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The Research on Approaches of Automatic Mosaic for Building
Facade Texture from Close-range Digital Imagery

KANG Zhi-zhong'"*
Y (College of Geoinformation Science and Engineering, Shandong University of Science and Technology, Qingdao 266510)

2 (Faculty of Aerospace Engineering, Delfi University of Technology, 2629 HS Delfi, The Netherlands)

Abstract Image mosaic is a problem inevitable faced in reconstruction for facade texture from close-range digital imagery.
The approach of automatic mosaic for building facade texture from close-range digital imagery is studied in this paper. When
the camera is distant from building and the images are taken along a linear route, after the rectification process, only mosaic
point pair is acquired to implement mosaic process. However, this approach won’t be applicable when the imagery is taken
too close to the facade, since the geometric distortion cannot be eliminated perfectly after rectification process. Therefore,
strip method, similar to strip block adjustment, is presented to generate the whole facade texture. Two refining strategies
are presented to optimize the mosaic result. One is to refine mosaic region by constraining correspondingly horizontal lines.
The other is to refine by choosing more corresponding points according to the relative spatial relationship of the image
sequence. Experiments are carried out on ground-leveled image sequences. It is proved that seamless mosaic is realized by
the method presented because the geometric distortion between each image is eliminated perfectly.
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strip method
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Fig 1. The projective relationship of image points



2370 [ 2 B TR 4R %13 %
Sﬁ£ﬁE5XY¥ﬁﬁ%ﬁ¥ﬁm ] A H5 a, a, a a, a, a,
EE%%%EEf),DlU%E’%,H\¥ﬁO EH EJ&M ’ o

N — AT, B AAE S, -XYZ As bR & rp g% i b p T
A K Z A bR T LI O 2 A A A o K R R AT 28 B
B LRSS EER AR 1, 5,5 Bty
8 230N SLNIBTPORL RS- A QILEC S 2 3 i<
(FEEES A FAINIE R R A e A TN ]
FHZC, Ui 1, it sk 100 AR AR 07 04 1 3 B8 I AR it
TEAG T IR I T 4% 52 A8 1) 1Y HH X 23 0] ¢ &, i 4%

3 B0 A 3 9 B (R0 1006 00 L B g

B ST 2 e K5 A AT LR 2 T AR A
TE SR AR 00 J5 15 o 2B A 52 BE 1Y i TS0 B, DL gk B
HahPFHE M H .

MG AR mi A RS T B YB3 3 5, i i 1 Y
BRI B S BOR A4 AR Z Y[R 2 e 2 e~ 3%

B0 LW AR RS, SE PR Bt A R 44 0 e, A a,
HHAE N RE EJ:T& S A, R A, I A R R
RO 2 LA 25
a,x + a,y — azf
- Z,) —— + X,
f+ b>coc+c2y—c,f
A AR+ A,y - af s
=_(f+Zs> .~ A ~ A ~ s
C\x + ¢,y — Csf
_(f+Z>bx+b2y b.f ‘X (1)
w4 ey = oof
(s )w_ﬁ

€%y + Coyy — Cof

oS ORERR (X, Y, ZOFRI(X,, Y, Z) 43

c C c I A
1 2 3 [ c, Cy

SRR T, AT, BRI (o, y) MIC R, 5 ) 20
BIRAR T, AT, b RR R AR o
SR H TR 22 B A AR, SO 4R A AR AR AN T

ESEMAE, EANTZ M AFTE — E 1Y 22 5%, TE B A5
PSRRI, TR TRE A
a,x + a,y — af
cx + ¢,y —cof
ax + a,y —af »
C\x + Gy = Cf -
bx + b,y - bf
e x + ¢,y = cof

Ay =- (f+Zs)

X, +(f+Z)

S

Ay == (f+Z)

+ Y+

(f+Z)bx2+b2y2—bJ IA/S (2)
C,%y + Coy, — Cof
U RT3, 2% IR R AR A 1E B[R] — > B 2
EERAE R LA AR IR A S B s A IE AR Z M A AE L
fuf 22 5, 181 2 #0183 2] 1B 5 5248 1 R 45 OKF
W2 1 T TR LA K 4 i e 49 1 L O T, el i e A
AL, X — 28 S 0l BN B AT A% AR 2 1]
R [7) 24 016 2 A 2% L 38052 10 b P AR 22, S bR Bt
S LA (2) Ry B Rl iy 7 22 B, AR 1 5 S 8
R R B, V- 22 00 AR rh X R S R AT R D
(R E YR ST R (/A i AT I & F R LY
22 (- J5 M dRe /1
WRAE A8 /N S R T B S XL Y
A OLOE 2 A

(a) ZIIER]

(b) #IE)A

B2 kP 2E BT

Fig.2 Histograms of horizontal paralax

(a) BIETT

(b) AIE)5

P34t b i By 1A

Fig.3 Histograms of scale



B S AR v S T S HE A B PR T 2 Y 2371

%12 o A
A =d, +5d, +(m+X)d +
R T ( +ﬁ)*"

X, Ly,
Y XY )
dy =d, + ﬁdbz + ?dw +
2
(#+ L)dw + Xd,
H

DU~ 22 8 0L 7 7 P 5 Ok
vy, = dy —dy, - (X, _X2>}
Vpy = dYl - dy2 - (%1 - %z) (4)

Hrp,

X, G
dy = dy + d, + (H +;)d¢ +
S, - Y,
%i Ai%i
d, = d[’.n‘ + ﬁdbzi t d, +
v .
(H + ﬁl)dwl + Xidk,»
SR THE N

Y PR AR Y
L Yo x F Ly — Ci,3f '

A s bi,,xi + bivzyi - bi,
AR CiaX + LY - ci:ff-'-
U3 , i T 22 02 T R AR 2 IE S AR
AU AR TE | 1 B 52 A8 0 6 5 5% F1 78 3R % 7E
A IE I BT SR AT 89 0 3R A 1 J=) 78 9 BN R AT 9 R
JI LRI 52 AR M T I A 5 14 0T 2 £ o8 3R AE R AL
SR, R AT AL TR0l ¥ 19 2 AR R AT 22,
X TR Z AR T DL AR AR, T LU £
AR o LA BIVRT A e % 12 4% TS0 B ) 22 R

YS

i

K4 PR BRI LN

Fig.4 The generation of mosaic image
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