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CHUONG I
PAT VAN PE
Vén dé phét hién, nhan dang, phan tach va hiéu ngit nghia cua ddi tuong
trong anh/video da duoc nghién ctiru rong rai trong trong linh vuc thi giac
may tinh hang thap ky qua. Cac nghién ctru dugc nhanh chéng phat trién
nho nhiing tién bo trong mot sé linh vyc lién quan nhu: viéc phét trién cac
md hinh toan hoc phirc tap, cac nghién ciru chuyén sau vé nhan thuc tri giac
(cognitive vision), nang luc caa cac hé thong tinh toan, cac giai thuat thong

minh, cling nhu doi hoi cua kiém thir trén cac bo dit lidu lon.

Véi mong muén tham gia vao huéng nghién ctiu con méi nay va gidp céac hé
théng giam sat dat hiéu qua cao hon va giam duoc chi phi con ngudi chling
t6i thuc hién dé tai “Theo déi déi twong duwa trén gidgi thugt di truyén va téi
wu hod bay dan” .Luan vin nay dugc cau tric cac phan nhu sau. Chuong
tiép theo 1a mot dinh nghia co ban duoc st dung trong luan vin, bao gom: ly
thuyét trich xuat dic trung, giai thuat phan cum fuzzy c-partition va giai
thuat di truyén. Chuong ba trinh bay cach tiép can giai quyét bai toan theo
ddi d6i twong cua luan vin. Cach tiép can nay duoc wng dung giai quyét voi
d6i twong cu thé 1a phuong tién giao thdng chup tir anh UAV, céc két qua
thir nghiém chi ra & chuong bén. Va cudi cing cac két luan dugc duara &

chuong nam



CHUONG I1

CO SO LY THUYET

2.1. Fuzzy c-partition
Fuzzy C-Means (FCM ) la mét phuong phap cua phan nhom cho phép mot

phan dir liéu thudc vé hai hodc nhiéu cum
FCM dugc thuc hién lan luot theo cac budc:
- Budéc 1: Khoi tao ma tran U=[u;], U(0)

- Budc 2: Tai lan lap the k: tinh todn véc-to trung tam

C(K)=[c;] véi U(K)

. T U x
O T
- Buac 3: Cap nhat U(k) va U(k+1)
1
Uy = 2
= o T
c X; — C;
R Ml — el

- Budc 4: Kiémtra

||U.f|:+1 _ [k || - (-ma.k::-jH'MHl _MiH)

if

Néu két van chua thoa, ta quay lai budc 2, néu da thoa man, ta két thic tinh

toan.



2.2.  Giai thuat di truyén

Khai tao quan thé

Lwa chon cha me 1

Lai ghép - Dot bién

DAau tranh sinh ton

FALSE

Piéu kién dirng

Két qua

Hinh 1. So' do chung gidi thugt di truyén

1. Khoi tao mot quan thé ban dau (tap 10i giai ban dau cta bai toan).

2. Tao ra quan thé mai bang cac phép toan di truyén: lai ghép chéo
(crossover) tir cac cé thé hién tai ¢d chon loc (selection), dot bién (mutation)

cac c4 thé trong quan thé méi theo mot x&c xuat nhat dinh.

3. Pau tranh sinh ton: Panh gia do thich nghi théng qua gia tri ham muc tiéu
(fitness) caa mdi cé thé trong quan thé. Cac ca thé trong quan thé maéi sinh
ra duoc thay thé cho céc cé thé trong quan thé cii dwa trén danh gia ham

thich nghi.



4. Néu diéu kién dirng thoa méan thi giai thuat ding lai va tra vé cé thé tot

nhat cling vai gid tri ham muc tiéu caa n6, néu khong thi quay lai budc 2.

Pay 1a so 6 chung nhat &p dung cho rat nhiéu 16p bai toan sur dung giai
thuat di truyén. Mot s6 khai niém vé giai thuat di truyén s& duoc trinh bay ¢

phan tiép theo cua chuong.



CHUONG III
AP DUNG GIAI THUAT DI TRUYEN TRONG BAI TOAN THEO
DOI POI TUQNG

Bai toan “theo ddi ddi tugng” duoc chia thanh hai phan.

« Rut trich ddi twong. Trong phan nay ta phai tach cac ddi twong chuyén

dong ra khoi khung canh.,

« Theo vét ddi twong. Vai timg ddi twong ta phai luu lai duoc quy dao cua

chding khi chling vao ving quan sat caa ta vé phan loai déi tuong.

Trong luan vin, toi str dung colour histogram 1a dic trung anh dé thuc hién

rat trich d6i tuong.

3.1. Colour histogram

Colour histogram la mot k¥ thuat phan tich anh mau quan trong bai tinh hiéu
qua va do phuc tap tinh toan thap caa né (Pratt, 1991). Thong thuong, mot
colour histogram biéu dién phan b théng ké caa cac mau trong mot anh

mau trén mot khong gian cho trudc.

3.2. Ap dung giai thuat di truyén tdi wu trich xuét déi twong
Dua trén dinh nghia vé fuzzy c-partition, tdi tién hanh tiép can theo hudng

phan doan mau sic. Giai thuat phan doan bao gdm ba budc:

i. Tién phan cum: Qua trinh nay bao gom viéc tim kiém tap vector



trong tdm khai tao U, va chi ra khoang céc vector trong tam duoc

chon theo mot thu tuc ti wu. Thu tuc ndy két thic béi sir dung ky
thuat dya trén histogram.

ii. Tim kiém fuzzy c-partition tét nhat. Giai thuat di truyén duoc st
dung dé tim mot ma tran fuzzy c-partition tét nhét.

iii. Tha tuc giai mo. Budc nay tién hanh chuyén ddi ma tran fuzz c-

partition thanh ma tran c-partition rd rang.

Pé tim kiém cach phan doan tdi vu cua fuzzy c-partition, mét giai thuat di

truyén duoc sir dung va thiét ké nhu sau.

Biéu dién di truyén

Véi mét tap vector m-chiéu cho truée, cé thé trong quan thé duogc biéu dién
bai mét chromosome — mot chudi chira ¢ vector m-chiéu sé thuc, nd ma hoa

C4C Vector trong tAm twong ng VGi ¢ cum trong c-partition. Khéi tao quan

thé

Véi qué trinh khai tao quan thé, chudi vector 1a nhimg vector dugc chon

ngau nhién tir mdi bin trong ¢ bin nhu phan trude di dé cap. Luc luong cua

quan thé N duoc lya chon bai ngudi sir dung.

Ham muc tiéu



Trong luan vin nay, quan hé turong tu cia tap vector trong tm véi tat ca cac

vector trong tap vector dugc xét, dugc tinh nhu sau

53
c p:’_j

i=1 j=1
CA4c thao téc di truyén
C6 ba loai thao tac di truyén dugc sir dung trong giai thuat di truyén bao
gom: chon loc, lai ghép va dot bién. Trong luan van nay, mot vong quay
roulette thich hop dugc stir dung cho thao tac chon loc. Sau d6 lai ghép mot
diém cit duoc ap dung véi hai chudi dugc chon dé sinh ra hai chudi con.
Thao tac lai ghép duoc ap dung ngau nhién véi xac suat p... Sau khi lai ghép,
cac xau con duoc xem xét tién hanh dot bién. Trong giai thuat nay, thao tac
dot bién dugc cai dat bang cach thay thé cac chudi trong thé hé hién tai bang

cac chudi tir ciing bin trong tap chudi ban dau. Thao tac dot bién duoc tién

hanh véi xac suat cb dinh 13 p,,,.
Piéu kién dirng

C6 hai diéu kién dung duoc ap dung cho giai thuat di truyén. Diéu kién thir
nhat 1a sau mot s6 thé hé khong thay di trong quan thé 1oi giai thi giai thuat
két thuc. Diéu kién thir hai 12 s6 luong vong lp t6i da, sau d6 giai thuat

cling két thc.



Gial mo

Dé thu dugc anh phan ving, ta can phai bién doi ma tran fuzzy c-partition
thanh ma tran c-partition rd rang. Trong luan van nay, phuong phap giai mo

duoc ap dung nhu trinh bay dudi day.
Pat P = [p,;| véii=1,..,cvaj=1,..,nlamatran fuzzy c-partition, p,,

thé hién kha ning pixel j thudc vé cum i. Ma tran phan trim P, dugc tinh
nhu sau

p _ 'p:'j
=L A w T
Zj:j_ p‘j

Ma tran partition crisp F. dugc dinh nghia la

i=1..c

{1: Dpij = Max Pp;;
Peii =1 0 Kkhac

R6 rang viéc bién do6i thanh ma tran partition crisp, mdi pixel thugc vé mot

cum cu thé.
Trich xuét ddi tweng

Khi anh phan viung da thu duoc bai giai thuat phan vung nhu trén, anh nhi phan
d6i twong co thé duoc trich xuat bang cach t6 gia mau twong @ng voi cac ving
dbi tuong. Thong thuong, cac déi twong trong anh nhi phan bi 15i bai nhidu dbi

tugng, nhitng thir c6 mau twong tu nhu cac ddi trong. BE 1am cho ving ddi



tugng tré nén rd rang, ta can phai loc bo nhitng ving 13i trén anh nhi phan dbi

tugng. Cudi cliing mot thao tac hinh thai hoc dugc ap dung. Theo dbi ddi tweng
Sau khi cac dbi tuong da phat hién, ta tién hanh theo vét ddi tuong. O day toi
cling str dung bo loc Kalman nhung c6 mot sb stra d6i. Mdi dbi tuong sé duoc
dic trung bai mot s tham sé sau:
1. p = Vj tri trong toa do anh. Toa do cua trong tdm cua ddi twong sé& chinh
1a toa do cua ddi tuwong.
2. 8p = 1a do khong chic chan cua vi tri. Khong bao gio ching ta co thé uéc

luong chinh xac dwoc Vi thé do khéng chac chian nay chinh 1a d6 sai sb

trong udc lugng.
3. T = toc d6 cna ddi tugng. O day ching ta s& dung do dich chuyén thay

cho téc d6 vi chiing ta dang xét 1a cac diém roi rac chir khdng phai cac

diém lién tuc.

4. 37 = d6 khdng chic chan van téc.

5. R = hinh chir nhat bao quanh ddi tuong.

6. d = chi s6 tin cay cua ddi twong. Do tin cy nay dung dé quyét dinh loai
bo hay tiép tuc theo ddi ddi tuong.

Dw doén vi tri ciia doi twong trong twong lai
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Goi At 12 thoi gian gitra 2 frame, theo md hinh chuyén dong tuyén tinh thi ta

co

DPper =Dn TV *AL

Va d6 khdng chic chin dugc cho 1a bang ¢ khdng chac chan cua vi tri hién

tai cong véi do khong chic chic caa van toc nhan cho thoi gian.

5'p1:+1 = 5'151: + 5“: * At

Nhitng vi tri nay s& duoc chon dé wéc luong vi tri méi cua dbi tugng trong
frame tiép theo. M&i ddi twong trong frame hién tai s& duoc du doan vi tri
méi bang cach rdng hinh chit nhat bao quanh déi tugng mot khoang la
v, * At sau d6 mo rong ra mot khoang 6p,, ;. Do dé néu cé vung chuyén
dong maéi nao thuoc vao ving du doan nay thi ta s& tién hanh so khop.

So khép ddi tweng

Cho mét viing dbi & frame hién tai, ching ta tim ving khép véi viing nay &
frame tiép theo bang phuong phap so khdp tuong quan anh. Ham tuong
quan giira viing M & frame hién tai véi ving tng vién o frame tiép theo va

cach vung nay mot khoang d la:

Lll"r(f:j:' HJ:(-L-:' — IFJ:—1 (.E + d)'

XER
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trong d6 I n 13 mat 6 diém anh tai khung anh hién tai, |_(n+1) 1a mat do

diém anh tai frame tiép theo. W 1a ham trong sé va ||[W|| dwoc tinh bang cong

thure sau:
Wi = Z W (x)
xeER
1 1 r(x)
W) ==+=(1-—-22
(=3 2( r)

trong d6 r(x) la khoang cach ban kinh tir x t&i tdm caa vung R var_max la

khoang céch ban kinh 16n nhat trong R. Bé giam chi phi tinh toan ta c6 thé
udc lugng thm cua doi tuong chinh I1a thm cua hinh chir nhat bao quanh doi
tuwong va khoang cach 16n nhat trong ving R biang mét nita duong chéo cua
hinh chit nhat bao quanh d6i twong. Khi so khép ving d6i twong c6 kich
thudc m*n thi chi phi tinh toén s& 13 0(m?*n?). Néu kich thudc cua ving doi
tuong 16n thi chi phi s& tang 1én rat 16n kho ma kiém soat dugc. Vi thé
chang t6i da ¢ dinh mot ngudng ma chi tinh toan s& khong vuot qua
ngudng d6. O day ching t6i chon ngudng 1 25 diém anh. Kich thuéc cua
viing anh theo mdi chiéu s& bi giam di mot nira néu nd 16n hon 25 va chung
t6i s& dém sd lan giam kich thude dé lua chon cac diém khi so khop. Vi du
nhu mot viing ¢6 kich thudc 80*45 thi kich thudc s& giam di 2 1an theo

chiéu x va 1 lan theo chiéu y. Do d6 trong qua trinh so khép, theo chiéu x ¢6
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4 diém thi s& chon mot diém dé so khép va cir 2 diém theo chiéu y thi s&

chon 1 diém.

Theo vét doi twong

Céc ddi tuong Frame j

dang luu trir

R0t trich cac vang

chuyén dong
Du doan vi tri méi cua o
cac doi tuong > A’ [?an \ Sac
cac vung -

Duyét A’ dé tim cac T
dbi twong j khép ¢
VGi viina chuvén

Tim dbi tuong trong
j khop véi i =it

Khi so khép cac dbi tuong j voi doi tuong i s& xay ra cac truong hop sau

day:

1. Khong c6 d6i twong nao khop véi ving chuyén dong hét. Co hai truong

hop xay ra: mot 1a c6 chuyén dong méi vao ving quan sat (khi do ta tao
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mot d6i twong mai, thiét 1ap cac tham sé va cho do tin cay & muc thap
nhat); hai 12 du doan sai (khi nay ta c6 thé mé rong ving tim kiém va so
khép ddi tugng)

2. Chi c6 mot dbi tueong khép véi ving chuyén dong. Pay 1a trudng hop tot
nhat dé theo vét. Truong hop nay ta sé& cap nhat ddi tuong theo ving
chuyén dong méi nay.

3. Mot ddi twong khép véi nhiéu ving chuyén dong. Diéu nay c6 thé do ddi
tuong tach ra thanh nhiéu ddi tuong. Trudng hop nady ta s& cap nhat doi
tuong hién tai theo d6i twong khop nhat. Cac d6i tugng con lai sé tuong
ing voi d6i tugng mai va ching ta thiét 1ap cac tham sb ban dau cho dbi
tuong.

4. Truong hop nhiéu ddi twong cung khép véi mot ving chuyén dong.
Truong hop ndy Xay ra do cac dbi tuong giao nhau.

5. Truong hop cac dbi twong khdng khop véi ving chuyén dong nao.
Truong hop nay co thé do d6i twong ra khoi ving quan sat hoac 1a doi
twong ndy da bi dbi tugng khac che khuat, vi thé do tin cay caa d6i tuong
s& bi giam xudng. Khi d¢ tin cay giam xudng dudi ngudng thi ta s& loai

bo ddi twong khoi danh sach.

Cap nhat déi twong



14

Cac tham sd cua ddi teong s& duoc cap nhat theo cac tham sb cua dbi tuong

méi. Goi d 1a d6 dich chuyén cua d6i twong gitra 2 frame |_n val_(n+1), ta

Véi p_(n+1) 1 vi tri méi cua dbi tuong.

Khi d6 ta c6 van téc méi cua dbi tuong dugc cap nhat nhu sau:

Vpog = *d+(1—a)*1v,

Va d6 khdng chic chan caa van toc dugc cap nhat nhu sau:

51?1!+1 = a* |T?]!+1 _d| + (1 - ﬂ’) =1,
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CHUONG 1V
CAI PAT THU NGHIEM
4.1. Congcu hd trg
Céc thir nghiém trong luan van nay duoc cai dat sa dung ngén ngir va moi

truong Matlab, chi tiét nhu trong bang sau.

Cau hinh Chi tiét
o . Dell Optiplex 7020, CPU Intel Core i7-4790 @
Phan cirng
8x3.60Ghz, RAM DDR3 16GB
Hé diéu hanh Window 7 SP1 Professional 64-bit

Ngon ngit & moi
truong

Matlab 2013a 64-bit

Bang 1. Cdu hinh va méi triwong thir nghiém
Dir liéu thir nghiém
Dit liéu t6i tién hanh thtr nghiém duoc tir thiét bi bay UAV quay mét doan
duong cao toc. Dit lidu duogc luu vao may dudi dinh dang AVI nén, véi cac

théng s6 nhu sau:

e Chuan nén Ia Cinepak Codec.
e Kich thudc cua AVI la 56.5MB.
e Thoi gian cta doan phim la 10 phat 07 giay.

e Tbc do frame la 30fps.
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e Kich thudc khung hinh Ia 320 X 320 pixel

4.2. Két qua thir nghiém

Hinh 2. Frame dnh thz nghi¢m
Trong budc phan ving anh, tham s k1 va k2 trong cong thtrc ? dé tinh toan
d6 tuong tu mau sac duoc chon lan luot 14 0.0001 va 0.2. S lwong cum
duoc chon 13 4 va s6 vong lap toi da 1a 50. Xac suat lai ghép va dot bién 1a
20%. Hinh 3 la anh sau khi dugc phan vung vai giai thuat phan vung cung

cac tham sb nhu trén.

Hinh 3. 4nh phan ving mau
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Véi céch tiép can trich rat d6i twong nhu trinh bay ¢ phan truéce, t6i sir dung
phan phdi dé phan tach dbi twong dudng va phuong tién giao thdng. Trong
truong hop ndy, cum dudng dugc chon va phuong tién giao thdng co thé coi

nhu “nhiéu”. Hinh 4 13 anh nhij phan chtra d6i tuong duong.

Hinh 4. Anh nh; phdn dwong
Anh nhi phan dudng trén dugc loc bai bd loc hinh thai hoc mé rong dé thu
duogc d6i twong duong lien mach (theo kinh nghiém thanh phan cau trac

duoc dit 13 5). Két qua cua thao tac hinh thai hoc nhu hinh 5.

Hinh 5. Anh nh; phdn dwong sau khi loc
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Pé trich xuat dugc phuong tién giao thdng tir anh hinh 4, ta tién hanh tri
hinh 4 cho hinh 5. Hinh 6 1a két qua trich xuat phuong tién giao théng boi

phép trir.

Hinh 6. Anh nh;i phdn phirong tién giao thong
Thao tac hinh thai hoc tiép tuc dugc sir dung véi anh phuong tién giao thong

dé thu duoc d6i tuong phuong tién giao thdng hoan chinh nhw hinh 7.

Hinh 7. Anh nh;j phdn phwong tién giao théng sau khi loc
Cac canh cua ddi tugng phuong tién giao thong duogc trich xuét sir dung giai

thuat tim duong bao trinh bay & phan 3 va két qua nhu hinh 8.
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Hinh 8. Bao ciia doi trong trich xudt duroc
Dé minh hoa cho tinh chinh xac, dudng bao cta ddi twong phuong tién giao
thong trich xuat duoc ghép vao anh mau goc nhu Hinh 9. Trong hinh duoc
ghép cac duong mau do 12 bao cua ddi twong. CH thé quan sét tir Hinh 9 rang

phan 16n duong bao khép chinh xac véi cac phuong tién giao thong.

Hinh 9. Biéu dién trén anh goc

Dé danh gia d6 chinh xac cua viéc theo dau ddi tuong. Ta tién hanh danh gia

két qua theo d6 do Multiple Object Tracking Accuracy (MOTA)

2:(m; + fp, + mme,)
PR

MOTA=1-—
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trong 46 m,, fp. va mme;, lan luot 12 sé luot misses, false positives va

mismatches tuong rng voi frame t.

STT Panh gia Két qua
1 Miss rate 5.73%
2 False positive rate 7.78%
3 Mismatches 236
4 MOTA 85.96%

Bang 2. Két qud theo doéi doi twong theo dé do MOTA
Két qua theo ddi ddi tugng tinh theo MOTA dugc ghi nhan & bang 2, cho
thay chuong trinh thir nghiém cho két qua kha tét, nhan dang va theo doi doi

tuong la phuong tién giao théng vaéi do chinh xac cao.
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CHUONG V
KET LUAN

Vé mit ly thuyét, luan vin da trinh bay duoc cac ndi dung sau:

. Cac khai niém co ban vé fuzzy c-partition va giai thuat di truyén ang

dung cho c4c bai toan téi wu.

. Trinh bay giai thuat fuzzy segmentation trong bai toan trich xuat doi

tugng va ap dung giai thuat di truyén téi wu cho fuzzy segmentation.

. Ap dung bo loc Kalman vao bai toan theo ddi ddi twong sau khi da trich

rit duoc cac dbi twong trong khung hinh.
Vé mat thuc nghiém, luan vin di thu dugc mot sb két qua:

. D3 cai dat thanh cong md hinh giai thuat nhu da trinh bay véi d6i tuong

cu thé 1a cac phuong tién giao théng quay tir thiét bi UAV.
. Két qua thir nghiém véi do do MOTA rat t6t (85.96%)

Nhu vay luin vin da giai quyét duoc bai toan “theo déi déi twong” da dé ra véi

hiéu qua tot.
Han ché

Nhu vay, két qua thuc nghiém 1a kha 1a phd hop véi nhitng gi duoc trinh bay

trong Iy thuyét. Tuy vay, do con nhiéu han ché vé kién thac, kinh nghiém cuoa
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ban than, cling nhu thdi gian thuc hién, luan van con cac han ché nhu: viéc st
dung giai thuat di truyén con kha don gian, lya chon cac tham sé chu yéu dya

trén thir nghiém; dic trung st dung thi twong ddi don gian.
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