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MO HINH PHAT HIEN HANH VI BAO LUC
DA TANG SU DUNG MANG NORON TICH
CHAP VA MANG BO NHO DAI-NGAN HAN
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Hoc Vién Cong Nghé Bwu Chinh Vién Thong

Tém Tit: Nhan dién hanh vi 1a chu dé nghlen cliu day
thach thirc cua linh vyc thi giac may tinh voi rat nhiéu cac
ung dung hiru ich trong thuc té trong d6 bao gdm phat hién
hanh vi bao luc. Phat hién sém hanh vi bao luc giap chung
ta kip thoi co nhung hanh dong, ¢ thé ngin chin hay chi
it cling c6 thé giam thiéu thiét hai do tinh trang bao luc gy
ra. Trong bai bao nay, ching t6i trinh bay phuong phép
phat hién hanh vi bao lyc da tang, & giai doan dau, nhiing
nhoém dbi twong c6 nguy co xay ra bao luc cao duge phat
hién bang phuong phap str dung YOLO va thuét toan theo
doi dbi tuong Deep SORT. Tlep theo cac dac trung 2D cia
nhom i tuorng dugc trich xuét bang mang no-ron tich
chap (CNN) & giai doan thir hai. Cudi cing nhimng dic
trung nay dugc st dung lam dau vao cho mang bd nh¢ dai
ngin (LSTM) ¢ giai doan cudi dé xac dinh xem nhom ddi
tuong ¢6 hanh vi bao luc hay chi 1a nhom dbi tuong c6 hanh
vi binh thuong. Cac két qua thuc nghiém cho _thay, so voi
cac nghién ctru truge do, phuong phap dugc dé xuat khong
chi hiéu qua dé phat hién hanh vi bao lyc ma con giam so
luong phat hién sai, hiéu suat t6t phu hop dé mg dung
trong thuc té.

Tir khéa: Mang no ron tich chép, phat hién hanh vi bao
Iyc, YOLO, mang bo nhé dai-ngan han.
I. MO DPAU

Bao luc ludn 1a mot van dé& duoc quan tdm hang dau
trong xa hoi nao khong chi riéng Viét Nam ma trén toan
thé gidi. Hanh vi bao luc gay ra rat nhiéu hé luy cho x& hoi,
gay ton hai ca vé stic khoe, tinh than, tai san va doi khi 1a
ca tinh mang cua con ngudi. Da co nhiéu bién phap duoc
dua ra nhung tinh trang bao luc van thuong xuyén xay ra,
khong c6 dau hiéu thuyén giam.

Néu c6 mét co ché giam st hiéu qua, kip thoi phat hién
va canh bao hanh vi bao luc, ching ta hoan toan c6 thé ngan

chan hay chi it 1 giam thiéu t6i da nhiing thiét hai do bao
luc géy ra.

Trong nhiing nam gan day hé thong camera giam sat
theo ddi CCTV phét trién rat nhanh va duoc cai dat ¢ khap
moi noi, tir bénh vién, trudng hoc, duong phd cho dén
nhitng noi cdng cong khac. Mét trong nhitng chirc nang
guan trong, dang thu hiit dugc sy quan tdm cua gidi nghién
ctu la kha nang ting cuong gidm sat, theo ddi hanh vi bao
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lyc. Cac hé thdng hién tai da phan chi c6 chtic ning thu
nhan va luu trit hinh dnh con cong viéc glam sat chu yeu
van dya vao sirc ngudi, do d6 hiéu qua giam sét van con rat
thap vai chi phi van hanh cao.

Tich hop tri tué nhan tao Al vao h¢ théng camera, gitp
nang cao hi¢u qua dicu hanh giam sat la mét trong nhiing
xu hudng nghién ciru mai nhat hién nay.

Phuong phap hoc may (Machlne Learning) la cac
phuong phéap tu dong xay dung mot mo hinh toan hoc bang
cach sir dung dir liéu mau, con duoc goi la dir liéu dao tao,
c0 kha néng tu hoc hdi dua trén dit li¢u dua vao ma khong
can phai dugc 1ap trinh cu thé. Hoc may da duoc phat trién
tr nhirg ndm 1940, tuy nhién két qua thuc sy khong duoc
4n tuong. Nguyen nhan chu yéu 1a kho khian trong viéc thu
thap dir liéu va han ché cua tai nguyén may tinh. Cho dén
cudi thap nién, khi ma phan clrng may tinh da tré nén manh
hon cung vé6i sy phét trién cua internet da giup cho qua
trinh thu thap dix li¢u tré nén dé dang va thuc day su phat
trién ciia hoc may.

Gan day, mot nhanh ctia hoc may la hoc sau (Deep
Learning) da ndi [én thanh mot phuong phap hoc may tot
nhét. Hoc sau bao gom tap cac ky thuat hoc may manh sir
dung mang no-ron nhiéu 16p, nho d6 da dat dugc nhiéu ket
qua t6t trong nhitng bai toan thi giac may tinh. Thay doi
quan trong nay cling gitp giai quyet nhitng bai toan kho
con ton tai nhu phat hién hanh vi bao lyc.

Qua bai bao nay, ching t6i d& xuat mot phuong phéap
ung dung hoc sau phat hi¢n hanh vi bao luc da tang sur dung
YOLO va CNN- ‘LSTM Phan con lai cua bai bao dwgc bo
cuc nhu sau. Phan II gisi thi¢u cac nghién ctru lién quan.
Phan 111 md ta phuong phap dugc dé xuat. Phan 1V béo cao
két qua thuc nghiém. Huéng nghién ctru trong twong lai va
thao luan dugc trinh bay trong Phan V.

Il. NGHIEN CUPU LIEN QUAN

Trong tai liéu, nhiéu phuong phap di duge dé xuét cho
bai toan phét hién hanh vi bao luc [1, 2, 3]. Cac phuong
phép nay tap trung vao str dung hoc may va phan tich hinh
anh.

Phuong phap st dung hoc may dat két qua tot c6 thé ké
dén Fast fight detection [1]. Phuong phép cho rang trong
mot doan video bao lyc, ving d1em anh chuyén dong c6
hinh dang va vi tri dic bigt. Dau tién, su khac biét glua
nhirng khung hinh lién tlep duoc tinh toan va lay gia tri
tuyét doéi. Tiép theo, anh keét qua duoc nhi phan hoa, tao ra
nhitng vung chuyen dong. K vung chuyen dong lén nhat
duoc lya chon dé xu ly tlep Cuoi cung, dé phan loai K
viing chuyén dong nay, cac thdng sé: tam, chu vi, dién tich
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va khoang cach giira chiing dugc tinh toan. Két qua thu
nghiém trén cac tap di liéu Movie, Hockey Flght va UCF-
101 cho thay phuong phéap c6 hiéu qua tot va co thé ng
dung trong thé gidi thyc. Tuy nhién, phuo’ng phap nay
khong hiéu qua khi phan loai nhiing video c6 chuyén dong
lién tuc.

Hoc sau la mot tap hop con cua hoc may, tap trung cha
yéu vao st dung Mang no-ron nhiéu 16p. Hoc sau da dat
dugc do chinh xac va hi¢u qua cao trong rat nhiéu bai toan
thi giac may tinh so véi hoc may truyén thdng, trong dé
phai ké dén phan loai hinh anh.

Mang no-ron tich chdp CNN (Convolutional Neural
Network) [4] la mot trong nhiing kién trac duoc sir dung
rong rai nhat dugc dung dé phan loai anh. CNN ra doi dua
vao viéc md phong mét phan cach thic hoat dong cua nao
b6 con ngudi - si dung nhiing dac trung tr khdng gian dé
phan loai mot birc anh. CNN sir dung rat nhiéu bo loc c6
kha nang hoc hoi dé tu dong trich xuat dac trung tir hinh
anh, vi Vay CNN co thé “nhin dugc” nhitng dic trung quan
trong ma trich xuat dic trung thu cong kho cé thé phét hién.
Trong qua trinh huan luyén nhimg dic trung quan trong sé
duoc giit lai trong khi nhitng dic trung khong tbt s& duoc
loai bo khoi hé thong.

HINH 1. HINH ANH TU TAP DU LIEU HOCKEY

Mic du da gat hai duoc nhitng thanh coéng nhat dinh
trong nhiém vu phan loai anh, tuy nhién CNN lai khong
hi¢u qua vai bai toan phan loai hanh vi. Nguyen nhén chinh
do hanh dong 1a mot chudi hinh anh lién tiep, nén néu chi
str dung mot hinh anh don 1€ thi khé co thé dua ra dugc du
doan chinh xac. Vi du vai hinh anh tir tap dix liéu Hockey
& Hinh 1, chang ta khong thé phan biét duogc day 1 hanh
vi bao luc hay chi 1a mot hoat dong thé thao théng thuong.

Khac voi CNN, mang bo nhé dai ngan LSTM (Long
short term memory network) [5] duoc tao ra véi y tuong
bit chudc suy nghi cua con nguoi — mét nhuoce diém ma
mang no-ron truyén théng chwa thé lam duge. Con nguoi
khong bit dau suy nghi cua ho tir dau tai tit ca cac thoi
diém, vi dy nhu dé phan loai mot hinh anh trong bg phim,
con nguoi € s dung dén nhitng hinh anh truéc nira chi
khong st dung duy nhét hinh anh hién tai nhu CNN. LSTM
c6 dang mot chudi cac mo-dun lip di 1ap lai cua mang no-
ron dé mo phong lai cach suy nghi clia ndo nguoi. O d6 mi
mo-dun bao gdm 4 ting mang no-ron khac nhau va tuong
t4c v6i nhau mot cach dic biét. Nho vay, LSTM c6 thé ghl
nhé thong tin trong thoi gian dai, phu hop dé hoc tap véi
chudi hinh anh trong bai toan phan loai hanh dong.
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HINH 2. HINH ANH TU TAP DU LIEU PTIT

Nhiéu nghién ctru cho thay, hoc sau c6 thé ap dung kha
t6t cho bai toan phat hién hanh vi bao luc [6, 7, 8, 9]. Trong
do, phuong phap dem lai chinh xac va hiéu qua nhat la
phuong phap str dung ket hop CNN va LSTM [9]. Pau tién,
cac khung hinh lién tiép duoc dua vao mot CNN dé trich
Xuit dic trung. Sau d6 nhiing dic trung nay duoc dua vao
Bidirectional LSTM [10] dé phan loai nhitng khung hinh
lién tiép do la bao lyc hay khong. Phuong phap dwoc thir
nghiém trén tap dir liéu Hockey, Peliculas va Collected
Surveillance Camera (b dir ligu dugc nhom tac gia thu
thap) cho két qua rat tot va co thé sir dung dé phan loai
nhiing video c6 chuyén dong lién tuc. DU vay, phuong phap
dat @6 chinh xac khdéng cao khi phéan loai nhirng video cé
canh bao lyc chi chiém phan nho so vai khung hinh. Vi du
& hinh anh sb 2 tir tap dir liéu PTIT, canh bao luc trong
video chi chiém khoang mét phan dién tich nho trong
khung hinh, khi d6 thuat toan s& hoat dong khong tbt.

Nguyén nhan la vi khi sir dung toan anh dé trich chon
déc trung thi phan dic trung mo ta hanh vi bao luc khdng
thuc su ndi bat so véi cac doi tuong khac. Dé khic phuc
nhuoc diém nay, chung t6i d8é xuat phuong phap nhan dién
hanh vi bao luc da tang sir dung CNN-LSTM. M6 hinh nay
cho phép chlng toi tap trung hon vao vi tri xay ra hanh vi
bao lyc, tir d6 cho két qua c6 do chinh xéac cao hon.

lIl. PHWONG PHAP BE XUAT

'Phuong phép phét hi¢n hanh vi bao luc chung t6i dé
xuit duoc minh hoa trong Hinh 3. Cach tiép can nay duoc
chia thanh ba giai doan chinh. O giai doan dau, nhung
nhém nguol c6 kha nang bao luc cao sé dugc phat hién va
khoanh vung bang YOLO [11], két horp thuat toan theo doi
d6i twong Deep SORT [12]. Trong giai doan tlep theo, hinh
anh nhom ngum 6 nguy co bao luc cao tir cac khung hinh
s€ dugc dua vao CNN dé trich xuét dic trung. Va giai doan
cudi cing, nhimg ddc trung nay s& dugc dua vao LSTM dé
phén loai va quyét dinh xem nhom nguoi ¢d hanh vi bao
lyc thuc su hay chi 1a hanh dong binh thuong.

A. PHAT HIEN NHOM NGUOT NGUY CO BAO LUC
CAO

Budc dau tién, ching ti khoanh viing nhitng nhom dbi
tuong 6 nguy co bao lyc cao. Chung toi dua ra mot luat
don gian dé chon nhitng nhom nay do6 1a nhém nhimg ngudi
dung canh nhau.

Chung t6i stir dung YOLOvV4 [13] — la mét trong nhung
phuong phép phat hi¢n a6i tuong dugc sir dung rong rai va
t6t nhat hién nay da duoc kiém ching trén tap dit lisu MS
COcCoO.
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HiNH 3. KIEN TRUC TONG QUAN MO HINH PHAT HIEN BAO LUC PA TANG KET HOP CNN-LSTM

Céc dbi twong sau khi dugc phat hi¢n bei thuat toan
YOLO s& dugc theo ddi va lién két qua mot chudi cac
khung hinh béi thuat toan Deep SORT [12], tir d6 c6 thé
tim ra dugc nhom cac dbi tuong gan nhau. Pay chinh la
nhom ddi tugng c6 nguy co xay ra hanh vi bao luc. Két qua
qua trinh dugc minh hoa ¢ Hinh 4.

B. CNN-LSTM

Khong phai tit ca cac nhom doi  tugng dirng canh nhau
déu c6 thé xay ra hanh vi bao lyc, dé di dén quyét dinh cudi

cling chdng ta can tién hanh thém maot budc xir ly nham
phan biét dau 1a hanh vi bao lyc that dau 1a nhitng nhom
khong c6 hanh vi bao luc.

Hanh vi bgo lyc la mgt chudi hanh déng, vivay chung ta
can quan sét chugi cac khung hinh lién tiép dé c6 thé dua
ra duwoc du dodn cudi cung.

HINH 4. VI DU PHAT HIEN NHOM POI TUONG NGUY CO BAO LUC CAO
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Nhu d dé cap truge d6, md hinh thich hgp nhat dé phan
loai dir ligu dang chuoi cac khung hinh lién tiep do la kién
tric ket hop CNN-LSTM.

Kién tric CNN-LSTM sir dung CNN dé trich xuét dac
trung 2D cua anh dau vao, sau d6 két hop ciing LSTM dé
phan tich lién két Ve mat thoi gian cua dit liéu trude khi
dua ra dy doan cudi cung.

Dé Iya chgn md hinh CNN, ching toi tién hanh thir
nghiém mot s6 md hinh dang dwoc ung dung nhiéu hién
nay trén tap di liéu ImageNet Két qua ¢ Bang 1 cho thay
Resnet18 [14], dem lai su can bang tot nhat gitta d6 chinh
xéac va d¢ phuc tap ciia mo hinh, vi vay Resnetl8 da dugc
lya chon str dung cho vi¢c trich Xuit ddc trung 2D cua anh.
Chung t6i thay doi Iayer cudi cung dé thu duoc vector dac
trung 256 chiéu thay vi 1000 nhu ¢ phién ban géc.

Vector dac trung 256 chiéu nay sé& duoc sir dung lam di
liéu dau vao cua mang LSTM phan loai hanh vi bao luc.

Céc ddc trung ctia nhitng ving nguy bao luc cao tir cac
khung hinh lién tlep dugc dua vao LSTM dé trich xuat
nhung dac trung vé khong gian va thoi glan trude khi dua
vao bo phan loai Softmax dua ra quyét dinh cudi cung.
Chiing t6i cling st dyng Bidirectional LSTM thay cho
LSTM thong thuong dé tang tinh lién két gitra cac dau vao.
Kién tric ciia mot Bi-LSTM dwoc minh hoa & Hinh 5. Bi-
LSTM khong chi luu trr thdng tin tir qua khir ma con luu
trit ca thong tin den tir twong lai,

BANG 1. KET QUA THU NGHIEM MOT SO
MO HINH TREN TAP DU LIEU IMAGENET

Model Parameters Accuracy(%)
MobileNet 42 M 70.6
Resnet18 114 M 80.7
Resnet34 215M 82.4
Resnet50 23.9M 85.8
InceptionNet 23.2M 83.2
VGG16 138.4 M 80.5
VGG19 143.7M 84.2

kién trac nhu vay gilp mo hinh dé dua ra du dodn hon khi
ma chudi hanh vi bao luc dugc Bi-LSTM tiép nhan thong
tin tir ca hai chiéu thoi gian.

Chiing t6i ciing chon Kién trdc LSTM hai tang bai vi
qua thuc nghiém, so véi mot tang LSTM thi kién trdc
LSTM hai tang cho két qua tot hon, trong khi néu sir dung

Outputs

.\( atio FL
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HIiNH 5. KIEN TRUC cUA MOT BI-LSTM
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nhiéu hon hai tang LSTM thi d¢ chinh xac tang khong dang
ké nhung thoi gian xir ly lai tang 1én nhiéu.
IV. KET QUA THU'C NGHIEM
A.TAPDULIEU

Dé danh gia d6 chinh xéc cling nhu higu qua hoat dong
ctia thuat toan, chiing t6i tién hanh cac thuc nghiém trén ba

tap dir lieu Hockey Fight, Peliculas va PTIT dugc thong ké
trén Bang 2.

BANG 2. THONG KE CAC TAP DU LIEU

Tap d¥ liéu # violence # non-violence
Hockey Fight 500 500
Peliculas 100 100
PTIT 120 90

1) Tap dix liéu Hockey Fight : Tap q& lieu chura canh bao
lyc va khong tir tro choi khuc con cau trén bang Co tong
cong 1000 video, trong d6 500 mau 12 bao lyc va 500 mau
la khong bao lyc. T4t ca video c6 do dai 2 glay, kich thudc
khung hinh gifra cac video la giéng nhau va canh bao lyc
chiém phan I6n khung hinh. Cac video c6 chung nén va co
chuyén dong nén.

HINH 6. MOT SO Vi DU MINH HOA TRONG TAP DU LIEU PANH
GIA

2) Tap dit liéu Peliculas : Tap dit liéu bao gom cac phan
canh bao lyc va khong tir nhiing bo phim Hollywood, tro
choi

bong da va cac sy kién khac. C6 tong cong 200 video tat
ca. 100 trong d6 1a video bao luc va 100 con lai la video
khong bao luc. D§ dai video la 2 gidy, kich thuéc khung
hinh giira cac video khong giéng nhau toan b va canh bao
lyc chiém phan I6n khung hinh. Mi trudng va con ngudi
trong video ciling khac nhau. Nhing video nay ciling c0
chuyén dong nén.

3) Tap dir ligu PTIT: Day 1a tap dix ligu do chlng t6i thu
thap dé phuc vu cho nghién ctu tai Hoc vién Cong ngh¢
Buu chinh Vién thong. Tap dit ligu c6 tong cong 210 video,
trong d6 110 video 1a bao luc va 90 video la khdng bao luc.
Nhiing video nay c6 chung kich thuéc khung hinh nhung
d6 dai khac nhau, dugc quay voi cac bbi canh khac nhau
va khoang cach téi camera khac nhau tir gan dén xa. Hinh
s6 6 minh hoa mot s6 hinh anh md ta hanh vi bao lyc dugc
trich xuat tir céc tap dir lidu.
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B.KET QUA

Chuing t6i tién hanh thir nghiém bang ngdn ngit Python
va thu vién hoc sdu PyTorch véi cau hinh may tinh nhu
sau:

OS : Windows 10

CPU : 19-10900K

RAM : 32GB

GPU: GEFORCE RTX 2070 SUPER

Thuc nghiém duoc tién hanh trén ca 3 tap dix liéu
Hockey Fight, Peliculas va PTIT v&i hai md hinh CNN la
Resnet18 va VGG16 [15], hai md hinh LSTM la LSTM
truyén thong va Bi-LSTM. Bé xem xét sy anh huong cia
s luong timesteps (s6 lugng khung hinh LSTM sir dyng
dé du doan) dén d6 chinh xac, ching téi thir nghiém véi 10
va 15 timesteps. Tap dir li¢u dugc chia ra 80% cho huan
luyén va 20% cho kiém tra. Két qua thuc nghiém dugc tinh
toan bang do chinh xac nhu trong Bang 3. Thoi gian chay
cua Resnet18 vai 10 timesteps va 15 timesteps lan lugt la
80ms va 95ms, hoan toan phu hgp véi nhitng (ng dung
trong thoi gian thuc.

Két qua thyc nghi¢ém cho thiy phuong phép chung t6i
phét trién (Fight Reglon Candidate + Resnet18 + 2 Bi-
LSTM) cho két qua tot nhéat. Phuong phap nay dat do chinh
xéc cao hon so v6i cac thuat toan chi sir dung CNN-LSTM
don thuan ma khong ¢ budc tién xir ly. dé xac dinh ving
kha nghl Trong khi néu thay Resnet18 bang VGG16 thi do
chinh xac gan nhu khong thay d6i trong khi d6 phuc tap
ctia mang CNN ting 1én rat nhiéu.

Thuc nghiém ciing cho thay mang LSTM 15 tlmesteps
Bi-LSTM, cho két qua tot hon so véi 10 timesteps ma van
dam bao yéu cau thoi gian thuc.

V. HUONG NGHIEN C'U TWONG LAI VA THAO
LUAN

Ty dong phat hién hanh vi bao luc Ia rat quan trong dé
k1p thoi can thi¢p, ngan chan va canh bao. Tir do co thé
giam thiéu duoc thiét hai ca vé sic khoe, vat chit, Ian tinh
than cho con nguoi.

Bai bao da dua ra phuong phap phat hi¢n hanh vi bao
luc 6 hiéu qua cao, bang viéc két hop tién xir Iy phét hién

Bang 3. Két qua thuc nghiém
Numfbe Hockey Fight Peliculas PTIT

ro

time Preci | Recal F1 Precis | Recal F1 Precis | Recal F1

step sion | Score ion | Score ion | Score

10 094 | 095 | 094 | 086 | 089 | 087 | 082 | 084 | 083
Resnet18 + 2
LSTM 15 096 | 096 | 096 | 088 | 092 | 09 | 083 | 087 0.85
Resnetls + 2 10 096 | 097 | 096 | 089 | 091 | 09 | 084 | 086 0.85
Bi-LSTM 15 097 | 098 | 097 | 09 | 095 | 092 | 0.87 | 088 0.87
Fight Region 10 095 | 096 | 095 | 09 | 09 | 09 | 092 | 092 0.92
Candidate + 15 | 097 | 097 | 097 | 093 | 097 | 095 | 093 | 095 | 094
Resnet18 + 2
LSTM
Fight Region 10 1 1 1 092 | 093 | 092 | 092 | 092 0.92
Candidate + 15 1 1 1 | 096 | 099 | 097 | 097 | 099 | 0098
Resnet18 + 2
Bi-LSTM

10 094 | 094 | 094 | 084 | 086 | 085 | 0.81 | 082 0.81
VGG16 + 2
LSTM 15 096 | 096 | 096 | 085 | 089 | 087 | 0.85 | 0.86 0.85
VGG16 + 2 10 096 | 097 | 096 | 088 | 092 | 09 | 083 | 084 | 083
Bi-LSTM 15 097 | 097 | 097 | 092 | 093 | 092 | 087 | 088 0.87
Fight Region 10 095 | 096 | 095 | 088 | 092 | 09 | 089 | 09 0.9
Candidate + 15 | 097 | 098 | 097 | 094 | 096 | 095 | 092 | 096 | 094
VGG16 + 2
LSTM
Fight Region 10 1 1 1 092 | 093 | 092 | 092 | 092 0.92
Candidate + 15 1 1 1 | 096 | 099 | 097 | 095 | 097 | 0096
VGG16 + 2
Bi-LSTM
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MO HINH PHAT HIEN HANH VI BAO LU'C DA TANG SUY DUNG MANG NORON TiCH CHAP .....

viing kha nghi va str dung md hinh két hop CNN-LSTM dé
phén tich hanh vi bao luc trong ca khong gian va thoi gian.

Céc két qua thuc nghiém ciing cho thdy phuong phap
Clia chung t6i d nhanh, d¢ chinh xac cao va hoan toan phu
hop cho nhitng hé thong yéu cau xir ly thoi gian thuec.

Tuy nhién phuong phap van con nhiéu diém han Che
nhu tap dit liéu van chua du 16n dé co thé bao quat duoc tat
ca cac trudng hop c6 thé xay ra trén thyuc té. Chua duoc
kiém thir trong nhiéu bdi canh moéi truong khac nhau.

Cong vi¢c du kién trong thoi _gian téi ctia nhom dy an
1a tiép tuc xay dung b dir liéu day da hon nham nang cao
d0 chinh x&c cua thuéat toan.

Ngoai ra chung t6i ciing du dinh xay dung mot mé hinh
dang end-to-end vira cd kha nang xac dinh vung kha nghi
dong thoi phan loai hanh vi bao lyc ma khong can thém
budc tien xu ly.
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MULTISTAGE REAL-TIME VIOLENCE
DETECTION USING CONVOLUTIONAL NEURAL
NETWORK AND LONG SHORT-TERM MEMORY

Abstract: Action detection is a challenging Computer
Vision research topics. It has many practical applications
in our lives and violence detection is one of the case that
helps quickly prevent and reduce the human injury in a
public places equipped with surveillance cameras such as
on the streets, at the hospitals, schools or parks. In this
study, we propose a detection method which taking the
advantages of the convolutional neural network (CNN) and
the long short-term memory network (LSTM). At the first
stage, the high-risk group of violence is detected by using
YOLO (You Only Look Once). CNN is then used to extract
the features in stage 2, which will be directly used as input
for LSTM at the last stage to predict the final class. The
datasets we used in our experiments are Hockey Fight,
Peliculas and a self-collected one, PTIT dataset.
Experiment results of the proposed method has been
compared to some prior works, showing that it is not only
effective in detecting the violence but also reduces the
number of false positive cases. Our method achieved high
performance in detection and has high potential for real-
time applications.

Keywords: Violence Detection; Convolutional Neural
Network; Long Short-term Memory; YOLO; Hockey
Fight; Peliculas.
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