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MO DAU

Theo s6 liéu cia bo Y té [1], ty 1 nguoi cao tudi hién chiém 10,5%, du doan
tang 1én 23% dan sb ca nudc nam 2040. Va tuy tudi tho trung binh ting nhanh
nhung do chét lugng cudc séng, ché d6 dinh dudng va diéu kién cham soc y té,
sO nguoi cao tudi ¢6 stc khoe t6t chi chiém khoang 5% trong khi 95% con lai
khong khoe manh. Ngudi cao tudi thuong mic cac chimg bénh nhur tim mach;
phéi — phé quan; dai thao dudng; suy giam tri tué. .. D6 13 nhitng ching bénh dé
dan dén dot quy.

Theo [2], doi séng gia dinh cua ngudi cao tudi dang thay dbi. Ty 1& ngudi cao
tudi sdng cung con cai dang giam nhanh, ty 1¢ ho gia dinh ngudi cao tudi sdng
¢6 don hoic chi ¢6 vo chong ngudi cao tudi ting 1én dang ké. D6 1a hé qua cua
viéc di cu khi ngudi trong d6 tudi lao dong tap trung tai cac thanh phd 1on dé
tim kiém co hoi viéc lam hodc tham chi 1a di cu quéc té.

Trong bdi canh nguoi cao tudi séng co don va khong khoe manh, nguoi gia gip
rat nhidu nguy hiém khi dot quy hay ngd ma khong duoc phat hién, cap ctru kip
thoi. Ludn van nay nghién ciru vé cac phuong thire phat hién nga tu dong nhim
gdp phan tim ra giai phap gia ting sy an toan cho ngudi cao tudi séng mot minh,

Mot thyc trang vé diéu kién y té khac 1a sy qua tai cua bénh vién khi thuong
xuyén xay ra viéc nhiéu ngudi bénh ndm chung mot giuvdng. Phong bénh vén
chat choi lai cang chat chdi bai cir mdi mot nguoi dm can it nhat mot nguoi nha
chiam séc. Didu nay giy ra mét moi cho ca nguoi bénh va nguoi cham soc, 1am
lang phi strc lao dong cua xa hoi khi nguoi khoé manh phai nghi lam, cling nhu
gdy can chd cac y bac si trong khi tham kham. Néu c6 mot hé thdng giam sat
bénh nhan tr dong s& giup giam b6t sb ngudi chim soc, dan dén giam tai cho
bénh vién. Mot phuong thirc hi¢u qua giup tu dong giam sat, phat hién nga ciing
s& gop phan giai quyét bai toan trén.

Muc dich nghién ctru

Muc ti€u nghién ctru cta luan van Ia tim hi€u, quan sat dé tim ra cac dac diém
cua viéc nga, dinh nghia dugc sy kién nga. Tu d6 d¢ xuat mot phuong thirc phat
hién nga dua trén cac quan sat qua trinh nga.



Doi twong va pham vi nghién ctru

Do dic diém 1a mot qudc gia dang phat trién voi mire thu nhap binh quén thap,
cac phuong thirc phat hién nga ty dong phai 1a cac giai phap chi phi thap, dua
trén cac tai nguyén phd bién, luin vin nay tip trung vao cac phuong thirc phat
hién nga dua trén phan tich dit li€u video thu dugc tir camera giam sat. béi tuong
nghién ciru bao gdm 1y thuyét vé xir 1y anh sd, xir 1y video sd, thi gidc may tinh,
cac dic diém ciia hanh dong nga va cach thirc phat hién viéc nga.

Phwong phap nghién ciru

Phuong phap nghién ciru khi thyuc hién lufn van 1 tim hiéu tir co s¢ 1y thuyét
chung vé Xt Iy anh sb, video s, thi giac may tinh, sau d6 tim hiéu v& bai toan
phat hién nga tu dong tir cac nghién ciru di duoc cong bd va cac két qua da dat
duoc. T d6 cai tién, dé xuét cac k¥ thuat nhim nang cao hiéu qua phat hién
nga.

Pong gop mai cia ludn vin

Luan van nay da cai tién mot sb ky thuat va dé xuat mot phuong thirc phat hién
ngd tu dong dua trén phéan tich dit liéu video; cai dat thanh cong thuét toan phat
hién nga voi két qua rat kha quan véi toc d¢ tinh toan dam bao hoat dong thoi
gian thyc; cong bd két qua nghién curu voi ti€u dé “Single camera based Fall
detection using Motion and Human shape Features” tai hdi thao qudc té The

Seventh International Symposium on Information and Communication
Technology (SolCT 2016).

Két cAu luin vin
Ngoai phan mé diu va phan tham khao, luan vin nay dugc to chirc thanh 5
chuong véi cac ndi dung chinh nhu sau:
- Chwong 1: Tong quan bai toan phat hién ngi tw dong
e Gi6i thiéu chung v& bai toan
e Céc nghién ctru da cong bd lién quan dén bai toan
- Chuong 2: Co sé ly thuyét

e Tong quan vé€ xur ly anh so
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e Tong quan vé thi gidc may tinh
e Tong quan vé phan tich video
e Tong quan bai toan phat hién hanh dong trong dir lidu video
Chuong 3: Phuong thirc dé xuit
e Tong quan vé phuong thirc dé xuét
e Trinh bay phwong thirc tach ving chuyén dong trong video
e Trinh bay vé trich rat dic trung chuyén dong
e Trinh bay vé trich rat dic trung hinh dang co thé
e Trinh bay vé quan sat cic dic trung, dua ra Kkét luan vé viéc nga
Chuong 4: Thi nghiém va danh gia
o Mo ta tap dit liéu dung dé thi nghiém
e Trinh bay phuong phap danh gia d6 hi¢u qua cua phuong thuc
e Trinh bay vé cai dat cdu hinh thi nghiém
e Trinh bay vé két qua thi nghiém, giai thich vé két qua thi nghiém

Chuong 5: Két luan va huéng phit trién



8
CHUONG 1.
TONG QUAN BAI TOAN PHAT HIEN NGA TU PONG

Mot hé théng phat hién nga ty dong co thé dugc dinh nghia nhu mdt hé théng
trg gitp voi nhiém vy chinh 1 bao dong khi c6 su kién ngi xay ra. Hé thong nay
phai ¢am bao hoat dong thoi gian thyc dé giam thicu thoi gian ngudi ngd nim
trén san tir sau thoi diém ngd dén khi duoc ngudi chim séc phat hién. Khoang
thoi gian nay 1a yéu t6 cha chdt quyét dinh mirc do nghiém trong sau ngd. Rt
nhiéu nguoi gia khong thé ty di chuyén hodc goi trg gitip sau khi nga va di mat
v6i cac mdi nguy hiém cho strc khoe. Trong cac nghién ciru duogc cong bd gan
day, co thé phan loai cac hudng nghién ctru vé bai toan phat hién ngi thanh cac
nhom chinh: Phat hién ngé dua trén thiét bi cam bién mang theo nguoi; dua trén
cam bién tich hop trén dién thoai di dong thong minh; dya trén camera do sau
(depth camera); va dua trén camera thong thuong. Phan tiép theo ctia chuong
nay s& tom lugc khai quat cac hudng nghién ctru chinh ké trén.

1.1. Phat hién ngi sir dung thiét bi mang theo nguoi

Thiét bi mang theo nguoi co thé duge dinh nghia la cac thiét bi cam bién dién
ttr nho ¢ thé cAm theo, hodc dinh trén qu?m 40. Phan 16n cac thiét b phat hién
ngi mang theo ngudi sir dung cam bién do gia toc. Trong d6 c6 thé két hop cam
bién khac nhu con quay hoi chuyén dé thu thap thong tin v& vi tri ctia nguoi
mang. Viéc sir dung cac cam bién ké trén c6 thé giup danh gia dang di, sy can
bang, muc do chuyén dong va vi tri co thé cia ngudi mang, giup du doan vé
viéc nga. Xu hudng sir dung thiét bi deo dugc tang 1én trong nhirng nim gan day
do sy pho bién ctia cac cam bién gia ré dugc tich hop sin trong dién thoai thong
minh.

1.1.1. Gia tbc ké gin trén co thé

Thong tin vé sy gia ting tbc do chuyén dong trong qué trinh nga dugc thu thap
dua trén st dung céc gia toc ké ba truc doc 1ap duoc gin trén cac vi tri khac nhau
ctia co thé. Sau d6, cac k¥ thuat thuong dwoc ap dung dé xac dinh ngd bao gdm:
i) str dung ngudng, trong do6 viéc ngd dugc ghi nhan néu do gia ting van tdc dat
ngudng xac dinh trudc; ii) sir dung hoc may (machine learning) dé phan loai
gitra nga va khong phai nga.
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1.1.2. Cam bién tich hop trén dién thoai théng minh

Ngay nay, dién thoai di dong thong minh déan tr& 1én rat phd bién va thudng
dugc tich hop sdn mot cach phong phii cac loai cam bién nhur gia tc ké, la ban
s6, GPS, con quay hdi chuyén, micro va camera. Mot s6 nghién ciru dé khai thac
vu thé ké trén dé dua ra cac phuong thire phat hién ngi dua trén st dung dién
thoai thong minh. Trong d6, mot s6 thuat toan don gian sir dung k¥ thuat phan
nguong nhu [23, 27, 31, 44, 46]. Mot ) nghién ctru khac st dung cac ky thuat
hoc may nhu [39, 45].

1.1.3. Xu hwéng, wu diém va han ché
1.2. Phat hién nga dwa trén phéan tich dir liéu video

Ngay nay, cac thiét bj camera ngay cang trd 1én phd bién voi gia thanh thip, vi
vay hé thong phat hién ngd dya trén camera co chi phi khong cao va dé dang
trién khai. Hudng tiép can nay dua trén phan tich dit liéu video thu dugc qua
mot hodc nhidu camera giam sat. Cac cac camera nay dugc lip dit xung quanh
mdi trudng sinh hoat thuong ngay cta nguoi gid. Co thé thiy, loi thé 10n nhit 1a
nguoi sir dung khong can phai mang theo thiét bi. Tuy vay cac phuong phap sir
dung camera giam sat bi gidi han boi moi truong trong nha va khong co cach
nao hoat dong khi nguoi gia roi khoi phong, noi c6 trién khai cac camera. Cac
phwong thirc phat hién nga dura trén camera c6 thé duoc coi 1a nhém cac phuong
thirc st dung thi gidc may, phan biét vdi cac phuong thirc con lai. Cac phuong
thirc str dung thi giac may lai c6 thé chia thanh ba nhém nho: nhom sir dung
camera RGB don; nhom dua trén phan tich dir liéu 3-D st dung hé nhiéu camera
RGB; nhém dua trén phan tich di liéu 3-D sir dung camera d0 sau (depth
video o

camera).
anabysis 1 detection ! generation .

I video signal
L
|

Hinh 1.2. Minh hog hé théng phat hi¢n nga ti dong dwa trén phan tich video
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1.2.1. Phat hién nga st dung camera don

Phat hién nga st dung camera RGB don dugc nghién ctru rong rai do viéc cai
dit hé thong rat d& dang véi chi phi thap. Cac dic trung phd bién dugc khai thac
1a dic trung hinh dang co thé, dic trung chuyén dong, va viée thiéu ving chuyén
dong sau nga.

Nhin chung, vi nhitng wu diém da néu, sb luong nghién ctru phat hién nga dua
trén phan tich dir liéu chudi video thu dugc tir mot camera don 1a rat 16n, ap
dung nhiéu k¥ thuat da dang. Cac dic trung duoc sit dung thuong tap trung vao
thong tin hinh dang co thé va thong tin chuyén dong.

1.2.2. Phat hién nga s dung hé multi camera

Mot nhoém cac phuong phap phat hién ngd dua trén thi giac 1a st dung thong tin
3-D thu duogc tir mot hé cac camera duge két hop cing véi nhau. Nhidu nghién
ctru thuc hién viéc can chinh cac camera nhu [16-19] gitp viéc tai tao lai mo
hinh 3-D ctia ddi twong mot cach chinh xac. Tuy nhién tién trinh can chinh
camera thuong phirc tap va tiéu tén thoi gian.

Viéc sir dung hé multi camera mang dén loi thé 1a cho phép dung lai mé hinh 3-
D cua ddi tuong, trich rut dugc cac thong tin 3 chiéu, vdn 1a céac thong tin hét
suc phu hop cho viéc phat hién nga.

1.2.3. Phat hién nga sir dung Camera do siu

Camera do sau la loai camera c6 kha nang ghi nhan thong tin khoang cach tur
dbi tuong dén bé mit cam bién, tuwong tu nhu mit nguoi.

Cac hé théng phat hién nga dua trén camera do sau co cung loi thé vé khai thac
thong tin ba chiéu nhu khi s dung h€ multi camera, nhung khac voi hé multi

camera, sit dung camera d6 sau khong can céu hinh phirc tap, khong ton chi phi
tinh toan cho tién trinh can chinh.
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CHUONG 2.
CO SOLY THUYET

Hudng tiép cén sir dung cac phuong phap phan tich dit liéu chdi video thu dugc
qua camera dé phat hién nga ty dong nam trong 16p bai todn phat hién hanh dong
(action detection) cua linh vuc thi gidc may (computer vision), thudc nganh khoa
hoc may tinh (computer science). Linh vuc thi giac may ¢b ging mé phong lai
nhing gi bd ndo con ngudi lam dwge véi dir liéu hinh anh giri vé tir vong mac,
nghia la hiéu duoc nglt canh dya trén dit liu hinh anh. N6 chu yéu lién quan
dén viéc phan doan (segmentation), nhan dién (recognition), tai xay dung mo
hinh 3D cua dbi tugng (reconstruction) va viéc két hop cac cong viéc d6 cho
muc dich hiéu ngit canh.

Thi gidc may mg dung céc k¥ thuat cta xir 1y anh s (digital image processing)
v6i cac mo hinh hoc may (machine learning) ciing nhu mét s6 phurong thirc toan
hoc dé thuce hién muc tiéu noi trén. Co thé noi, Thi gidc may cung voi xu ly anh
va tri tué nhan tao, ma cu thé 1a hoc may, co rat nhiéu ph?m giao thoa vdi nhau.
Phan co s& 1y thuyét s& trinh bay mot cach khai quat vé xir Iy anh s6 va thi giac
méy, dong thoi gidi thiéu mot sd ki thuat, giai thudt co ban ctia cac linh vyc nay
ma c6 lién quan truc tiép hodc gian tiép dén bai toan cua luan vin nay.

2.1. Tong quan vé xir Iy anh s6

Ngay nay, cac linh vuc nhu y té, thién van hoc, vat 1y, hoéa hoc, vién tham, ché
tao, v.v.. va rAt nhiéu linh vuc khac nira ngay cang luu tri, hién thi, cung cép
anh sb véi s6 lugng v6 cung 16n. Thach thirc dit ra cho gidi khoa hoc 1a 1am sao
trich rat ra dugc cac thong tin ¢6 gia tri tir anh s6 nguyén gbc mot cach nhanh
chong. D6 1a muc dich chinh cua linh vuc xtr 1y anh s6: chuyén dbi anh sé thanh
théng tin.

2.1.1. Anh k§ thuit s6

Anh k¥ thuat s6 1a dit li¢u duge cac thiét bi ghi hinh k§ thuat s6 nhu may dnh
s6, camera sb ghi lai tir phép chiéu hinh anh ba chiéu ctia vat thé tir thé gisi thuc
1én mat phing hai chiéu. Anh sang tir ngudn sang phan xa trén bé mit vat thé,
di qua thdu kinh dén bé mat cam bién dién tir. Cam bién nay tiép nhan anh sang
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va chuyén d6i thanh tin hiéu dién tr dang twong tir. Sau d6 bd phan chuyén dbi
tuong ty - k¥ thuat s6 thuc hién viéc léy mau (sampling) dé chuyén tin hiéu
tuong ty sang tin hidu sé va luu xudng thiét bi luu trit. Anh s6 bao gom mét ludi
cac diém anh (pixel), dugc luu trit dudi dang mang hai chiéu. Trong d6, mdi
diém anh 12 mot thanh phan anh nho nhét biéu dién gia tri cuong do sang tai vi
tri cua no. Gia tri cia mdi diém anh 12 roi rac. Mang hai chiéu luu trir dit licu
anh gdom mot s luong hiru han s6 hang va s6 cot.

2.1.2.Xir 1y anh s6

Xt Iy anh s6 1a qua trinh 4p dung cac phuong thire, thuat toan dé tac dong vao
va bién d6i anh ban dau thanh anh méi c6 chit luwong tot hon theo mot tiéu chi
xac dinh trudc, hoac trich rat cac thong tin ¢ ich tir dit li€u anh.

V& mit toan hoc, anh s6 c¢6 thé duoc coi 1a mot ham roi rac hai bién f(x,y) véi X,
y 14 toa d6 ctia diém anh. Gia tri ham s6 f(x,y) chinh 1a gi4 tri cuong do diém anh
tai vi tri X,y. Mién gié tri ctia f13: 0 < f < fruax Vi frnax 12 gid tri 100 nhit cua diém
anh. V61 ma hoa 8bit, frax = 255. Qua trinh xir 1y anh 14 qua trinh thyc hién cac
phép bién dbi trén f(x,y). Vi vy c6 thé néi xur Iy anh s 1a mot dang cua xtr Iy
tin hiéu $0.

Xt ly anh thong thuong bao gém cac budc:

- Qua trinh thu nhan anh

_ Phan tich va bién dbi anh gdm tién xir 1y, phan doan va trich rat dic trung
anh.
— Biéu dién két qua nhu 1a anh Kkét qua, hodc cac bao cao thu dugc tir viéc phan
tich anh
Mot hé théng xir Iy anh gdm 5 thanh phan: Thu nhan anh; tién xr Iy; phan doan
anh; trich rat dic trung (muc thip) anh; va mé ta, phan loai anh. So dd hé théng
dugc minh hoa nhu Hinh 2.1 dudi day.

Image . . Feature Presentation /
g . 1 Preprocessing [ Segmentation [ . . .
Acquisition Extraction Classification

Hinh 2.1. Hé théng phan tich anh so
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2.1.3. Cac phép toan chinh trong xir ly 4nh

2.2. Tong quan vé thi gidc may tinh
2.2.1. Khai niém va so lwgc lich sir

Tir nhitng ndm 70, nhimg nghién ctru dau tién vé hé thong thi giac may da xuat
hién. Thoi diém d6, gidi khoa hoc coi thi gidc may 1a mot thanh phan nhan thirc
truc quan cua ké hoach day tham vong nhim cho may moc bét truée con nguoi,
thuc hién nhitng hanh vi théng minh, tg dong dua ra cac quyét dinh chinh xac
va hop 1y. Bai toan duoc dit ra 13, khi két nbi camera véi may tinh, lam thé nao
dé may tinh c6 thé mo ta nhitng gi né nhin thiy? Ngay nay, ching ta biét rang
vén dé do6 1a khong hé don gian.

Thi giac may c6 lién quan chit chd va c6 nhidu phan giao thoa véi cac linh vire
nhu x@ ly anh s, tri tué nhan tao va toan hoc. Viy thi gidc may la linh vyc lién
nganh nham gitp cho may tinh ¢6 thé hiéu cac thong tin mirc cao (thong tin ngir
nghia) trong anh va video s6. Tir goc do khoa hoc tmg dung, n6 duoc coi la
nghién ctru dé xay dung 1én cac tac vu tu dong thuc hién cac cong viéc nhu hé
thong thi giac con ngudi c6 thé lam.

Thi gidc may hién nay bao gdm nhiéu nhanh nhur: tai tao khung canh; phat hién
su kién; theo vét; nhan dién dbi tuwong; udc luong chuyén dong; khoi phuc hinh
anh, v.v.. Ddi trong nghién ctru cia thi gidc may rét rong. Mot diac diém chung
clia cac bai toan thudc linh vyre ndy 1a co rat nhidu cach giai quyét theo nhiéu
cach tiép can khac nhau. Méi giai phap dat duoc mot két qua nhat dinh cho mot
truong hop cu thé. Rat kho dé so sanh giai phap nao 1a tot hon.

2.2.2.Ung dung

Ngay cang ¢ nhiéu ung dung thuc té 4p dung cac k¥ thuat cta thi gidc may, bao
gdm: Nhdn dang ky tu (ORC); Kiém tra ty dong bang may (Machine
inspection); Xay dung mé hinh 3D; Ung dung trong y té; Giam sat; Nhan dang
van tay va sinh tric hoc; Phat hién khudn mit; v.v..

2.2.3. Hé théng cac k¥ thuit thi gidc may

Hinh anh thu dugc qua budc thu nhan, khir nhidu nhd cac ki thuat thudc xir 1y
anh sé& 1a du vao cho cac budc tiép theo ctia hé thong thi gidc may. Cac ky thuat
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thi giac may c6 thé chia thanh cac murc: Thi gidc mirc thip (low-level); thi giac
muc trung (middle-level); va thi gidac muic cao (high-level).

2.2.4.Phan tich video (video analysis)

Phén tich video c6 thé dugc dinh nghia 1a viée phan tich ndi dung video dé hiéu
duogc ngit canh ma né md ta. Py 1a mot thanh phan dic biét cua mot sb linh vire
cong ngh¢ nhu camera giam sat (surveillance), robot (robotics), va da phuong
tién (multimedia). Cac phuong thire trong phan tich video dugc thic ddy boi cac
nhu cdu phat trién cac thuat toan may tinh c6 thé bat truéc duoc kha ning cia
hé thdng thi gidc con ngudi. Ngudi nghién ciru trong linh vuc ndy can phai co
rat nhiéu kién thirc nén tang khac nhau nhur xir 1y anh/tin hiéu s6; khoa hoc may
tinh; 1y thuyét h¢ thong; xac xuat thong ké; va toan tmg dung.

1) Cac tdac vu co bdn trong phén tich video

Céc tac vu trong phan tich video c6 thé phan loai theo: mirc thip; muc trung;
muc cao, midc du ranh gidi gitta cac nhém la tuong ddi mo hd. Vi du, mot sb
nha nghién ctru phan chia tach canh, phan doan vao nhom mirc thip; tai tao 3D
12 mirc trung; trong khi tic vu nhén dién (recognition) dugc xép vao nhém mirc
cao.

2) Ung dung ciia phan tich video

Céc mg dung phd bién cua phan tich video bao gdm: Camera giam sét
(surveillance); Truyén thong va internet; Thong tin di dong; Thuc té d0; Robot
hoat dong dya trén thi giac; Ung dung trong sinh hoc; v.v..

2.2.5. Bai toan phat hién hanh dong (action detection)

Phat hién hanh dong trong chudi video 1a cong viéc khong chi nhan dién loai
hanh dong ma con phai xac dinh n6 xay ra ¢ dau (vi tri khong gian trén dnh) va
khi nao (vi tri thoi gian trén chudi video).

Bai toan phat hién hanh dong dit ra rat nhiéu thach thirc. Thir nhit, cac hanh
dong ciia con nguoi hét sic da dang nhu di lai thong thuong, chay, nhay, lam
viéc nha, miia, v.v.. ma trong s6 d6 c6 rat nhiéu hanh dong khé ma phan dinh rd
rang v&i nhau. Cac hanh dong, khong nhiing 1a tu than ma con ¢ cac hanh dong
mang tinh turong tac nhu ém, bat tay, hay cac hanh vi bao luc tin cong ngudi
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khac. Ngoai viéc tuong tac gilra ngudi va nguoi, con cd cac hanh dong co su
tuong tac gilta nguoi voi dbi tuong bét ky, nhu lau nha, bé dd, v.v.. Tht hai,
trong chudi video rat dé say ra viéc che khut mot phan co thé, giy kho khin
trong viéc xac dinh tu thé, hinh dang. Mit khac, trang phuc cling c6 su khac biét,
da dang. V6i trang phuc 13 quan 4u, hinh dang va su chuyén dong s& rat khac so
v6i mic vay rong. Thir ba, rat kho dé phat trién mot giai thuat phu hop cho da
s6 cac trudng hop pham vi bai toan phat hién hanh dong do su khac nhau vé moi
truong nhu diéu kién chiéu sang, su dd boéng, su phan xa anh sang va két cAu
ctia hau canh. Thir tu, ngoai nhitng thach thirc thudc van dé thi giac may, con cd
cac thach thirc mang tinh ngit canh va tinh triét hoc khi con ngudi ¢ thé thuc
hién mot hanh dong bang cach khong hanh dong gi ca.

Phat hi¢n hanh dong tir dit li€u video — ma trong tam 1a hanh dong ctia con nguoi,
la cong viéc quan trong trong rat nhidu cac img dung nhu video giam sat, phan
tich noi dung video théng minh. Nhim lam giam bét kho khin cua bai toan nay,
cac hudng tiép can da phan dya trén gia dinh rang vi tri khong gian say ra hanh
dong 1a biét trude, khong co hodc c6 rét it su thay ddi vé ti 16 va goc nhin cing
v&i hau canh tinh va rd rang. Do d6, thong tin hinh dang co thé nguoi cd thé
duoc trich rat mét cach dang tin cay.

Chia khoa cho bai toan phat hién hanh dong la viéc biéu dién mot hanh dong
theo cach nao. Cac dé xuit st dung dac diém tu thé va su chuyén dong tai cac
khép cua co thé cho viéc biéu dién hanh dong l1a rat hiru dung, tuy nhién, co rat
nhiéu kho khan khi thyc hién.

C6 hai dang bai toan phat hién hanh dong, bao gdm ngoai tuyén (offline) va truc
tuyén (online), cho cac mién tmg dung khac nhau. Hai dang bai toan nay dit ra
cac yéu cau va cac hudng tiép can khac nhau.
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CHUONG 3.
PHUONG THUC PE XUAT

3.1. Téng quan

Lu4n van dé xuit mot phuong thirc phat hién ngd dwa vao viéc phan tich thong
tin vé& chuyén dong va sy thay d6i hinh dang co thé. Phuong thie duoc dé xut
ap dung k¥ thuat Motion History Image (MHI) cho trich rat cac dac trung
chuyén dong. Phén tich hinh dang co thé bang k¥ thuat Ellipse Fitting, do ludong
ti 1¢ gitta chidu cao va bé ngang, goc nghiéng so v6i mit phing ndm ngang cia
co thé. Luén vin ciing d& xuét str dung k¥ thuat Moment anh dé xac dinh trong
tam nguoi, st dung tde do di chuyén cua trong tam hd tro cho viée trich rat dic
trung chuyén dong. Mo ta chi tiét cac k¥ thuat s& duoc trinh bay trong cac phan
tiép theo.

Ludng hoat dong ctia phuong thirc dé xudt dugc mé ta nhu Hinh 3.1 dudi day:

New frame from
-~
Video stream
Foreground
segmentation
MHI calculation
The center of mass of
silhouette calculation

Measure large motion
and mation
orientation using MHI
and the center of
mass of silhouette

Fall detection

Hinh 3.1. Luong hoat déng cia hé theng phat hién nga dioc dé xuat

Measure human
shape using the
fitting ellipse of
silhoustie

Muc dich va chi tiét k¥ thuat cua cac khéi s& dugce trinh bay trong cac phan tiép
theo ctia chuong nay.
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3.2. Phin tach viing chuyén dong

Tach ving chuyén dong 1a cong viée xac dinh tién canh — ving anh twong Gmg
v6i co thé, dat dugc thong qua cac k¥ thuat trir nén (background subtraction).
Trir nén 1 phuong thirc so sanh khung hinh hién tai véi moé hinh nén, qua d6
xé4c dinh duoc dbi trong chuyén dong. Ky thuit nay ngay cang duoc ap dung
rong rii cho viéc phat hién d6i trong chuyén dong, nhat 1a trong tng dung giam
sat bang camera. Ly do chinh dé sir dung ky thuat nay 1 vi né don gian, chinh
xac va chi phi tinh toan thap. Tuy nhién cac phuong thic trir nén d6i mat véi
mot s6 thach thuc trong trudng hop nhu méi trudng thay déi (d6 chiéu sang,
ngudn sang) hay su di chuyén ciia bong cua vat thé, sy ddng nht vé mau sic
ctia d6i twong chuyén dong.

3.2.1. Mt sb thuat toan trir nén
3.2.2. Ap dung k§y thut trir nén, phin tich viing chuyén dong

Két qua thir nghiém nhiéu k¥ thuét trir nén khac nhau cho thdy GMM la giai
thuat phu hop véi bai toan phat hién ngd, dam bao duogc tde do xir 1y thoi gian
thuc. Vi vay luan van nay lua chon ap dung giai thuat GMM.

Vung danh ddu chuyén dong tuong tmg v6i co thé ngudi bi phan chia thanh
nhiéu dém khong két ndi v6i nhau do anh hudng boi nhidu. Vi thé tac gia dé
xudt sir dung bo loc Gaussian 1am tron anh du vao, giup giam b6t anh hudong
ctia nhidu ngiu nhién, sir dung céc phép bién doi hinh thai hoc dé loai bo dém
nhé, lién két cac ddm 1on sau khi thuc hién trur nén.

Hinh 3.9. Mgt vi du phan tach ving chuyén dgng. Tir tréi qua phdi, dnh dau tién

1& dnh dau vao tir chudi video; danh thi 2 1a két qua cia gidgi thudt trir nén GMM;

anh thi 3 thé hién két qua logi bo cdc dom nhé bang thuc hién phép co; anh cuoi

cuing sau khi thuc hién phép gian né, cdc dom Ién da diroc két noi va thé hién tot
hinh dang co thé
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3.1. Trich rat dic trung chuyén dong

Luan van st dung cac dic trung chuyén dong bao gdm do 16n va huéng cia
chuyén dong cho phat hién ngi. Cac dic trung dwoc trich rat dua trén ky thuét
Motion History Image (MHI), két hop voi chuyén dong cia trong tim co thé,
xé4c dinh qua k¥ thuit Image Moments. Chi tiét vé cac k§ thuat duoc ap dung
nhu sau:

3.1.1. Motion History Image

MHI duoc gidi thiéu 1an dau tién tai [4], 1a mot k¥ thuat biéu dién chuyén dong
trong chudi anh don gian nhung hét sitc manh mé. MHI biéu dién vi tri va quy
dao ctia chuyén dong trong chudi video. Gi4 tri ciia mdi diém anh trong MHI 1a
mot ham sd cia lich sir chuyén dong tai vi tri diém anh d6. Gié trj diém anh cang
16n, chuyén dong dién ra cang gan thoi diém hién tai.

3.1.2. Image Moments
3.1.1. Trich rit diic trung chuyén dong
1) Huwdng ciia chuyén dong

Vi phuong thirc do lwdong hudng tong thé ctua chuyén dong da trinh bay trong
phan 11), myc 3.3.1 ap dung cho tinh hudng nga do vap véi dic diém chung 1a
giai doan dau chuyén dong rat nhanh theo phuong ngang, dén cudi hanh trinh
moi chuyén dong theo phuong doc thi hudng tong thé van theo phuong ngang.
Vi vay luan vin nay d& xuit mot phuong thirc tinh huéng chuyén dong nhay
cam hon véi truong hop ké trén nhu sau:

e Xac dinh trong tdm cua foreground ¢ khung hinh hién tai Mrecent
e Xac dinh trong tdm cua MHI Mun
e Huéng chuyén dong dugc xac dinh nhur sau:

dx = |Mrecent[0] - MMHI[O]l;

dx = |Mrecent[1]d_ MMHI[l]l;
X
le = tan—
angt.e arctan dy

Vé6i do I6n: magn = \/dx? + dy?
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Trong do, trong tam duoc xac dinh dya trén Image Moments.
Hinh 3.11 mé ta thuc nghiém dé khang dinh tinh dting dén ctia quan sat da duoc
dé cap va cho thay hiéu qua t6t hon ctia phuong thirc dé xuét trong ngit canh bai
toan.

Hinh 3.11. So sanh phuong thic Xéc dinh huéng chuyén dgng. Tir tréi qua phai:
Anh 1 la khung hinh ti chuoi video; anh 2 thé hién ket qud xdc dinh hudng chuyen
dong bang ky thugt truyén thong; danh 3 1a két qua cua ky thudt diroe dé xuat

2) D¢ Ion ciia chuyén dpng

Anh MHI thé hién chuyén dong & thoi diém hién tai bang ving diém anh c6 gia
tri cuc dai (mau trang trong anh), con ving chuyén dong qua khw 13 ving diém
anh c6 gia tri nhé hon gia tri cuc dai va giam dan vé 0 (ving mau xam trong
anh). Ving khong xuat hién chuyén dong co gi tri diém anh bang 0. Chuyén
dong cang nhanh, viing mau xam cang Ién. Vi vay tac gia dé xuat phuong thirc
wdce lwong d6 16n cua chuyén dong tir MHI boi:

_ 2 NZPyy; — NZPyotionmask

M = x1009
rate ZNZPMHI /0

Trong d6, ¥ NZPyy; 1a téng s6 diém anh co gia tri 16n hon 0 cia MHI;
NZPyotionmask 12 tong sd diém anh c6 gia tri 1on hon 0 ctia foreground phan
tach duoc ¢ khung hinh hién tai.

Gié tri cia M,z nam trong khoang tir 0% dén 100%, twong tng véi mirc do
chuyén dong tir nho dén 16n.

Tuy nhién & giai doan cudi ciia hanh dong ngd, phan 16n co thé di dimg chuyén
dong, vung diém anh c6 gia tri cuc dai thu hep lai trong khi ving mau xam con
rat rong. Didu d6 din dén gia tri M,4¢, 14 rét 16n, khong mo ta dung thuc té 1a
tdc d6 chuyén dong nho trong truong hop nay. Thuc té nay duge minh hoa nhu
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vi du & Hinh 3.12. Vi vay can thiét phai st dung mot ngudng cho do dai vector
chuyén dong magn tinh dugc ¢ phan 12) myc nay trong xac dinh d¢ 16n chuyén
dong. Cu thé nhu sau:

Z NZPMHI - NZPMotionMask

Myate = X NZPyy,
0 néumagn <t

x100% néumagn > t

Trong d6, T 12 ngudng cho trude, duge xac dinh qua thuc nghiém dé chon gia
trj phu hop nhét cho timg tap dit lidu khac nhau.

Hinh 3.12. Minh hog xdc dinh Mrae 16i trong thoi diém gan két thic chuyén dong:
Khi nguoi ngd da nam trén san va vira két thic chuyén dong, Mrae = 73% (rat lon)
nhung magn chi 1a 7.07 (rat nho)

Han ché 16n nhit ctia MHI khi 4p dung do luong do 16n chuyén dong 13, khi
ving chuyén dong hién tai chong lap phan chuyén dong trong qué khir, mot phan
thong tin vé lich sir chuyén dong bi mit di. Twong tmg v&i ving mau xam bi
nho hon thuc té phai c6. Dan dén trong trudng hop xay ra chong lap, do 16n
chuyén dong do dugc tir phwong thirc trén 12 nhé hon thuce té. Bé khic phuc van
dé do, tac gia dé xuét str dung thém mot dic trung vé chuyén dong nira, d6 1a
khoang cach trong tim cia co thé trong khung hinh hién tai so véi vi tri trong
tam & trude d6 15 khung hinh, goi 1a mirc d6 chuyén dong cua trong tim. Néu
khoang cach nay 16n hon ngudng chon trudc, rat co thé da xuit hién chuyén
dong nhanh bat thuong. Trong trudng hop nay, ngudng xac dinh chuyén dong
nhanh bat thudng dbi v6i M,4., va magn duoc diu chinh giam xuéng dé khong
b6 x6t chuyén dong nhanh trong truong hop xay ra chong lap.



Hinh 3.13. Vi du cho wéc heong dé lén chuyén dong: Anh bén trai 1a khung hinh
trich ra tir chudi video; 4nh bén phai Ia MHI. Khi nga, M, ., = 61%, magn=28,
dé chuyeén dong cua trong tam = 37

Bing cac quan sat trong qua trinh thuc nghiém, tic gia nhan thiy ring trong didu
kién chiéu sang phuc tap, foreground thu duoc tir qua trinh phan tach ving
chuyén dong 14 rat nhidu va khong 6n dinh. Trong trudng hop camera dugc dat
qué thap, ngang véi chiéu cao ciia nguoi, khi déi twong chuyén dong dén gan sé
khién kich hoat chirc ning ty dong do sang cua camera, dan dén su thay ddi dot
ngdt mirc sang trén toan bd khung hinh. Diéu d6 din dén sai 1am cua giai thuat
trir nén. Dé han ché bat 1oi nay, tac gia dé xuat sir dung ngudng dién tich viing
chuyén dong. Néu dién tich viing chuyén dong qua 16n hodc qua nho, khong phu
hop véi viing chuyén dong twong tmg tao ra bai viée di chuyén cta co thé ngudi,
chuyén dong nay sé dugc xem nhu 1a nhiéu va bi bo qua. Mat khac, viéc ting
dung ngudng d6 16n dién tich trén con gitip loai trir cic chuyén dong nho ciia
mdt phan co thé trong cac hoat dong thudng nhat binh thuong.

Ciing vi 1y do nhiéu, viing foreground c6 thé di chuyén dot ngdt tir vi tri nay t6i
vi tri khac. Trong truong hgp nay, khoang cach trong tam cua foreground trong
hai khung hinh lién tiép 14 16n bat thuong. Chuyén dong nay ciing duoc bo qua
néu khoang cach ké trén 16n hon mot ngudng chon trude.

Khi khong xuit hién chuyén dong trong khung hinh, phuong thirc dugc dé xudt
yéu cau phai x6a bo lich sir chuyén dong trude d6 dé khong lam anh huong dén
két qua do luong & nhitng khung hinh tiép theo.
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3.2. Trich rat dic trung hinh dang co thé

Hinh dang co thé thay ddi rd rét trong qua trinh ngd. Khi ding thing hay di lai,
co thé nguoi gan nhu vudng goc véi phuong nam ngang, ti 1¢ chiéu ngang so
v6i chidu cao ctia ngudi 1a nho. Khi xay ra ngd, nguoi ngd nam trén mit san
thuong v6i tu thé co ngudi lai va chan tay khong & sat nguoi. Vi vay ti 18 gitta
chiéu ngang va chiu cao cua hinh dang ting 1én dang ké. St dung ky thuét
fitting ellipse, xac dinh hinh ellipse phii hop nhat bao quanh hinh dang co thé
rat phit hop cho viéc udc lwong, dinh luong cac dic trung vé bién d6i hinh dang.

3.2.1. Ky thuit fitting ellipse

3.2.2. Ap dung fitting ellipse do lwong dic trung hinh dang

Ttr hinh ellipse x4c dinh dugc qua k§ thuit d3 mé ta, chuyén dbi sang dang biéu
din parametric ta c6 cac tham sé biéu dién mét ellipse gdm: hai tryc ellipse a,
b; tdm ellipse c(h,k); va goc quay t.

Ti 1é gitta bé ngang va chiu cao co thé AR tinh bang:

AR = —
a

Goc nghiéng co thé chinh 14 goc nghiéng truc 16n cua ellipse so v6i phuong nim
ngang, hay chinh la t.

Tuy nhién, tac gia nhan thdy rang ving foreground thu dugc tir phan tach ving
chuyén dong trong mot s6 trudng hop bi anh hudng rat nhidu béi nhidu. Mot sb
truong hop khac c6 thé khong thu duge foreground tai thoi diém ngudi ngd vira
cham dirt chuyén dong, trong khi thong tin vé hinh dang co thé tai ngay thoi
diém nay la rat quan trong cho viéc xac dinh nga. Vi vay luan van nay dé xuit
st dung MHI cho xac dinh hinh dang co thé. Cu thé nhu sau:

T MHI, sir dung ngudng dé tach ldy ving diém anh c6 gia tri 16n hon ngudng.
Ngudng duoc chon qua thyc nghiém sao cho két qua khong qua sai khac so véi
hinh dang ngudi chuyén dong. Sau d6 ving diém anh thu duoc sir dung thay thé
cho foreground trong qua trinh xac dinh fitting ellipse. Ky thuat nay gitp khai
thac thong tin lich sir chuyén dong trong khoang thoi gian ngén tir MHI, nhd dé
fitting ellipse thu dugc tré 1én 6n dinh hon rat nhiéu.



Hinh 3.15. Minh hoa si thay doi hinh dang co thé khi nga: Anh bén tréi, AR =
0.29 khi di lgi thong thuong; dnh bén phdai, AR = 0.58 khi nga

3.3. Phat hién nga

Viéc phat hién ngi phai trai qua phan tich trong sudt hanh trinh ngi, ké tir khi
xudt hién chuyén dong nhanh bt thuong cho dén khi khong xuit hién chuyén
dong sau khi nga. Trinh ty nhu sau:

Khi phat hién chuyén dong nhanh d6t ngdt voi hudng chuyén dong < 180°, hé
thong tiép tuc theo ddi cac khung hinh tiép theo trong khoang 50 khung hinh
(twong dwong véi 2s véi toc dd 25fps). Néu co chuyén dong hwong xubng dudi
sau do6 (twong tmg véi goc chuyén dong nam trong ving mau xam minh hoa &
Hinh 3.16), tiép theo 1a ti 16 AR vuot ngudng, goc nghiéng truc 16n vuot ngudng
thi ¢6 thé xac dinh c6 thé 1a mét tinh hudng nga. Sau thoi diém do, theo dai tiép
trong 25 khung hinh tiép theo, néu khong phat hién chuyén dong hodc chuyén
dong nho thi két luan xay ra ngd. Néu mét trong cac diéu kién ké trén khong
dugc thoéa méan sau 50 khung hinh thi khéng canh bao va tiép tuc theo ddi.
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Hinh 3.16. Quy wéc Vé géc trong xdc dinh hwéng chuyén dong va géc nghiéng co
the
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CHUONG 4.
THi NGHIEM VA PANH GIA

4.1. Tap dir liéu va phuwong phap danh gia hiéu qua thuat toan
4.1.1. Tap dir liéu thue nghiém

Tap dir liéu thue nghiém cho cac nghién ctru phat hién nga do phong thi nghiém
Le2i cung cap [28] bao gdm 221 videos, dugc quay & mdi truong trong nha, kich
thudc 320x240 véi tdc do khung hinh 25fps, bao gdm 4 phan riéng biét, twong
g voi 4 mdi trudng hoan toan khac nhau. Bang 4.1 dudi s& day mé ta vé 4 tap
do.

Bdng 4.1. Bang mo td céc tdp da ligu thuc nghigm

Datasets Videos Falls
Lecture-room 27 14
Coffee-room 70 62
Home 60 33
Office 64 17

4.1.2. Phwong phap dinh gia do hiéu qua cuaa gidi thuat

Tinh hidu qua cua giai thuat dugc ddnh gia boi chi s6 khoi phuc (Recall), ti 1¢
chinh xéc (Precision), va hé sb diéu hoa F-measure.

4.2. Cai dat thi nghiém

Dé xac thuc hiéu qua cua cac ky thuat dé xudt, tac gia thyc hién 4 thi nghiém
riéng biét, trong d6 3 thi nghiém déu tién 1an luot khong ap dung mot ky thuat
duoc gioi thiéu. O thi nghiém cudi cung, tAt ca cac k¥ thuat duoc sur dung. Cu
thé nhu sau:

e Thi nghiém thu nhit: Khong su dung MHI trong do luong hinh dang co

thé ma da dugc mo ta trong phan 3.4.2

e Thi nghiém thtr 2: Str dung phuong thirc tinh huéng gradient thong

thuong dugc dé xuat tai [33] thay cho phurong thirc gidi thi¢u tai phan 12)
cua muc 3.3.1
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e Khong ap dung thong tin chuyén dong trong tam dé han ché 15i trong
udc lugng d6 16n chuyén dong str dung MHI, mo ta tai phan 13) ctia muc
331

o Ap dung tat ca cac k¥ thuat duoc dé xuat.
4.3. Két qua va thiao luin

Mdi bo dit liéu can dit cac ngudng gia tri cho cac dac trung khac nhau do cac
dic diém méi truong, khoang cach va vi tri dit camera khac nhau. Cac ngudng
nay dugc xac dinh thong qua thuc nghiém dé dat duoc két qua tt nhAt.

Bang 4.2 dudi day trinh bay cac két qua thi nghiém ddi voi timg tap dit lidu. Cac
dong tir 1 dén 4 twong tng véi cac thi nghiém 1 dén thi nghiém 4 da dugc mo ta
& phan trudc ctia chuong nay.

Bdng 4.2. Két qud thwc nghigm

Datasets | Thi nghiém | Recall(%) | Precision(%) | F-measure
1 92.86 81.25 0.867
Lecture- 2 92.86 92.86 0.929
room 3 100 82.35 0.903
4 100 93.33 0.965
1 88.71 94.83 0.917
Coffee- 2 82.26 100 0.903
room 3 70.97 100 0.83
4 90.32 94.92 0.926
1 87.88 93.55 0.906
Home 2 87.88 100 0.935
3 72.73 96 0.828
4 93.94 96.88 0.954
1 82.35 77.78 0.8
Office 2 64.71 73.33 0.688
3 52.94 52.94 0.529
4 82.35 87.50 0.848

Trong cac thi nghiém, thi nghiém thir 4 lu6n cho gia tri Recall va F-measure cao
hon hin céc thi nghiém khéac. Téc d6 xir Iy cua giai thuat dat 90fps.
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CHUONG 5.
KET LUAN VA HUONG PHAT TRIEN

Qua qué trinh thuc hién ludn vén, tc gia da tién hanh tim hiéu 1y thuyét téng
quan vé linh viyc xir Iy anh s6 va thi giic may, c6 co hdi tiép can véi mot sd giai
thuat hoc may. Tac gia cling di sau vao tim hiéu cac giai thuat thi gidc may quan
trong nhu giai thuat trir nén, giai thuat trich chon mot sb dac trung quan trong
nhu goc, diém bt bién, dic trung SIFT, SUFT, v.v.., ¢ hiéu biét co ban vé cac
dang bai toan thudc nganh thi giac may, qua d6 1am nén tang cho qua trinh hoc
tap nghién ctru tiép theo ctia ban than trong linh vuc nay.

Vé mit thue tién, luan van nay da gidi thi€u mét phuong thirc tu dong phat hién
nga dua trén vi¢e Kkét hop céac dac trung chuyén dong nhu hudng va do 16n, véi
cac ddc trung vé sy thay ddi hinh dang co thé. Luan vin ciing da dé xuat mot sd
cai tién trong giai thuat MHI, d¢ xuét sir dung ddc diém chuyén dong trong tim
co thé dé cai thién két qua do ludong chuyén dong dua trén MHI. Diém mau chdt
ctia phuong thire duoc dé xuit 1a 1a thong qua phén tich dac diém thuc té cua
qué trinh nga dya trén quan sat k§ ludng, tir d6 c6 thé khai thac hop 1y cac dic
trung da trich rat dugc. Viée dua ra du doan vé viéc ngi khong duya trén gia tri
cua cac dac trung trong cung mot thoi diém, ma dua trén quan sat gia tri cac dac
trung nay trén toan by khoang thoi gian twong tng véi hanh dong nga, tir khi
bat dau xuat hién chuyén dong nhanh bat thuong dén khi khong xuat hién chuyén
dong sau nga.

Cac ngudng duogc xac dinh thi cong dua trén suy luan tir cac dac diém cua viéc
nga va qua trinh quan sat cic video thtr nghiém. Véi viéc lua chon tap dir li¢u
thuc nghiém véi nhiéu méi truong khac nhau, diéu kién anh sang khac nhau, vi
tri va goc do camera dugc dat khac nhau, kich ban nga phong pht va duogc xen
gitra boi cac hoat dong thong thudng h?ing ngay, Kkét qua dat dugc cia luan van
13 hét sirc kha quan.

Céc trudng hop nhan dién sai 1dm chu yéu 13 do nhiéu, do thay d6i anh sang dot
ngot hoic do nguoi di chuyén qua gan dng kinh camera, khién kich hoat chirc
ning ty dong do sang ciia camera, anh huong dén giai thuat phan tach ving
chuyén dong. Mot sb truong hop nhan dién nham céc hanh dong nhu nam, ngéi
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dut khoat. Dé giai quyét cac van dé trén, tac gia du kién tim hiéu cac giai phap
trir nén phut hop hon nita, gitp loai trir trudng hop camera diéu chinh do sang,
b6 xung céac ki thuat phét hién ving dau nguoi (head detection) va ki thuat gidi
han ving quan tim (inactivity zone) trong cac nghién ciru tiép theo. Ngoai ra,
dé mé rong pham vi cua bai toan trong truong hop bdi canh ¢ nhidu hon mot
nguoi, tac gia dy dinh tim hiéu cac ky thuat theo vét ddi tuong (object tracking)
cho viéc cai tién phuong thirc da dé xuét.

Két qua nghién ctru va ky thuat duoc dé xuét dong thoi ciing duogc trinh bay
trong bai bao [51] guri hoi thao qudc té SoICT va di dugc chap nhén.
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