarking violent scenes detection in
movies,” in Proceedings - International Workshop on Content-Based Multimedia Indexing, 2014, pp. 1-6.

[19] M. Merler, B. Huang, L. Xie, G. Hua, and A. Natsev, “Semantic model vectors for complex video event recognition,” |IEEE
Trans. Multimed., vol. 14, no. 1, pp. 88-101, 2012.



686 SU DUNG DEEP NEURAL NETWORKS BIEU DIEN CAC THUQC TiNH CHO BAI TOAN PHAT HIEN CANH BAO LUC...

[20] Y. Jia, E. Shelhamer, J. Donahue, S. Karayev, J. Long, R. Girshick, S. Guadarrama, and T. Darrell, “Caffe,” in Proceedings of
the ACM International Conference on Multimedia - MM ’14, 2014, pp. 675-678.

[21] C.-C.Changand C.-J. Lin, “Libsvm,” ACM Trans. Intell. Syst. Technol., vol. 2, no. 3, pp. 1-27, 2011.

ATTRIBUTES REPRESENTATION USING DEEP NEURAL NETWORKS
FOR VIOLENT SCENES DETECTION

Do Van Tien, Lam Quang Vu, Phan Le Sang, Ngo Duc Thanh, Le Dinh Duy, Duong Anh Duc

ABSTRACT— Deep Neural Networks (DNN) is a subfield of machine learning algorithms that is based on Artificial Neural
Networks for learning multiple levels of representation in order to model complex relationships among data. With so many
outstanding results compared with the previous method, several research groups use DNN in many different areas such as image
processing, audio processing, natural language processing.

In this paper, we propose using DNN to represent attributes for violent scenes detection. This is a problem not only highly practical
but also the basis to build analytical tools and video content moderated. To evaluate the proposed method, we use some common
pre-train model such as Alexnet, UvANet, VGG and experiments conducted on VSD 2014. The experimental results showed that the
accuracy when using DNN is 48.12% higher than the best method does not use DNN 13%.

Keywords— Violent scences detection, deep neural networks, mid level feature.



