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KHOP ANH DQC THEO PUONG THANG PUNG

TREN CAP ANH LAP THE CHUAN HOA

TRAN TRUNG ANH, Truong Bai hoc Mo - Pia chat
Tém tit: Bai bdo trinh bay cdch xdy dyng thudt toan khdp anh doc theo dwong thang dung
dp dung trén cdp anh ldp thé chudn héa. Co sé ciia phwong phap la su tim kiém diém anh
cung tén doc theo phuwong trinh cua duong thing ding co vét trén cap anh ldp thé chudn
héa. Quyét dinh diém ciing tén dwa trén gid tri 1én nhat cia hé sé twong quan ZNCC dugc
tinh doc theo vét dLrO’ng thang ditng. Phwong phdp nay gitip han ché khéng gian tim kiém
dzem dnh ciing tén givp tang toc tw dong héa do danh.

1. Pit van dé

Mot trong nhirng bai toan ty dong hoa trong
do anh 13 giai quyét vin dé tu dong nhan dang
diém anh cung tén trén cip anh lap thé. Pay la
bai toan két hop nhiéu yéu t6 nhu: nhan dang
anh, tuong quan anh, hinh hoc anh... Bai bao
trinh bay moéi quan hé hinh hoc cia diém anh
cung tén trén cap anh lap thé chuén hoa, tir d6
xdy dyng cong thirc, thuat toan tim kiém diém
anh cung tén theo duong thang dung, gitip ting
toc do tu dong hoa do anh.
2. Co sé¢ cia phuong phap
2.1. Cdp dnh ldp thé chuin héa

Cap anh lap thé chuan hoa 1a cip anh lap

thé di dwoc nan chinh trén co so dudng day
chup anh theo nguyén ly hinh hoc epipolar tir
cap anh 1ap thé gbc da dinh hudng, dong thoi
duoc hiéu chinh céc sai s6 hé théng cua diém
anh (nhu sai s6 xé dich vi tri diém anh do méo
hinh kinh vat, do cong trai dat, chiét quang khi
quyén...). Dic diém cta cip anh 1ap thé chuan
hoa 1a: tiéu cu chon bang tiéu cu goc, toa do
diém chinh anh duoc quy “07, toa do tam chup
duoc gitr nguyén, goc quay cua ca hai tdm anh
déu gidng nhau, thi sai doc duoc triét tiéu (tung
do cua cac diém anh ciung tén c6 gid tri nhu
nhau) [1, 3, 4, 5].

Hinh 1. Co s6 hinh hoc ciia phirong phdp véi cdp anh Idp thé chudn héa



trong do:

OXYZ la hé toa d6 trong khong gian vat (hé toa 6 do veé);

S1, Sz la tdm chup anh trai va anh phai;

P1, P2 1a anh trai va anh phai cta cap anh lap thé chudn hoa;

p1, p2 1a cap diém anh cung tén;

®,,0,,K, 1a cac goc xoay chung ctia cip anh 1ap thé chuan hoa;

F 14 tiéu cy kiém dinh cia may chup anh;

B la dwong day chup anh.

Lay cach tinh toa d6 diém dia vat P 1am co s& (duy nhat), xudt phat tir toa do mit phang anh cia
cdp diém anh cing tén p1 VA pz trén cip anh chuan hoa, sir dung cong thirc:

R =Rg, +m,AT, tinh theo &nh trdi o
_ 1
R =Rg, + M,AT, tinh theo anh phai
trong do:
R= (X Y Z)T la vector toa d6 diém dia vat P trong hé OXYZ;
Ry = (XSl Y, ZSl)T vad R, = (X52 Y, Zs, )T la vector toa d§ tam chup trai S1 va
tam chup phai S, trong h¢ OXYZ;
n= (X1 y —f)T va r, = (X2 y —f)T la vector toa d§ cip diém anh cung tén p1 VA p2
trong h¢ toa do khong gian anh trai va phai cua cap anh lap thé chuan hoa (tung d6 cua diém anh
cung tén c6 gia tri bang nhau);
m,, m, la miu sb ty I diém anh trai va phai trén cap anh 1ap thé chuan hoa;
A la ma tran xoay cua cac cosin chi hudng chira cac goc xoay gidng nhau trén cip anh 1ap thé
chudn hoa, ca anh trai va anh phai sau khi ndn déu sir dung ma tran xoay nay.

a,, =C0sS¢, COSK,
a,, =sin¢, sinw, —cos ¢, Cos®, Sink,
a,; =sin¢, cosw, +Ccosd, sinw, sink,,
a2 A 2, =sink,
A=|a, a, a, | trongdd ja,,=C0S®m,COSK,
ay a3, as a,; =—Sin®, COSk,
a5, =—sin¢, cosk,
a5, =C0S ¢, Sinw+sind, coswm, sink,,
d5; =C0S ¢, COSm, —sin ¢, sinw, sink,,

Toa d0 mat phéng anh trén anh trai hoac anh phai cua diém dia vat theo cong thirc déng
phuong:

—_f all(x_xs)+a21(Y_YS)+a31(Z_ZS)
a13(x_Xs)+a23(Y_Ys)+asa(Z_Zs) 2
y=— alz(x_xs)"'azz(Y_Ys)+a32(z_zs) ()
13(X X )+a23(Y Y )+a33(Z Zs)

2.2. Xay dung phwong trinh dwong thing dieng

Xuat phat tir diém dia vat c6 toa d6 (X, ), lan luot thay Zmin, Zmax, Va toa do tam chup Xs, Zs,
Zs cua ting anh trai, anh phai vao cong thic (2), nhan duoc gia tri toa dd mat phang anh géom: (Xmin,
Ymin), (Xmax, Ymax). DUNG cOng thirc tinh chuyén tir toa do mit phang anh vé toa d6 anh sb nhan dwoc
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(Umin, Vimin), (Umax, Vmax), day 1a toa d¢ cot (u) va toa do hang (v) cua diém anh sé (pixel). Theo quy
ludt dyng hinh cta phép chiéu xuyén tim: mot doan thing trén thuc dia s& dung dugc mot doan
thang trén anh. Qua 2 diém Min va Max xiy dung phuong trinh doan thing U=a-V+ b trong d6
a= (un‘ax ~ Upin )/(Vmax ~ Vi )1 b= (U min Vimex ™ Y mex Vimin )/(Vrmx ~ Vin ) Phu’()’ng trinh trén lép
cho ca anh trai va anh phai. Vang tim kiém s& di chuyén tir diém Min téi diém Max.

Phuong trinh duong thang dimg (*) ctia anh trai va phuong trinh (¥*) 1a cta anh phai.

u,=a,-v+b, (¥
{uz =a,-v+b, (**% ’ ®)
trong do: toa d6 cot, hang cua pixel cung tén co gia tri chay trong khoang:
u, € [ulmin ulmax]
UZE[UZmin u2max] . 4)
V1:V2:VE[Vmin Vmax]

2.3. Khdp danh dwa trén tinh todn hé sé twong quan
Cira s6 muc tiéu thudc anh trai véi tam 12 vi tri (u1 ; V) , ctra s tim kiém thudc anh phai voi tam
1a diém cung tén & vi tri (UZ;V) , tinh hé sé twong quan (ZNCC) giita 2 ctra s6 theo cong thirc tinh
nhanh [1,2]
E-A-C/N

ZNCC= ., 5
J(B-A%/N).(D-C?/N) ©)

trong do:

> 2 i = AB)
ZZ{ (w) R(Uv)} {C; D}
53 Lon R <

Lwv), Ruy) 1a d6 xa4m tuong Gng cua cua s6 tim kiém trén anh trai va anh phai.

Viée quyet dinh diém cung tén nhd vao su so sanh hé sb twong quan, néu hé s6 ‘tuong quan dat
gi tri 16n nhét trong ving tim kiém trugt theo phwong trinh (3) thi d6 chinh 1a 2 diém cing tén véi
nhau.

ZNCC

A

ZNCC cua
diemZbémat|_ .. ____

ZNCC cua
diém Zmax -}----------S-—-__

ZNCC cua
diém Zmin

g

»
»

(Umin ,Vmin) (u,v) (Umax ,Vmax) vi tri pixel

Hinh 2. Quyét dinh diém cing tén dwa trén gid tri ciia hé sé tiong quan Ién nhdt



3. Quy trinh thwe hién khép anh doc theo dwong thing ding trén cip anh lap thé chuin héa
Cap anh 1ap thé chuin hoa Vung khép dnh <
¥
X, Y, Zmin, Zmax
* T
Tinh (X, y) cho diém anh c6
Zmin, Zmax
v
Tinh chuyén (u, v) cho
diém anh ¢6 Zmin, Zmax
v
Doc ma tran d6 xam trén anh Lap phuong trinh u=a.v+b di
trai, anh phai qua 2 diém anh c¢6 Zmin, Zmax
3 7
Tinh h¢ so twong quan khép anh ZNCC doc theo phuong trinh
dudng thing, so sanh chon ZNCC 16n nhét x4c dinh diém cung tén
+ q
Tinh d§ cao Z cua diém
khop anh cung tén

—
Chuyén diém X,Y tiép theo
trong vung khép anh

Hinh 3. So' do6 quy trinh khdp dnh doc theo dwong thang dirng
4. Thwe nghiém

F1-03-1-728

F1-03-11-726

Anh trai Anh phai
Hinh 4. Diem cung tén truot theo phwong trinh duong thang ding



Tac gia tién hanh thuc nghiém v6i mot cip anh lap thé & khu vuc Ha Noi, v6i 3 phuong thirc
tim kiém diém anh cung tén: phuong phap tim kiém theo tuong quan 2 chiéu (khong gian tim kiém
2 chiéu dua vao vi tri phan bd chuan trén cap anh lap thé gbc), phuong phap twong quan 1 chiéu (vi
tri phan bd chuén trén ~cap anh lap thé chuan héa), phuong phap twong quan doc theo dudng thing
dung trén cip anh chuin hoa. S6 lidu so sanh duoc trinh bay trong bang 1.

Bdng 1. So sanh cdc phwong phép tim kiém diém dnh ciing tén

, Ving tim kiém diém anh cing trén | S6 lugng hé s6
TT Tu li¢u tim kiém cho 1 diém chi tiet tuong quan
Anbh tréi Anh phai ZNCC phai tinh
1 | Trén cap anh lap thé . A
gbc (phuong phap | 1 pixel 1000 hang x 2000 €0t 1 55000¢
by (vi tri phan bo chuan)
tuong quan 2 chicu)
2 | Trén c@p anh chuan
héa (phuong phap 1 pixel 1 hang x 2000 cot 2000
turong quan 1 chiéu)
3 T¥en cap anh Chl:lan 30 pixel, doc 30 pixel, doc theo
hoa (phwong phap theo phuong huong trinh uz (**) 30
duong thang dirng) trinh uz (*) P & 2
4. Két luan s6 pho théng vao linh vyc do anh dia hinh va

Phuong phap tim kiém diém anh cung tén
dua trén ky thudt khop anh doc theo duong
thang dung, duoc ap dung trén cap anh lap thé
chudn hoa cho thay kha nang tim kiém nhanh,
giéi han ving tim kiém diém cung tén. K¥ thuat
nay cho thay kha ning van dung tdi da cic quan
hé hinh hoc cta bai todn do anh hién dai vdi ky
thuat cia ham tuong quan s6 vé do xam ctia anh
sO... K¥ thuat nay c6 thé ap dung dé do tu dong
lu6i 6 vudng cac diém dia hinh mot cach nhanh
chong, 1a co so dé co thé xdy dung phan mém
do anh sb cua Viét Nam.
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SUMMARY
Image matching using the vertical line locus (VLL) for the normalized stereo image pair
Tran Trung Anh, Hanoi University of Mining and Geology

This paper presented the effective image matching method for the normalized stereo image pair by
using the Vertical Line Locus or VLL approach. The basis of the method is the matching points along
the vertical line locus of traces on standardized stereo image pairs. In fact, the choosing conjugate
points based on the maximum value of the correlation coefficient ZNCC (Zero-mean Normalized
Cross Correlation). This approach can help to optimize the size of window search and improve
processing speed in photogrammetry automatic technique.



