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UNG DUNG MANG NEURON NHAN TAO
NHAN DANG POI TUGNG ANH CHUYEN PONG
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(Bai nhdn ngay 14 thdng 7 ndm 2005, hoan chinh sita chita ngay 20 thdng 9 nam 2005)

TOM TAT: Bai bdo gidi thidu m{t gidi thudt xit Iy dnh cho phép tdch déi tuong dnh
chuyén dong ra khdi ving nén cé dinh. Viéc phdn ldp ddi tugng dua trén ddc trung vé hinh
dang va mau sdc ciia déi tuong. Mang neuron duoc si dung cho viéc phdn [6p. Qud trinh
hudn luyén cho mang neuron duoc thuc hién dwa trén cdc mdu cho trudc. Pong thdi, trong
qud trinh hoat djng, mang neuron con dugc ty dong hudn luyén tdng cuong, nho do gidi
thudt nhdn dang cé tinh thich nghi véi nhitng thay doi vé hinh dang ciia ddi tuong.

1. GIGI THIEU

Muc tiéu ctia qui trinh ty dong hod sidn xuat ludn ludn 12 sy hi€u qua va t6i wu vé
kinh t&€, vé& ning suit va thdi gian, ddng thdi cling yéu ciu hé théng dat dudc db chinh xdc
va tinh khach quan trong qud trinh xif 1. Trong s& cdc budc xi¥ 1y cin ban ndy, viéc ty
dong nhin dang mat vat thé chuyén dong (mot sidn phdm trén diy chuyén, mét doi tugng
dic trung cdn dugc phan tich trong tAp hgp nhiéu ddi tugng,...) 12 mot trong nhitng ndi dung
c6 ¥ nghia quyét dinh.

Viéc nhin dang d&i twgng Anh 12 mo6t van dé kh4 phifc tap va khong c6 15i gidi tdng
quit cho moi trudng hgp. Trong mdi bai todn cu thé, ching ta chi ¢6 dugc gidi thuit dp
dung cho mét s& vit thé va vdi cdc gidi han cda bai todn dé [1]. Bai viét gidi thiéu mdt md
hinh hé théng @ng dung mang neuron nhin tao trong viéc nhin dang ddi tugng dnh chuyén
dong. Phuong phap ding neuron khong phéi 12 van dé hoan toan méi trong k§ thuat, nhiéu
gidi thuat xi¥ 1y va nhin dang ding neuron da dugc ti€n hanh, nhung cdc mo hinh va thuit
todn tdi hudn luyén trong tiing trudng hgp cu thé 14 khdc biét nhau [2]. Muyc tiéu clia cdc
phép nhin dang & ddy 1 sy thich nghi v6i qué trinh thay ddi hinh dang cia ddi tugng (vi tri
quan sit khdc nhau, géc nghiéng khdc nhau, do chi€u sang khéc nhau,...).

Quy trinh nhin dang bao gdm: tich d6i tugng chuyén déng ra khdi viing nén cd dinh,
xi 1y v& mat hinh hoc, chuén hod, trich cdc dic trung vé hinh dang, dic trung vé mau sic,
huén luyén mang neuron tir nhitng mau cho trude, va sau ciing 1a dua ra mot gidi phdp dé
hé théng nhin dang c6 thé ty ddng huin luyén ting cudng cho mang neuron 1am ting tinh
thich nghi. Hinh 1 m6 td sd d6 khdi cda hé théng niy, gdm 3 phin chinh: Tdch d6i tugng;
Xt Iy 4nh d6i tuong va trich dic tinh; Mang neuron, hudn huyén va huan luyén ting cudng
mang neuron. Cic két qua & ngd ra dugc so sdnh vdi chudi 4nh ngd vao.

1] { 1
: H I & e e :
; nSp——————— V1 Quvet di
el Trich age ton |t AR |
Anh nén Mau sdc i W lng_ ké.‘ - : ;
| Thé .
T " 1| Ouyétdinh ki //Kh
‘ :- ------- “hudn luyén | Gua’ -
- e s ¥ Rk
Phan Trich de tinh i Mang L) ting audng : i
Boan Hinh dang | i} Neuron it |
L .. neuron N
y : 1

.............................




TAP CHi PHAT TRIEN KH&CN, TAP 8, S0 10-2005

2. TACH POI TUGNG

Viéc tach doi tu’dng dnh chuyén dong ra khéi ving nén c6 dinh s& duge thuc hién
mdt cdch dé diang néu nhu ta ¢cé dugc dnh nén chi chia cdc dai tugng tinh. Viéc tim 4nh
nén dudc thuc hién thdng qua vi€c xdc dinh ma trdn tich liy sai biét nhu sau [3, 4]:

Gid s chudi dnh vao 1a Ii(x,y), L(%,¥), In(X,y) v6i x= 1, Xsize; y =1,Ysize.
Xsize,Ysize 1a kich thudc clia m&i 4nh. Anh ddu tién I;(x, y) dudc chon 1am &nh tham chiél.
Ma trdn tich liy sai biet ACCI(x,y) ¢6 kich thudc bing vdi kich thude dnh. Ban dau, méi
phan tif cda ma tran tich liy sai biét dugc gdn tri zero. MAi 4nh ti€p sau dé dudgc so sdnh
véi dnh tham chi€u: A = ’I (x, )= 1,(x, y)l jZz2.

Néu A =6, thi phan t& tuong ng trong ma trin tich liy duge ting 1 don vi:
ACCI (x,y)= ACCI_(x,»)+1, 6, 1a ngudng cho trudc. Né&u A<@, va
ACCI . (x,y)> 0 thi gdn ACCI (x,y) =~1. Nhw vdy chiing ta thay riing cdc phin tit trong

ma trdn tich Iy sai biét dudc gdn tri -1 tudng W¥ng vdi nhitng pixel trude d6 cé sy sai biét
nhung tai thdi diém hién tai khong con sy sai biét so véi dnh tham chi€u, chiing tuong ing
vdi mién trong ma d6i tugng d€ lai sau khi doi tugng di chuyén ra khéi vi tri ban diu cia
né. Mién nay dugc ky hiéu 1a R1. Khi mién R1 c6 dién tich 16n hon ngudng dién tich S,

cho trudc thi qua trinh dirng lai.

Gid st tai thai di€m k, dnh Ix(x,y) ding duge xem xét (k <n).
Liic ndy, ma trin tich liy sai biét ACCI(x,y)
chifa cdc mi€n sau: mién R1; mién RO wong
ing véi cde doi tugng tinh (ACCI(x,y)=0);
mién R2 twong wng véi mién d6i tugng chodn
chd trong 4nh diu tién (ACCI(x,y)>0); mién
R3 tuong Ung v6i mién déi twong chodn chd
trong dnh thi k (ACCI(x,y)>0).
Mién R2 s& chifa gid tri 16n nhat ciia ma trin
tich 18y sai biét max(4CCI(x,y)), d6 chinh
1a y&u t3 d€ phan biét mién R2 vdi mién R3.
Vigc sao chép cdc pixel twong éng vdi mién
R2 tr dnh Ix(x,y) vao 4nh Ij(x,y) sé& tao ra
dude dnh nén BI(x,y). Hinh 2 minh hoa qud
trinh tim dnh nén ti¥ chudi 4nh c6 chiéc 6 t6
di chuyén theo phuong ngang.
Khdu phén doan trong hé théng nay thuc
hi€n viéc so sdnh timg &nh trong chudi 4nh
v6i dnh nén d€ c¢6 dugc 4nh sai biét
D% yy= II (x,y) - BI(x, y)’ j=1n. Anh
cdia doi tugng OI(x,, y,) dudc tdch ra ti dnh
I,(x,y) dua vao mién DI(x, y)>6,, véi 6,
la ngudng cho trudc. Anh ctia dsi tudng ¢6 kich thude phu thude vao kich thudc cia ddi
twgng trong dnh 7 (63, V8 x, =1, Xsizel , y =1,Ysizel va Xsizel < Xsize , Ysizel < Ysize.

Nhitng gidi thich & trén dd dugc don gidn hod chi cho anh don sic. Trong thuc t€,
thudt todn c6 thé duge ding dé x& ly trén chudi dnh mau vdi 3 thanh phan mau R,G,B.
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Bén canh do, thudt todn md réng mién [4] dudc sit dung d€ xdc dinh cdc mién lién
két. Thudt todn nay dugc minh hoa trong hinh 3. Ban ddu mot pixel thuéc mién lién két
dugc xdc dinh (pixel a;) va dugc xem la pixel hat nhan. Lan lugt, bon pixel k& cdn (by, ba,
bs, by) dudc xét c6 thudc mién
lién két nay hay khong. N&u né
thudc vao mién lién két nay, né
lai dugc xem nhu pixel hat nhin
va cif nhu viy qud trinh lap lai,
ving xdc dinh cia mién dugc
md rong. Hinh 3 (b) minh hoa
cdy vOi cdc nit la cdc pixel
twong \ng trong hinh 3 (a).
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(a)
Hinh 3

3. XU LY ANH POI TUQONG, TRICH PAC TiNH
3.1. Xiz Iy anh doi tugng

Anh d6i trong sau khi duge tich ra tit chudi dnh c6 dudng bao khéng tron, chifa
nhiéu gai nganh, rdnh nift va cdc 16 hdng. Khiu xi 1§ v& mit hinh hoc loai bd céc yé&u t6
khong mong mudn k€ trén thdng qua hai thuit todn cd s& : md rong dudng bao (dilation) va
co hep dudng bao (erosion) [4, 5].

Xét hai tdp diém trong khong gian Z% A 1a tip diém mién chia ddi twong, B 1a tép
di€m tdc dong. Xét cdc diém thanh phin: a =(a,,a,) € 4, b=(b,b,) € B.

Thuét todn md rdng dudng bao tip A bing tip B dudc dinh nghia:

4© B=|(B), mAthDT

Thudt todn co hep dudng bao tdp A bing tdp B dudc dinh nghia:

40B = {x|(B), c 4} )

V6i: B={x|x=-bbeB}va: (4),={c|c=a+x, ae 4

3.2. Trich ddc tinh

Dic tinh vé hinh dang cla d6i tugng duge st dung cho viéc nhdn dang 12 ham quan
hé gitta khodng cdch ti trong tdm cia doi tugng dén dudng bao doc theo d6 dai duding bao
tinh ti mot di€m bit dau cho trude va theo mot chiéu cho trude:

r=r(l) 3)

1)

Diém Hinh 4 minh hoa viéc trich dic tinh hinh dang cia
/ bitdiu  Chidudi doi trong.

5l Diém bit ddu dugc xdc dinh théng qua viéc chudn

hod vé chiéu hudng d6i tugng. Viéc chudn hod nay
dya trén viéc 1am trdng khép gifta d6i tugng véi
hinh elip ¢6 momen quédn tinh bing vdi momen
quén tinh cia doi tugng [6]. T d6, géc @ tuong

ting vdi diém bit ddu dugc suy ra.
Hinh 5 minh hoa 2 ham quan hé giita » va
Hinh 4 ! cda 2 loai xe khdc nhau. Hinh 5(a) 12 4nh déi
tuwgng, hinh 5(b) l1a dudng bao clia ddi tugng da

dudgc chusn hod, hinh 5(c) 12 ham r(7).
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R _ Tuham r(/), 150 diém dugc trich ra hinh thanh
/-f‘ :Fm mot vector P. N6 chinh 12 dif liéu duge dua vao

Y

mang neuron dé nhdn dang. Néu d6i tugng c6

| S tinh d6i xing thi viéc ddo tht t cdc thanh phin

: cda vector P s& xdc dinh dugc dic tinh hinh

dang cla di tugng nhin tir phia di dién.

'—;b;ﬂ"r” Ngoai dic tinh hinh dang, dic tinh mau sic ciing

Hinh 5 dugc st dung trong viéc phan biét cdc ddi tugng.

Thong qua viéc chuyén ddi co s khong gian

mlu tf RGB sang HSV (hue, saturation, value) [6, 8], mau sdc cla déi tugng dudc dinh

nghia bdi 9 sic thdi co ban: den, xdm, tring, dd, vang, xanh 14, xanh 10, xanh duong, hdng.

Thudt todn nay ¢6 thé xdc dinh dugc 3 mdng mau c6 dién tich 16n nhat trong dnh ctia mot
déi tugng.

"._.,.

N

Y

4. MANG NEURON, HUAN LUYEN VA HUAN LUYEN TANG CUSNG MANG NEURON

M6 hinh h¢ thdng & hinh 1 c6 tinh tdng quét. Vi mbi Ung dung nhdn dang cu thé,
chiing ta ¢6 thé x4y dung mét mang neuron d€ phan 16p déi tugng dua trén dic tinh trich ra
tir dnh ddi tugng. Trong bai bdo nay, mgt mang neuron ¢é ciu tric nhv hinh 6 dudc xay
' dung d€ phan 16p ddi tugng dua trén dic tinh vé
hinh dang clia d6i twgng. Mang neuron nay c6 3
16p: 1 18p nhép tudng dng véi 150 phdn ti cia
vector P dé dudc néi § trén, 1 16p xudt bao gdm 7
neuron twong wng vdi 7 16p mau cé thé phan biét
dugc, va 1 16p 4n bao gdém 25 neuron. S§ neuron
trong 16p 4n dugc chon Iva trong qué trinh huin
luy€n mang neuron nhim didm bdo t5i thi€u do
phic tap trong cdu tric mang va sy hdi tu khi huan
luyén mang véi tdp mau cho trwdc [1], [5, [7]. Ham truyén ciia c4c neuron 18p xudt va 16p
4n 12 ham sigmoid: S(x)=1/(1+e7). Véi cdu tnic nay, ddp ung cta cic ngdra a, +a, doi
vdi 150 phan t & ngd vao p, + p,,, clia vector P 1a:

a, =f{§W2(j,i).f(§W;(k,j).pk +bhj)+bo,], = ) “

Vi W, ,bh 12 b6 trong s6 ciia cdc neuron 16p dn, W, ,bo 12 b6 trong 6 clia cdc neuron 16p
XuAt. -

Qud trinh huan luyén mang neuron dugc thuc hién dua trén 21 4nh cia 7 d6i tuong
mau. Mbi d6i tugng miu duge chup & 3 géc do khic nhau. Ti 4nh déi tugng miu, dic tinh
hinh dang, cu thé 1a vector P, dudc trich ra va d6 chinh 1a di liéu huén luyén cho mang
neuron. Trong nghién cttu nay, 7 d&i tugng miu 1a 7 loai xe khdc nhau. Ching ¢6 tinh d6i
Xiing do d6 dic tinh hinh dang cla ching nhin tir phia d5i dién c6 thé dugc suy ra bing
cdch ddo chiéu cdc phin tf vector P. Ngodi cdc dif liéu duge trich tryc ti€p tit 4nh déi tugng
mau va bling viéc ddo chidu cdc phin tit vector P, tdp dit liéu huén luyén con chifa cic
thanh phan ¢6 thém cic y&u t6 nhidu nhim lam phong phu thém tdp dit liéu hudn luyén va
lam cho mang neuron “quen” v6i nhitng dnh hudng cda nhiéu tdc dong 1én doi tgng.

Viéc huan luyén mang neuron 12 ¢6 gidm sat. Tic 1a, d6i v6i 1 vector P & ngé vao
phdi ludén keém véi 1 két qua mong mudh & ngd ra — vector T. Viéc huan luyén x4c lap bd
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trong sO clia cdc neuron 16p xudt va 16p dn W, ,bo,W,,bh 1am cho mang neuron c6 thé
phan 16p duge 7 16p ddi tugng tudng dng vdi 7 loai xe khéc nhau.

Qud trinh nhan dang dang mang neuron ¢6 thé dugc hudn luyén ting cudng néu hé
théng gip phdi nhiing d&i twgng c6 hinh dang thay ddi so véi tip ddi tugng miu da dugc
huan luyén trude. Sy thay ddi dic tinh hinh dang cda d6i tugng din dén c6 sai s6 nhat dinh
tai ngd ra mang neuron. N&u sai s6 nay lot trong mdt khodng ngudng cho trudc va déi
twgng xuat hién trong nhiéu 4nh lién ti€p thi n6 s& kich hoat cd ché ty dong hudn luyén
tang cu(mg cho mang neuron theo dic tinh hinh dang cda d6i tugng dé. Piéu nay lam cho
e : : hé thong nhédn dang c¢6 dudc tinh thich nghi theo nhiing thay
d6i vé hinh dang clia ddi tugng ciing nhu thich nghi dugc véi
anh hudng ciia méi trudng 1am thay ddi hinh dang d6i trgng.
G hinh 7 minh hoa 1 trudng hop d6i tuong ¢6 hinh dang thay
ddi so véi hinh dang clia ddi tugng miu ban diu (xe ben vdi
ben chua ha xudng).

5. KET QUA MO PHONG

Trong nghién cttu nay, hé théng nhin dang dudc xiy dung dé€ nhén dang cic déi

tu’dng chuyén déng. Cu thé, hé thng cé thé phan biét 7 16p d6i tugng khédc nhau. Hé thong

. mig |=c-m=ows| c6 thé nhan dang dugc nhiéu d6i tugng trong ciing mdt dnh.
I S K&t qud nhin dang khéng bi dnh hudng bdi vi tri, kich thudc

e va chiéu hudng clia ddi tugng trong dnh. K&t qua nhin dang
I' | clia h¢ théng cing it bj dnh hudng bdi nhi€u. Hinh 8 minh
| hoa mot s6 két qud.
Ti 1& nhdn dang ding dua trén dic tinh hinh dang ctiia hé
théng nay 1a 98,4% (Hé thong nhin dang dudc kiém tra véi
250 4nh cida cdc ddi twgng dugce trich ra tif chudi 4nh, s6 d4nh
nhdn dang ding 1a 246).
Vi trudng hop ddi nigng c6 hinh dang thay déi 1am két qué
nhin dang c6 sai s6 nhét dinh, k&t qud nay sé& kich hoat co
ché tr dong hoc ting cudng clia hé théng. Sau khi dude huin
luyén ting cudng, hé thong hoan toan nhin dang chinh xéc
d6i tugng d6 néu né gip d6i tugng do sau do.
Téc d6 xif 1y tdch ddi tugng va nhian dang dat trung binh 0.72gidy/ddi tugng. Toc do nay
duge xét khi thif nghiém gidi thuit bing phin mém Matlab7.0 trén mdy tinh PentiumIII
866MHz tdc do bus 133MHz va kich thuéc mdi dnh 120x160 pixel (RGB).

Mic du cdc nhan dang ding mang neuron cho két qud twong d6i t6t nhu cdc md

phdng & trén, nhung hé théng cdn mot s gidi han sau:

- Heé thong chi 1am viéc chinh x4c khi cdnh nén ¢6 dinh hoic chi ¢6 sy thay ddi nhd.

- Viéc nhédn dang chi dua trén dic tinh trich t ham »(/) va dic tinh mau sic do dé
thi€u théng tin vé cdu triic cla ddi tugng din dén viée s& 16p 6 thé phin biét dugc
bi gidi han.

- Hé thong khong tdch dudc dnh d6i twgng khi chiing chdng 14p 1én nhau ho#c chiing
c6 sdc thdi giong v6i sic thdi cia phdng nén.

- Dic tinh mau sdc con phy thudc vao diéu kién chi€u sdng. Géc d6 chi€u sdng ciing
bi han ch€& d€ trdnh viéc gay ra béng cla d6i tugng.
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6. KET LUAN

Gidi thudt nhan dang diing mang neuron dugc md phdng & trong bai viét da minh hoa
dugc kha ning thich nghi vdi nhitng sy thay ddi vé hinh dang ciia vat thé d6i tugng, 6 kha
ning tich vit thé chuyén déng ra khdi bic 4nh nén chita cdc vat thé tinh. Qué trinh hudn
luyén mang neuron 12 ty dong, gidp cdi tién ting budc khd ning linh hoat clia qué trinh
diéu khién, phil hgp vdi cdc hé thdng ty dong hod. Gidi thuit c6 thé dudc phat trién ng
dung vao nhiéu linh vic thuc t€ nhu:

- Tu ddng nhin dang loai xe tai tram kién xo4t hoic thu phi giao thong ty dong.
- Tu d6ng thdng k&, phén loai trong nganh vi sinh hoc, huy&t hoc.

- Ty dong phén loai, ddnh gid chit lugng sdn phdm trong diy chuyén sin xuit
cdng nghiép.

- Ty ddng phdt hién, nhdn dang muc ti€u trong quin sy ...

APPLICATIONS OF NEURAL NETWORK
FOR RECOGNISING MOVING OBJECTS FROM DYNAMIC IMAGES

Hoang Manh Ha, Vu Dinh Thanh
Department of Electrical & Electronics Engineering, University of Technology — VNU-HCM

ABSTRACT: This paper presents an object recognition algorithm which extracts the
moving objects out of its background region from a dynamic image. Shape feature and color
feature are employed for objects characterising, and neuron network is used for their
classifying. Initially, the neuron network is trained with a priori defined patterns for its
recognition. Then, if the system finds any modification in object shape, the neural network
will automatically learn these features. This will enable the system to adapt to modification
of the object shapes while maitaining its recognising capability
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