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A Stabilization Method for Rotated and Translated Images
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(Ho-Dong Seok and Joon Lyou)

Abstract : This paper presents a rotational motion estimation and correction technique for digital image stabilization. An equivalent
rotation model is derived so as to accommodate a combined rotational and the translational motion. Thanks to this simplification, the
suggested estimation algorithm can directly find the rotational center using geometric characteristic of local motion vectors instead of
using searching method. And we also present recursive version of frame to reference algorithm(FRA) for the real time
implementation. The proposed DIS system does not require time consuming parameter séarching process, while showing
comparatively good performance compared with the previous ones. To show the effectiveness of the DIS scheme, the algorithm has
been implemented on the DSP based hardware system and experimental results are also discussed.

Keywords : image stabilization, motion estimation, motion compensation, peak signal to noise ratio

L ME

7% EAE A" GFAME ZE3le SHPHe=
+FolE BEAE ¥, 214, FH3}314} s FolllA 54
QEAA, 7HAE F& S PFHeR e
Holob & AbAFERRdo] JAF HAsloln) mEE A
Az="g 47 AoE A 97 2FTA A EE-H] AA
H gE 9EE ASsie RS
A 588z S|y ¥4
A 2 RAS

By o

BN
o

T

7,
}O{l
2
,
=2
1o
o
oo
»
jule

UAY G sk 4K g sl

&1l =3 %

o
ol
F‘F
oft
ox
o

ol

A
2 GBS Sus) o

22 A ALkl Hol &

2+ 5 AFARFS 7EA3L It} Chang[8] FHoptical flow)
7182 o]83std wzl % Ad AYL FHE 4 e o
A" g4 A3 71HE At 28y Changd] ¥
2&e 3 FAL T $lsted BobEgl ©A 79e AL
|80 2 gk ALk A7) o8 AAZE A gol Aglo]
w2} 3k (910194 = BAZEE AL31A] @i gt
Azt 71HE AR ot Aalel| At 2FEH R ol o

AEBEA - 2006.3.29.

B :
A%, #F TP g (hodong@cnu.ac krfjlyou@cnu.ac kr)
¥ B ATE SRS A7) 29 7R01-2003-000-10857-0) 2]
o7 FHPHUL.

g

e
ol
o,
o2
ox
=2
£
o
1 =
o
i
H
N
rp

CRESERES

sgog

Aok

A

Motion Estimation Module

Motion
Compensation
Module

Locai
mation
estimation

Global motion
estimation

Video Signal

Digital Image Stabilization System

Stabilized
Video Signal

Al A Pgebgst P
igital image stabilization process.

% 1.
Fig. L



Journal of Control, Automation, and Systems Engineering Vol. 12, No. 8, August 2006 811

A E drolME 25 e ARgslth X9 wAds
%7 & uwj MAD(Minimum Mean Absolute Difference)2 ©]-&-
SAR= vy A% #o] o] ")

b

1
M‘lD(dl,dz)=W D |sGeay k)= s(x+dy,y+da,k+D| (1)
172 (x,y)eB
7| B & AAWd 94 EZoM, N, N, & BEE
£ B9 712, A2 I7E JEPITE s(x,p,h) © £ HA o
AEHDANA (x,p) 3] DY B0 s(x+dp,y+da,
k+1) 2 k+18A PFEZAYDANN (x+d),y+dy) IR 3}
28] G4 ¥rlelt
S4Y 24 el ofs) T,
laA'l,cf’zjz argmin ., .  MAD (d,.d,) @

ANNA d,,d, & hasl $HY e FAgolek
2. damixlel galel 55
2.1 Gasixlel BEle 2y
A%E G D27} dels] FRFA (xg, yo) A 3

A4E o i £53AHo

x? cos® -sind]| x' - X0 xQ
2 1l sing oIl 1 + ©)
y sin cos Y - 0

{xi z{c.ose —sin&} xi—xo +[x0}+{2'x} @
y sinf cosé@ -y | L0 v

A71A d, d, = B ZTAARY T2 x 3 y F U

(Xo0.,¥o} u

0.0) x

I3 2. 9] = A s 539

Fig. 2. Movement of pixel point after pure rotational motion.
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Rotational Motion at (1.5,-1.5) by "-3" Degrees
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Fig. 5. Traces of the local motion vectors for three cases of (2.5.1):
(1-a) a pure rotation, (1-b) a pure translation, and (1-c) the
combined motion.
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Fig. 6. Traces of the local motion vectors for three cases of (2.5.2):
(2-a) a pure rotation, (2-b) a pure translation, and (2-c) the
combined motion.
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Table 1. Evaluation results for the two consecutive images.
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