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CONG NGHE THONG TIN (trang 68+80)

NGHIEN CUU PE XUAT GIAI PHAP KHOP TU PONG CAP ANH SO

DAO KHANH HOAL, Pai hoc Ky Thudt Lé Quy Don ,
NGUYEN TUAN ANH, TRAN MAI HUONG, Truong Pai hoc M6 - Dia chat

Tom tit: Bai bao nghién ciru dé xudt gigi phap khop tuw dong cap anh chup tir may bay véi
dé 6n dinh cao trén co so két hop hai phirong phdp khép theo viing mizc xam va khép theo
dac trung. Trong nghién ciru nay tac gia da phan tich, danh gia cac phuong phdp khép dnh
theo viing va theo ddc trumg. Tir dé dé xuat gidi phap méi bang céch Iong ghép khop so bo
theo ving mzzc xam trong khép theo dac trung két hop dong thudn mau ngau nhién su dung
mo hinh xa dnh dé lién két cap anh. D¢ tin cdy cua thudr todn dé xudt dwoc kiém nghiém
trén diz liéu anh chyup tir cac may anh anh Sony Nex 5T va Cannon 550d gan trén may bay

khong nguoi lai UX5 va MD4-1000.
1. Giéi thiéu tong quan cic phwong phap
khép anh sb

Cac phuong phap khép tu dong cip anh sé
déu dua trén mot trong ba cach tiép can co ban:
Khép anh theo vung gid tri mac xam [1-3],
khép binh phuong nho nhat [1, 4] hoic khop
anh theo dac trung [5]. Cac nghién ciru da chi ra
rang khdng co thuat toan trich chon dic trung,
hay khép anh nao tbi wu trong moi truong hop.
Trén céac tram do anh sb dia hinh cac thuat toan
khép theo viing mtrc xam duoc ap dung dé nhan
dang va khop cac mau chuan, khép 1ap thé [3,
5].

Phuong phap khép anh theo vung gia tri
mirc xam thuong chi phat huy hiéu qua cao khi
dung doc lap trong cac trudong hop it bién dang
vé btc xa va bién dang hinh hoc giira anh tréi
va anh phai. Toan tr d6i sanh twong quan chéo
thuong cho két qua khong 6n dinh véi céc bién
dang nay. Trong nhiéu truong hop mac du hé sé
twong quan giita hai mau cao nhung trén anh
hai mau d6 khong phai 1a hai mau lién higp do
nhiéu bién dang burc xa hoic két ciu déng dang
lip lai cua bé mit. Trong thuc té san xuét
phuong phap nay duoc &p dung trong do anh
ban ty dong khi k§ thuat vién co thé can thiép
va hiéu chinh thu cong vi tri mau anh khép trén
anh phai.

Khép theo phuong phap binh phuong
nho nhit thuong ap dung khi vi tri mau khop da

68

dugc xac dinh gan dung. Khép binh phuong
lam chinh xac hoa vi tri mau khép vei do chinh
xac nhé hon 1 diém anh. Mot nhuoce diém cua
phuong phap nay 1a thai gian tinh toan cao. Néu
vi tri khoi tao xa véi vi tri mau anh khép
phuong phap binh phuong s€ khong tim dugc
mau khap.

Phuong phap khép theo dic trung diém cho
két qua khép on dinh hon so voi khép theo
vung mic xam. Nguoc lai thoi gian khop cao
hon do sé vong lap trong cac budc trich chon
dic trung va khép dong thuan ngau nhién duoc
thuc hién trén toan cap anh.

2. P& xuat thuat toan khép tw déng cip anh
s6 chup tir may bay

Céc cap anh hang khdng c6 mot sé dic thu
khéc biét so véi cap anh sé chup trén mat dat
nhu: Tam chup anh cach xa nhau, d6 cao bay
chup 16n, goc chiéu sang mat troi giira cac tim
anh khac nhau, chénh cao dia hinh Ién ¢ cac
ving ddi ndi, ddi tuong nhan tao ¢ chiéu cao
I6n 1 nguyén nhan din dén sy xuat hién bong
dia hinh va khac biét vé bic xa giira céc tam
anh. Vi vay Can c6 phuong phap khép anh tu
dong c6 tinh 6n dinh, loai bo dugc cac yéu tb
anh huong noi trén. Cac tham sb hé thong bay
chup can duoc dua vao trong tinh toan toi wu
thuat todn khép: Do cao bay chup, mic chénh
cao dia hinh trung binh khu vuc bay chup, do
phu chdng hai anh.
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Hinh 1. M6 hinh thudr fodn dé xuat

Téc gia lya chon giai phap 16ng ghép khép
theo vlng gia tri mac xam trong khép theo dac
trung nhur trong so do thuat toan hinh 1. Cac buéc
cua thuat toan déu duoc téi wu dé dam bao rang
khong c6 cap diém dic trung nao bi khép sai.

Thuat toan dé xuit gdm ba budc chinh:
Trich chon diém dic trung, khdp so bd theo
viing gi& tri mirc xam va dong thuan mau ngau
nhién. Day 1a thuat toan khop theo déc trung cod
I6ng ghép budc khdp so bo theo ving gia tri
muc xam dé giam thoi gian va tai nguyén tinh

toan doéng thoi nang cao tinh 6n dinh caa toan
b6 quy trinh khéop anh.

Budc 1: Trich chon tu dong hai tap diém dic
trung trén hai anh, sir dung toan tir do diém dic
trung ¢ cac dic diém: Bat bién véi phép quay,
phép dich va c6 sy 6n dinh khi thay déi cuong
d6 sang cua anh. Nghién ctu Fabio Remondino
[8] d& dua céc ra bang so sénh chi ra rang toan tu
Forsner phu hop véi yéu cau dit ra.

Budc 2: Khdp so bo theo vung gia tri mirc
xam. V& mat ly thuyét mdi diém dic trung trén
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anh trai s& c6 mot diém dic trung twong ng
trén anh phai néu né nam trong viing phu chong
cua hai anh. Tuy nhién trén thuc té cac buc anh
chiu nhiéu thay doi vé btic xa clng véi cac yéu
t6 bong, che khuat do dia hinh. Do d6 xac suat
khong ton tai cac diém dic trung twong Gng trén
anh phai 1a khdng nho. Budc khdp so bd nay
loai bo phan I6n cac dic trung khuyét cap. Theo
hinh 2: Gia st cac yéu t6 caa hé théng bay chup
nhan cac gia tri: Do cao bay chup - H, d6 cao
trung binh chénh cao dia hinh khu vuc bay chup
— h, kich thugc ma tran CCD cta may chup anh
la — cdx, cdy diém anh, d6 pha phuong bay doc

- P, d6 phu phuong bay ngang —q, (p, g nhan
gia tri tir 0-1). Khi d6 vé mat ly thuyét diém dac
trung Vv&i toa do (i,j) trén anh trai s€ co dac
trung tuong (ng cung tén trén anh phal nam
trong cua s6 tim kiém W. Toa do cira s6 tim
kiém - W trong hé toa d6 anh phai la:

GOc trén bén trai caa W:

[i-(1—q+Ap)cdy,j—@—p+Ap)cdx], (1)

Goc dudi bén phai cua W:

[i-(1—-p-Ap).cdy,j—(1—-p-Ap)cdx] . (2)

Mau anh trich tai vi tri diém dic trung trén
anh trai s& duoc ddi sanh véi cdc mau anh trén
anh phai trich tai vj tri cac ddc trung nam trong
cu s6 W. Cap dlem ddc trung twong @ng cap
mau cé gia tri hé s6 twong quan chuan hoa Ién
nhat dong thoi 1on hon ngudng cho trudc s&
duoc xép vao danh sach cac cip dic trung khép
so bo.

Budc 3: Bong thuan mau ngau nhién. Thuat
toan dong thuan mau ngau nhién [7] dugc ding
phd bién trong phan tich anh dé khép mé hinh.
Trong nghién ctu nay nd duoc dung dé khop
hai tap diém dic trung anh. M@ hinh xa anh
duoc tac gia su dung trong thuat toan dong
thuan mau ngau nhién dé 1am moé hinh lién két
khong gian cap anh.

o085
Po phu cip anh hang khong

cdx
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Hinh 2. Minh hoa dé phu cua cap anh hang khéng

3. Thuc nghiém va danh gia két qua

Dit liéu thir nghiém dugc chon gom 10 cip
anh chuyp tir c&c may anh Sony Nex 5T va
Cannon 550d. Tac gia da tién hanh kiém
nghiém theo hai phuong phap: khop theo dac
trung (PP1) va khop theo thuat toan dé xuat
(PP2). Két qua thir nghiém thé hién trong hinh
3, 4 cho thay thoi gian thuc thi cua thuat toan dé
Xuat giam rd rét. Hinh anh tryc quan chong
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ghép cac cap anh theo cac cap dac trung cling
chi ra riang khong c6 cip dic trung khop sai,
thuat toan dé xuat cd thé cho ra két qua khop on
dinh v&i moi cap anh dau vao. Thuit toan
Ransac két hop md hinh xa anh lién két khong
gian gitra hai anh, nguong khong gian cung voi
d6 khép tryc quan cia cac dbi twong l6p phu
Xac thuce do tin cay cua thuat toan khép anh.
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Hinh 3. Biéu do so sanh thoi gian thuc thi cia hai phwong phdp khop

Cap anh MD156-MD157

Cap anh MD155-MD156

~Pd cao bay chup thiétké 100m
+ Chénh cao diah hinh trung binh: 5m
-PJ phu doc:62%
+ Kich thudc anh: 5184x3456

Cap anh chup tir TAV MD4-1000 khu viec Cong vién hoa binh- Ha Ngi-Viét Nam

Hinh 4. Hinh dnh hai cgp anh UAV khop theo thudt todn d@é xudt

4. Két luan

Giai phéap dé xuat co diém méi 1a 16ng ghép
budc khdp so bd theo vung mac xdm. Trong
cac budc thyc hién déu duogc tdi wu bang cach
dua vao cac tham sd bay chup va dia hinh, sir
dung céc thuat toan trung gian di dwoc kiém
ching. Céc két qua thir nghiém trén nhiéu loai

anh & cac dia hinh khac nhau cho thiy thuat
toan dé& xuat dap ng hai ydu cau co ban dit ra
la giam thoi gian thuc thi va dam bao tinh 6n
dinh khéop cac cap anh. Trong nghién ctru nay
cac tac gia chua dua vao hd trg tinh toan cua
phan ctng ciing nhu giai phap song song. bay
ciing 14 hudng phat trién tiép theo cua tac gia.
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ABSTRACT

An approach for automatic matching of digital image pairs
Dao Khanh Hoai, Military Technical Academy
Nguyen Tuan Anh, Tran Mai Huong, Hanoi University of Mining and Geology
The paper proposes a roubust solution for automatic matching of digital image pairs. The

proposed solution combine two popular conventional approaches: area-based and feature-based
image matching. In this research, characteristics of two conventional matching approaches are
analyzing and a new matching solution is created. The area-based matching used as a preliminary
step to eliminate gross matching errors. The RANSAC algorithm is used for exact matching two
feature sets and projective model is used as space constraint of image pair. The reliability of
proposed algorithm was validated on image pair taken from different cameras Sony Nex 5T,

Cannon 550d.
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