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Image Automatic Mosaic Method Based on
Image Inherent Characteristic

MA Chao-jie, YANG Hua, LI Xiao-xia, WU Dan

(Key Lab of Infrared and Low Temperature Plasma of Anhui Province ,Electronic Engineering Institute , Hefei 230037 , China)

Abstract ; Considering the needing of manual operation in traditional image mosaic,an automatic image mosaic method
based on image inherent characteristic was introduced. This method realized pixel accuracy image automatic mosaic by
using the coarse-to-fine technology. An affine transform model was applied in the coarse stage; Fourier-Mellin trans-
form technology and multi-resolution technology were combined to resolve the coarse parameters. By using the sum of
grayscale difference between corresponding image areas as the similarity measurement and using the coarse parameters
as the initialization , Levenberg-Marquardt optimization method was applied for optimizing the perspective transforma-
tion parameters and the fine parameters could be gained in the global view. In the end,this method was effectively ap-
plied for real visible and infrared images mosaic.
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2.1 Fourier-Mellin 7 # 5k ## % 3%

Fourier-Mellin 2846 i) 3= 2 AR Kt bR B0 BT 7E 1Y
ZS[A) R L E] (x, y ) B B B - 1R AR AR 2 6]
(log(r) ,0) , Hs B& BRI 15 1 Tike 5% #1 BE A4 T TR 122
JRHEC - B AR AR S (] 1 ez 55, A AR LA 5C O
PSR Al e A 6, R — B R F O e, I
KA S RO BB AR 5 TR, FAR LA DGR HE
BRI F & (a,b) . BAMESERNT .

B (x,y) ABFEELf (x,y) HET 5L
MBS . Fy(s,0) FlF, (s, t) 7030 g% BL A — 4 fd B
M-SR R G PIBTER T 5 RSB T( 6, ¢,
(a,b))o

f,(%,y) =f, (cxcosh, + cysing, —a,

- cxsing, + cycosf, —b) (1)

—j(sa+tb)

FZ(S’t)= 2

scosf, +1sinf, - ssinf, +tcosf,

Fi( , ) (2)

c Cc

ZmE(2) Fedk A 1, XA W BE HEAT AR AL AR

B, RA p =v s> +1*,0 =arctan(s/t)
| F,(pcosd,psing) | =

| (3)
| F,(pcos(6-6,)/c,psin(6-6,)/c) |

IC M,(£,0) = | F,(pcosB,psing) | i=1 or 2,£=
logp, &, = loge, A 1%

M,(£,0) =M, (£-&,0-06,) (4)
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fi(x,y) =fi(x—a,y-b)

Fy(s,t) =F,(s,t)e ™ (5)
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FI(S’t)F; (S,t) =ej(m+zb) (6)
|F,(s,t)F; (s,t)]

X (6) G AT Bt % AE #4155 (a,b) &b
Ry — > BRSO ki R B, B R R T R U] A R
PR, XFFHEIIREAAE BT E B & IEF
B ERRONARMIAE TS . XX (4) B FAR LA &
AR BAR AL T B T8 S8, 196 748 3y A8 B 1Y)
Ve 0, MARETF co RIEHEHEURETjiE
SRR 3% AR 5 228 B IR T AR AL A R T
ERR P S5(a,b) .
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lin ZFHRAG M BECESEANE 1 Bin. Al 0L, BpfExT
FHRKMA (20°) FAERCELF] (1. 2) EHL T o Xt
AR =R AR B SORBE ER S HT RS B — 4
BN EMZER

k1 S0BETENTRERS R KR

IEPEE 5°.0.9 10°,1.2 | 20°,1.2
5.625° 9.8438° | 19.6875°
EEG | 512 x512
0.897 1.1899 1.2025
4.2188° | 9.8438° | 20.3906°
. 256 x 256
W55 0.90932 1.2094 1.1975
5.625° 0.8438° | 19.6875°
MHER 128 x 128
0. 90695 1.1961 1.1961
5.625° 9.8438° | 20.3906°
256 x 256
22 0.89625 1.2094 1.1975
o 5.625° 9.8438° | 19.6875°
BFE | g x128
0.89219 1.1961 1.1961
5.625° 9.8438° | 20.3906°
. 256 x 256
/N 0.89219 1.2094 1.1975
~ 5.625° 9.8438° | 19.6875°
BTH 128 x 128
0. 90695 1.1961 1.1961
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