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Hhe—EEE EEN LIE- BAC AN EREE(t
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PR KER T R RS R AKE & P makat
—#E - HHREELEHEREE HDERREVR
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18 1{t.(motion smoothing) _{EZER 17 o LAT AP ML 4%
& ELAHBRARIR 3T -

ARG —P  wiemEs. > EH AL > sbw
1 —WREREEL

1.3 1% M 1 8y 2 18 8]

BEER O SR & R E &R 4y > — R B R A A
> B—REanhE -
1.1 EEY
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B ARE R AYER 22 th @R K - Burt 82 Anandan[1] »
Hansen 3¢ A[7]Yeh % A[20){F A 2D {5 &EEh &L
BENEZ M - Davis % A[2] ~ Morimoto ¥
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2.5D SEBHHEAH[9]/1 12 2D H 3D Z 8 Jin F A[9]
S 2D RRAHET AR A M L R RE AR > WifEe
2.5D EENRME - ML EFRENE R HhEE=
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FIH5HH (kinetic model) SR LTI ER R BN E#5 (residual
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Eil Cheellappal 12]FI| F B2 {i/PY 43 B (unit quaternions)zk
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(local)E B REHER) » SR FHAT L E BRI
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=~ XNEOEHE

TE55 BV P B PT B BB AR e R M — 4
it o B2 EEHEB G F ARG i o S EREEIAE
HEEED o FTAI BRI LA 3 - 6 (hET B B E B RAGAE
FE B — e B BakE SR UGS o BT AR S —
RS I PR 3 SOR 2R T BERIRR 98 /7 a)
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RERE T % - RIEFIHB RS G ENEX
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Al AR R 25 T BREL S & P PR EE SRl

— - BRSO RIEH

ERT—I2E G LIBRFH RO B E
175 Bi(target block) » f{EHRTEG G » DI =&
N % BB P ORI R A 7 8RS % % 77 BE (candidate
block) o (FEEHEHIS T HREL BT BIE T » R EETH
EIR 77 BB A {52 77 BRA 22 2 » Horp 22 Ba i/ Ml
BEIELLE T8 I i EAE TR LL ¥ B
MR LRI 5 1t 22 BER B (A8 4) » FAMRE
F AT T 8 2 B 5 U7 BRI 25 B IR B 22 il 2 A8
FHERTHE S LIRS 2258 fl(total absolute difference,

TAD) K For Z R E s WH ARBO KNG
(2b+1)x(2b+1) (EBFH b fEE 7) MEZEHES
(2s+1)x(2s +1) (HEHE s {EHE 15) - FIHRF 1
A S i BR B EAZ /5 3R TR TAD B0 (x, y) B2
B EAE o [ (x+i,y+)) BHIEHRAE
(x+i,y+ ))WIIKFEE > [, (x+p+i,y+q+)) 5
&S IRNE (x+ p+i,y+q+ j) FIIKBSE (p,q)
BiER & - AT EMS BN IRETRY T4D
> /)N 74D fEFR IR EMIM & (p, q) BB H2E B
B R ) o

TTTT

4 ERESHORIEY

b b

TAD,, ,,(p.q)= 2. D |, (x+iy+ )= (x+ p+i,y+q+j)| , 0
j=—bi=-b

Vie, = (p,q) for min (TAD  ,,(p,q)), -s< p,g<s @

— - KERSTH

1§ RK/INE (26 +1)x (2b +1) 1y H AR 77 B B {7 32

JTBREEHRAY (b + 1) #EM IR & > BT XS A
& BLIKPEE A m E A EHEER TR A 415X
+ 3> STBRAESEECAE S - (0 RnB R 0 1
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s o RILREHE - )

5 TSiRES o E

(x',»'") €ith region).

3)

Z BRI RS 4 35 A7 SR o) 8 BAT
F 158 77 B ) & 2 FRIEREE > BRART AT RZRAm
E(p,q) BB EHEH R Y

(x.y) °

Vieyy =(p,q) for min (|V,(x,y)—V,_l(x+p,y+q)l) , -S<p,g<s . @

RS ZEEBY DT

TERASE BN AR > £ SR ARIRAT — e
PR A B L TR R E ) o0 b - SRS EREAY
SRUE » ASUIGEEM /407 5 E B R R 2 BHR
& o

— ~ (OEEERE

B BT B R BRI RE (calibration)[3] » 7E ¢
X Fo ry, T, llX T,

xx ESY Xz t
Yt+1 =7 yx r yy r yz Yt + T y
Zt+1 rzx rzy rzz Z t T z .

gt

r, =cosfFxcosy,
Ty =ginaxsin fxcosy —cosaxsiny,
r, =cosaxsin fxcosy +sinaxsiny,
7, =cos Bxsiny,
r,, =sinaxsin fxsiny +cosaxcosy,

¥, =COS@xsin fxsiny —sinaxcosy,

Fb B BT 7R R R o BB R R H R
(X,.Y,,Z,) + EHEEA B BTG - 55
(X YonZo) o 5o VR R 0 08 = (0 e 8 9 1 15
(@, B.y) » SRR A/ (T,,T,,T,) » Hiifs 7
T

)

(6)
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r.. =—sin f3,

¥, =sinaxcosf,

¥, =cosaxcosf3.

BT AR (o, B,y) /MR S > Hlsin® - 6 ~ cos8@ > 1 O=a, B,y ° REARAF 5 AL

X 1 -y B X T,
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(B 2RI B e T i 211 R
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: ' Y
x:f_Z._. ’ y:f‘E

I ¢ FOBS » EEZEREIE (X, Y,, Z,) » BARIEIE (x,, y,) > HBROT

. X, , Y,
x{:f._i. s yr:f.E’_ )
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(10)

t+1 R o Yt+1
Y —f' 7
t+1 .

t+1
KX 7 12X 10 H3HEL
an

¢ X7 T,
T Aol +Z T

WX, +Y, —aZ, +T,
' 12)

Ve ~f'—ﬂX, +a¥, +Z,+T,

HELT oA 11~ X F 12 7[H
Sx;,y =X, Vy,+f(—+ﬂ) (13)

T
Syia =y X+, +f,(Z—y—a) (14)

4
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2t seale 9T 13 - 14 B RERIITR

ot S =
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C 1.52 2.02 1.52

iy 2.94 1.80 1.35

8.33 4.60 1.72

190 B 9.60 5.37 2.54
C 9.24 8.15 4.89

i 9.06 6.04 3.05

11.54 5.03 2.96

130 11.94 7.26 5.39
8.04 5.03 3.02

Bi 10.51 5.77 3.79

16.61 9.72 3.45
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()& 6(B)IEdE 5 FEE(7F%(5,6) 2 F5 (dDE 6(B)hets-5 FLE{FE(5,6)Z bR

]I o i o 12 b V,,,,[I —— B 12
()&l 6(C)heds 5 FEB{Tf%(5,6) 2 F5 3 (DIE 6(C)hEHd-5 FF B[ F5(5,6)Z f5 R

B/ RERERIERNHEESEER



98 Babds RWEE  RIR

I

BB E RN EER R P EE RN
At AR BRF ISR R TIEw KK
18 > I L ASER SCo7 il 18] A A0l B P R e e
RESREALIY T » LIRERAAZRAR P 3 G IR

FEE € B AGAE E (LAR HE AR » MR A L
J7 A ELEEES AT LA R BB SR B TR B
HORF R R RTREAEAE AR 2 © LY » TFIER S K PERAT
LLEE 53 0 MAE S T SR EHE BN S B > a] LLED
R Gaa AR - KRR HESE
B R ahEEN A S AR SR AR R B
Y1) o EHETERAG SR AT R > HAM n] LU RSt Ak 1 H R 1R ]
ORI - SRR R I RBI AR -

I

FH AR 458 B B T Al B A am U B AR E L 7T
AT LA SRS RRIBL & - (BRRSCERERY
R EAE A2 - (HEEE G HoeHER ke
TFIELEPAERL » BB R BE RS BRI -
HE MM BB AR E LAIBUR « LR KRE) TR
P2 B L AEB BT - S IR AL
BLEMRIRERR T EEERMOE 2 BBLIL > BXEREM
BhEE R EARMEN — B R AR S » B
tha] DU A0 B B E B R A iR BT < BE(E i
J2 o AEAMEEE G T A TRESRAIR - thn] DU E
Eh ity LA AR e L B R TR © 0% > MR At A L
S A BARE BN RIF ST



BRETHEMETELER ARG AN 99

23 3RA

P. J. Burt and P. Anandan, “Image Stabilization by Registration to
a Reference Mosaic”, Proceedings of ARPA on Image
Understanding Workshop, pp. 425-434, 1994

L. S. Davis, R. Bajcsy, M. Herman, and R. Nelson, “RSTA on the
Move”, Proceedings of ARPA on Image Understanding
Workshop, pp. 435-456, 1994

Z. Duric and A. Rosenfeld, “Image Sequence Stabilization in
Real Time”, Real-time Imaging, Vol. 2, No. 5, pp. 271-284,
1996

Y. Egusa, H. Akahori, A. Morimura, and N. Wakami, “An
Application of Fuzzy Set Theory for an Electronic Video
Camera Image Stabilizer”, IEEE Transactions on Fuzzy
Systems, pp. 351 =356, 1995

S. Erturk and T. J. Dennis, “Image Sequence Stabilisation Based
on DFT Filtering”, Proceedings of IEE on Vision, Image and
Signal Processing, Vol. 147, pp. 95 =102, 2000

C. Guestrin, F. Cozman, and M. G. Simoes, “Industrial
Applications of Image Mosaicing and Stabilization”,
Proceedings of the Second International Conference on
Knowledge-Based Intelligent Electronic Systems, Vol. 2, pp.
174 -183, 1998

M. Hansen, P. Anandan, K. Dana, G. van der Wal, and P. Burt,
“Real-time Scene Stabilization and Mosaic Construction”,
Proceedings of the Second IEEE Workshop on Applications
of Computer Vision, pp. 54 =62, 1994

M. Irani, B. Rousso, and S. Peleg, “Recovery of Ego-motion
Using Image Stabilization”, Proceedings of IEEE Computer
Society Conference on Computer Vision and Pattern
Recognition, pp. 454 460, 1994

J.S. Jin, Z. Zhu, and G. Xu, “A Stable Vision System for Moving
Vehicles”, IEEE Transactions on Intelligent Transportation
Systems, Vol. 1, No. 1, pp. 32-39, 2000

L. Marcenaro, G. Vernazza, and C. S. Regazzoni, “Image
Stabilization Algorithms for Video-surveillance
Applications”, Proceedings of International Conference on
Image Processing, Vol. 1, pp. 349 352, 2001

C. Morimoto and R. Chellappa, “Fast Electronic Digital Image
Stabilization for Off-Road Navigation”, Real-time Imaging,
Vol. 2, No. 5, pp. 285-296, 1996

C. Morimoto and R. Chellappa, “Fast 3D Stabilization and
Mosaic Construction”, /[EEE Computer Society Conference
on Computer Vision and Pattern Recognition, pp. 660-605,
1997

C. Morimoto and R. Chellappa, “Evaluation of image
stabilization algorithms”, Proceedings of the IEEE
International Conference on Acoustics, Speech and Signal
Processing, Vol. 5, pp. 2789 -2792, 1998

J. K. Paik, Y. C. Park, and D. W. Kim, “An Adaptive Motion
Decision System for Digital Image Stabilizer Based on Edge
Pattem Matching”, LEEE Transactions on Consumer
Electronics, Vol. 38, No. 3 , pp. 607-616, 1992

K. Ratakonda, “Real-time Digital Video Stabilization for
Multi-Media Applications”, Proceedings of the IEEE
International Symposium on Circuits and Systems, Vol. 4, pp.
69 -72, 1998

J. C. Tucker and A. de Sam Lazaro, “Image Stabilization for a
Camera on a Moving Platform”, IEEE Pacific Rim
Conference on Communications, Computers and Signal
Processing, Vol. 2, pp. 734-737, 1993

K. Uomori, A. Morimura, H. Ishii, T. Sakaguchi, and Y.
Kitamura, “Automatic Image Stabilizing System by
Full-digital Signal Processing”, [EEE Transactions on
Consumer Electronics, Vol. 36, No. 3, pp. 510 -519, 1990

Y. S. Yao, P. Burlina, R. Chellappa, and T. H. Wu, “Electronic
Image Stabilization Using Multiple Visual Cues”,
Proceedings of International Conference on Image
Processing, Vol. 1, pp. 191 —194, 1995

Y. S. Yao and R. Chellappa, “Selective Stabilization of Images
Acquired by Unmanned Ground Vehicles”, [EFE
transaction on robotics and automation, Vol. 13, No. 5, pp.
693-708, 1997

Y. M. Yeh, H. C. Chiang, and S. J. Wang, A Digital Camcorder
Image Stabilizer Based on Gray Coded Bit-plane Block
Matching, The [3th IPPR Conference on Computer Vision,
Graphics and Image Processing, Taipei, Taiwan, pp.
244-251, 2000

TEERST

Rihant 1999 RSB S @M R EEFBEEL
AL H AR BN & B s K2 T A BE TR - R
BRESE B 15 (8] R 2R PE R At M B R R A R AR

PRAHEAT A5 1985 4R 1989 1 43 BIITE E B TR M 37 K2
H 15 28 B R R - ST ERE] - 2837 - 1977 FI| 1983 ] - BT
RGBSR B OIFFEENEE < 1990 4 > B TRk ARG
SEAAE B R pIIER - O 5t B - B ATHE (EBI 57 & A # A 2
BN IR TEATEUR - b 75 AR AE b B0 45 P R ~ BHAC A
B~ B - HIREHE - EISGEHEE BRI RERE -
BEsLiRs 1981 ERUFENIEEXNEYEE T8 > R
1985 FEEH 1990 4 43 BIFA LR 4L A ES B T A B RS H}
£ (EECS) BE A 2257 B B - 217 - 1991 F| 1995 EFE IR (T it
Febe EARHEATBNERIZE B - 1995 F| 1998 F B L RIFF
bt &EARLERRRREIZEE - BRTS PR E AR BT E
A B R T AT B AE o iR 9E SRR E A N R~ %
IRRESRRIE - SRR - AL MR 2D 3D )
S ~ LRI BRI B R -
WHHEA : 91 03 H 27 H
EIEHRA : 014 04 H 22 H
EZH 0104 25 H



100

Fikss MRHRE BULR

Image Stabilization for ITS Applications

You-Ming Liang' Sei-Wang Chen® H. Y. Mark Liao’
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Abstract

In this paper, we propose an image stabilization technique for stabilizing image sequences
taken from traffic monitoring cameras. The proposed technique includes three steps: motion
estimation, global motion analysis, and image compensation. In the motion estimation, a module
combining block matching and k-order projection matching is evoked to estimate motions
between two successive images. The process will estimate motions accurately even though there
exists rotations between images. In the global motion analysis, an affine motion model is utilized
to determine the parameters of translation and rotation between images. The determined affine
transformation is then exploited to compensate for the unstabilities of input image sequences. The
experimental results of using both simulated and real images have revealed the applicability of the
proposed technique..

Keywords: mage Stabilization Motion Estimation Global Motion Analysis Image Compensation K-order
projection matching Block matching and affine motion model.



