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TOM TAT

Phat hi¢n nguoi va nhan dang hanh dong dong vai tro quan trong trong nhiéu ung dung giam
sdt an ninh ciing nhw trong cdc bg md ta can khai thac moi nwong quan gita doi twong va ngi
canh trong video. Bai bdo hirdng dén viéc phat hién va nhdn dang hanh déng nguoi trong mét
khu viec gidm sat, thue thi trén chwong trinh MATLAB. Két qua dat duoC Cua dé tai: phéat hién
thanh cong nguoi va nhan dang cac logi hanh dong da hudn luyén nhuw di, chay, 1o co, trugt
nhgang, nhay. Pé tai sir dung thudt toan kénh tong hop dic trung (ACF)hudn Iuyen trén tgp mau
Caltech dé xay dung bé phat hién nguroi — Tracking ding bé loc kalman — va ding 5 ddc trung
HOG sap xép lién tiép nhau trén mién thoi gian dé phét hién dwoc hanh déng cua doi twong
théng qua bg phan logi SVM.
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ABSTRACT

Human detection and action recognition are important role in many applications such as security
surveillance or also describe the relationship between objects and scenes in the video. The article
aims to detect human and identify the action of them in a regional monitoring in MATLAB
environment. The experimental results have detected human and recognized 5 actions (trained):
walk, run, skip, side, jump. This project used ACF (Aggregated Channel Features) training in
Caltech dataset to create the human detector — Tracking with Kalman filter -and arrange 5-HOG
consecutive features to make an actions descriptor through SVM classifier.
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1. GIOI THIEU

Trong cudc song hang ngdy, con nguoi ludn
khong ngiring van dong va phat trien. Moi thir

lién tiép hoic video.
Nhdn dang hanh dong nguoi: dung bo phan
loai dé nhan dang dugc hanh dong cua doi

xung quanh ching ta ngay mét hién dai hon,
phét trién hon. Do d6 viéc ¢d nhitng thiét bi
thong minh hiéu dugc hanh dong nguoi trong
video c6 thé tao thuan loi hon trong viéc
tuong tac gitra ngudi va may, va ngoai ra co
thé dya vao nhimg hanh déng ma may tinh
hiéu ing dung cho cac camera giam sét trong
cac khu vuc bat ki. Bé cac thiét bi c thé
nhan dang duoc hanh dong cia ngudi gom 3
phan: Phat hién ngudi — tracking theo muc
tiéu — nhan dang hanh dong.

Phat hién doi tiwong (nguwoi): trong thi glac
may tinh 1a cong viéc tim kiém cac vat thé
trong anh hoac trong video.

Bam muc tiéu (tracking): Sau khi phéat hién
dugc nguoi trong anh, viéc bdm muc tiéu
(tracking) dé theo di cac d6i tuong ciing 1a
yéu td can thiét dé co thé xac dinh duoc hanh
dong cia ngudi do trong nhiéu khung anh

tuong.
2. TINH HINH NGHIEN cUU

Phat hién nguoi la huéng nghién ciru danh
duoc rat nhiéu sy quan tdm vi kha ning tng
dung cua n6. Manoranjan Paul, [1] da trinh
bay tong quan (review) vé hau hét cac phuong
phap phat hién nguoi cling nhu cac tng dung
cua nd trong thuc té. Ngoai ra, N.Dalal;
B.Triggs [2] d& xuat dic trung HOG va phan
loai SVM ding cta s6 truot dé phan loai
ngudi va nén (background) trong khung anh,
& mot phuong phap nén tang va dugc dugc
biét dén rong rai trong linh vuc phat hi¢n
ngudi.Viola-Jone[3] dé& xuit md hinh phan
téng dé nhan dang dbi tugng.

Bam muc tiéu (tracking) gidp lién két cac ddi
twong muc tiéu trong khung hinh video lién
tuc. Mot vai ki thuat bAm muc tiéu (tracking)
da duoc nghién ctu nhu CAMshift[4], bo
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bam muc tiéu (tracker) KLT[5], dung
superpixel d& bam muc tiéu (tracking) [6] két
hop véi KNN tdé phan loai mau cho két qua
t6t nhung chi phi tinh toan cao.

Véi nhdn dang hanh dong Laptev va cac dong
nghiép da gidi thiéu bo miéu ta ma khi sap xép
cac dac trung HoG (Histogram of Oriented
Gradients) — HoF (Histogram of Optical
Flow) trén mién thoi gian c6 thé rat trich
thong tin vé dang voc va chuyén dong, tac gia
con gioi  thieu mot dac trung STIP
(Space-Time Interest Points) & miéu ta hanh
dong trong khong gian cuc bo [7]. Nazli
Ikizler-Cinbis va Stan Sclaroff[8] dé& xuat
phuong phap cho nhan dién hanh dong nguoi
ma két hop nhiéu dic trung cua cac thyc thé
nhu: Bdi tuong, khung canh va con ngudi.

Lé Viét Tuan[9] phan tich téng hop vé cac
phuong thirc nhan dién hanh dong trong video
bang céach két hop cac phuong phap.

3. PHUONG PHAP THUC HIEN

Muc tiéu ctia dé tai 1a xay dung chuong trinh
phat hién va bam theo dbi tuong 1a ngudi
trong video thu dugc tir camera, tir d6 phan
loai hanh dong ciia ddi twong ngudi trong
video. Phuong phap thyc hién theo so d6 sau:

Video dau Phat !11{311 P?am muc
L llguUl tiéu

Adaboost + ACF Bé loc Kalman

Phan loai

hanh dong

Hog 5-frames
Phin loai SVM

Hinh 1:Lwu do cua hé thong

Dt liéu 1a video thu dugc tir camera sé€ duoc
xur 1y dé phét hién co nguoi trong khung anh
hay khéng biang cach dung thuat toan ACF va
AdaBoost.

Dung bo loc Kalman dé bdm muc tiéu 1a
nguoi trong khung anh dya vao vi tri trong
tam cua d6i tuong trong khung anh

Str dung dic trung HOG dé tinh dic trung
cho ddi twong chuyén dong trong cac khung
anh lién tiép (5 frame), két hop voi thuat toan
phan loai SVM dé phan loai hanh d6ng cua
dbi tuong.

3.1. Phat hién ngudi dung dic trung
ACF két hop véi phin loai Adaboost
Pdc trung kénh tong hop (ACF) duoc dé
xuat bai Dollar[10] st dung viéc tra cuu

diém anh trong cac kénh tong hop dé giam
thoi gian rat trich dic trung ma khong can
xay dyng cac anh tich phan. Mdi dic trung
ACF dai dién cho mot khdi mau cuc b, 1am
don gian hon va tinh toan nhanh hon. Hiéu
qua phdi hop cia cac kénh dic trung va viéc
chién luoc lya chon dic trung bang cach xép
chdng céc bo phan loai 1am céc khung cira s6
ACF hoat dong tét hon hau hét cac phuong
phép khéc vé ca do chinh xac va toc do[11].
Cac kénh trong ACF dwoc x4p xi bang
phuong phéap ngoai suy dé thu duoc két qua
mong mudn va giam thoi gian tinh toan.

Hinh 2: Cac kénh dac trung trong ACF

ACF dung cac kénh: chuan hoa bién do6
gradient, HOG (6 kénh ) va c&c kénh hé mau
LUV. Truéc khi tinh toan 10 kénh nay, |
dugc lam min véi mot bo loc  [1 2 1]/4. Céac
kénh duoc chia thanh cac khdi 4x4 va céc
diém anh trong mdi block duoc tinh tong.

Bo phét hién: dé phat hién khach bo hanh,
Adaboost duoc dung dé huan luyén va phdi
hop 2048 quyét dinh trén 128.64.10/16
=5120 dac trung tng cu (kénh tra ctu dac
trung) trong mdi cira S6 128x64.

(| ST

compute channels vectorize

Hinh 3: Tong quan vé bo phat hién ACF.

aggregate

Phwong phap AdaBoost

AdaBoost (Freund & Schapire, 1995) la
mot bo phan loai manh phi tuyén phuc, hoat
dong trén nguyén tic két hop tuyén tinh céc
bo phan loai yéu dé tao nén mot bo phan
loai manh. AdaBoost sir dung trong s6 dé
danh dau cac mau kho nhan dang. Trong qua
trinh huan luyén ca mdi bo phan loai yéu
duoc xay dung thi thuat ton s& tién hanh cap

apply boosted trees



nhat lai trong sé dé chuan bi cho viéc xay
dung bo phan loai tiép theo. Cap nhat bing
cach tang trong sb cua cac mau nhan dang sai
va giam trong sé cua cadc mau dugc nhén
dang ding boi bo phan loai yéu vira xay
dung. Bang cach nay thi bo phan loai sau co
thé tap trung vao cac mau ma bo phan loai
trude né 1am chua tét. Cudi cling cac bo phan
loai yéu s& duoc két hop lai tiy theo muc do
t6t cua chung dé tao nén mot bo phan loai
manh.

Bo6 phan loai yéu hk duoc biéu dién nhu
sau:

hi(x) = {(1)
3.1)

néupyfr (X)<prbi
néu nguoc lai

3.2. Tracking — bdm muc tiéu dung b loc
kalman

Bo loc Kalman la mét tap hop cac phuong
trinh todn hoc mo ta mot phuong phap tinh
toan truy hoi hiéu qua cho phé uoc doan
trang thai cua mét qué trinh (process) §30 cho
trung binh phuong sai cta d¢ léch (gitra gia
tri thuc va gié tri udc doan) 1a nhé nhat.

Bo6 loc Kalman udc lugng trang thai cua mot
qua trinh dugc md hinh héa mot cach roi rac
theo thoi gian bang mot phuong trinh ngau
nhién tuyén tinh nhu sau:

X1 = AX +Bu, +w, (3.2)
Véigiatri doluong z e R"
Z,., = Hx, +v, (3.3)

Thu4t toan Kalman bao gom 2 budc :

1- Uéc doan trang thai tién nghiém, va sau
do,

2- Dua vao két qua do dé hiéu chinh lai wéc

doan.
Q) nhit

(1) Tinh &3 khuéch dai Kalman

Tien doin

(1) Tién dodn trang théi 1

. K, = P;HT(HP,HT + R)”
ip = A+ Buy_,

(2) Cp nhit trang théi
(2 Tign doén ma trén hifp phwong sai Ty = A+ Ki(z - Hi)

P, = AP, AT+ Q ) Cp nhit ma trén higp phwong sal

\—/ = u_ka]P;

Gia tri khéi tao ela & _ 1 wa Pr_;

Hinh 4: Thuat toan Kalman ¢ dién

Trén thyc té, voi nhitng hé thdng c6 yéu t phi
tuyén thi chat luong cua bo loc Kalman tuyén tinh
1a chua tdt, vi thé bo loc Kalman mé rong (EKF)
dugc xem la mot trong nhiing céch hiéu qua dé tang
cuong chét luong cia qua trinh wdc lwong.

3.3.Nhin dang hanh dfng dung 5-HOGs
két hop véi phan loai SVM

Histogram of gradient (HOG)[2] la dic trung
duoc dung nhiéu trong linh vuc phéat hién dbi
tuong.

Y tuéng chinh trong dic trung HoG 13 hinh
dang va trang thai cua vat c6 thé (1.9) ic
trung bang sy phan bd vé gradient . ___._1g
cua canh. Pic trung nay duoc phat trién dya
trén SIFT, dac trung HOG duoc tinh trén ca
mot ving. Do sy bién thién mau sic trong
cac ving la khac nhau, két qua 1a mdi ving
s€ cho ta mot vector dac trung cua no. Vi vay
dé c6 dugc dic trung cua toan bo cira s ta
phai két hop nhiéu ving lién tiép lai voi
nhau.

Input image
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Feature vector, /=

Collect HOGs for all blocks
over detection window

Hinh 5: Thuat toan rat trich dic trung HOG [2]

Ban chat video la tir nhiéu khung anh lién
tiép két hop lai v&i nhau theo mét téc do nhit
dinh. B¢ khao sat hanh dong cia nguoi thong
qua video ta tién hanh bam theo ddi tuong.
Dung thong tin cua cac frame anh lién tiép dé
x4c dinh hanh dong cua ddi twong bang viéc
ghép nhiéu dic trung HOG lién tiép trong
cac khung anh quanh khu vuc nguoi khao sat.
bay la mét phuong phap don gian dé phan
loai chuyén dong va ciing ton tai cac han ché



nhu do chinh xac chua cao.

Hinh 6: Déc trung HOG trong 5-frames ant
va sap xép lai thanh 1 dic trung vé hanh dong.
Sau khi trich duoc trung vé hanh dong ta
ding bo phan loai SVM dé phan loai dit liéu.

4. KET QUA THUC HIEN

Co s6 dir liéu:
- B6 phéat hién dugc huin luyén trén tap di
liéu Caltech vGi khung hinh ¢é kich thudc
50x21.
- B6 phan loai hanh dong huan luyén trén tap
huan luyén gom 2090 miu cac hanh dong
“walk”,”run”,”’side”,”skip”,jump” trong tap
dir lieu Weizzman[17] két hop véi mau tac
gia thu thap thém tur thyc té.

Phat hién va bam theo ddi tuong nguoi:
Hé thdng da phat hién va bam theo ddi tugng
nguoi trong khung anh, véi kich thudc khung
anh nho, toc do xur ly kha nhanh c6 thé dap
ung thoi gian thyc.

Hinh 7: Két qua sau khi phat hién nguoi va
bam theo muc tiéu.

Hé thong da phan loai dugc 5 hanh dong
khac nhau cua doi twgng nguoi: di - chay -

nhay - Io €O — truot ngang.

Hinh 8: két qua nhan dang hanh dong

Két qua nhan dang cac hanh dong khi da phat
hién va bam muc tiéu.Test lai trén mau 934
gom 314 mau “walk”, 110 mau “run” va 211
mau‘side”,170 mau,“skip”, 129 mau “jump”.

Walk | Run | Side | Skip | Jump
Walk | 0.97 | 0.00 | 0.00 | 0.01 | 0.02
Run | 0.00 | 0.81| 0.00 | 0.19 | 0.00
Side | 0.05 | 0.01 | 0.93 | 0.00 | 0.00
Skip | 0.00 | 0.15 | 0.00 | 0.85 | 0.00
Jump | 0.00 | 0.02 | 0.00 | 0.05 | 0.93

Bang 1: Két qua nhan dang hanh dong trén
tap test

Chuong trinh thuc thi trén Laptop c6 CPU
Intel Corel5-2520 — 2.50GHZ, Ram 12GHZ
trén khung hinh 176x144 va 320x240.

Két qua nhan dang hanh dong nguoi 1a xau
chudi cua ba giai doan: phat hién nguoi - bam
theo muc tiéu va nhan dang hanh dong nguoi.
Vi vay, két qua cua tung giai doan anh huong
truc tiép dén két qua chwong trinh.

5. KET LUAN VA HUONG PHAT
TRIEN

} 5.1. Kétluan

Dua trén nhiing két qua caa nghién ctu
trude, dé tai xay dung hé théng phét hién va
phan loai hanh vi d6i tugng.

- Heé thdng da phat hién va bam theo ddi

~ tuong la nguoi trong khung hinh.

- Hé thong da phéan loai duogc cac loai

~ hanh dong khac nhau caa déi tuong.

- Téc @6 phat hién ddi twong va phan
loai hanh vi 1a twong di trong khac khung
anh c6 d6 phan giai thap.

Tuy nhién, dé tai cling con ton tai céc
han ché:



- Do budc phan loai hanh dong la tong  5.2. Hwéng phat trién cia dé tai

hop cta ca 3 giai doan phéat hién nguoi, bam
muc tiéu (tracking) va nhan dang hanh dong
nén két qua cua giai doan nay la tai liéu dé
thuc thi tiép giai doan tiép theo nén doi hoi
cac budc phat hién nguoi - bAm muc tiéu
(tracking) va phan loai dac trung hanh dong
phai c6 d6 chinh x4c du cao, va toc do xu ly
dt nhanh dé viéc thuc thi co thé lién mach.

- D6 chinh xac la mot thach thirc 16n trong bai
todn nhan dang — phan loai hanh dong o
nguoi.

Nghién ctu, tim hiéu, cai tién cac

thuat toan khac dé nang cao do chinh xéc
trong phéat hién va bam theo doi tugng nguoi.

Phan loai nhiéu loai hanh déng va
phét trién tap mau.

Phat hién hanh vi cua dbi tuong trong
dém khi két hop céc loai camera va
nhiéu phuong xur ly khac nhau.

Két hop véi céc thiét bi khac dé ting
hiéu qua trong viéc ho tro giam sat an
ninh(bao dong khi cd hanh vi bat
thuong,...)

Xay dyung mot hé théng hoan chinh tir
phan cing dén phan mém dé &p dung
(ing dung giam sét an ninh thyc té.
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BAI BAO KHOA HOC
THU'C HIEN CONG BO THEO QUY CHE PAO TAO THAC SY
Bai bao khoa hoc ctia hoc vién

c6 xac nhan va dé xuit cho diang caa Giang vién hwéng dan
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Ban tiéng Viét ©, TRUONG DAI HOC SU PHAM KY THUAT TP. HO CHI MINH va TAC GIA
Ban quyén tic phdm d3 dwoc bdo hd bdi Luat xuit ban va Luit S& hiru tri tué Viét Nam.
Nghiém cAm moi hinh thirc xuit ban, sao chup, phat tdn ndi dung khi chwa cé sw dong y

cda tac gia va Trwong Pai hoc Sw pham Ky thuit TP. H6 Chi Minh.

PE cO BAI BAO KHOA HOC TOT, CAN CHUNG TAY BAO VE TAC QUYEN!

Thuc hién theo MTCL & KHTHMTCL Nam hoc 2017-2018 ctia Thw vién Trwong Pai hoc
Sw pham K§ thuat Tp. H6 Chi Minh.



