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Improved gradient optical flow for digital image stabilization

Lai Lijun, Xu Zhiyong, Zhang Xuyao
(Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209, China)

Abstract: Traditional gradient optical flow has large motion estimation deviation with real value, thus
cannot be directly applied to image stabilization system. In order to improve traditional gradient optical
flow, a pyramid multi-resolution coarse-to-fine search strategy was incorporated into this algorithm.
Firstly, computing area affine transform parameters were selected as the final transform parameters. Then,
in the compensation period, error control propagation method was selected to obtain long term stabilized
sequence. The experiment results show the improved method can detect severe complex jitter, and can
achieve the rotating precision less than 0.09°, translation precision less than 0.07, scaling precision less
than 0.02, the compensation sequences” average PSNR raised 2.36 dB.
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Tab.1 Rotating test contrast

Improved measure

(%)

Real rotation/(°) Traditional measure/(°)

1 1.04 0.74
5 5.09 1.78
10 9.96 2.47
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Tab.2 Transition test contrast

Real transition Improved measure  Traditional measure

(X,Y)/pixel (X,Y)/pixel (X,Y)/pixel
(1,1) (1.01,1.00) (0.93,0.94)
(15,15) (14.97,15.01) (0.31,0.65)
(20,20) (19.93,20.03) (0.27,1.23)
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Tab.3 Scaling test contrast

Improved measure  Traditional measure

Real scale/times

/times /times
1.5 1.50 1.00
2 1.98 1.38
2.5 1.78 1.04
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Fig.3 Optical flow field before compensation
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Fig.4 Optical flow field after compensation
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—e—X-vector original sequence
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Fig.6 Horizontal motion vector of sequence 1
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- Y-vector original sequence
-e- Y-vector stabilized sequence without error control
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Fig.7 Vertical motion vector of sequence 1
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Fig.8 Rotational motion vector of sequence 1

MIEL 6~8 0] LU thJ5ihh v 51 BAT R 19 F F £
gy, WA 9 G 910 A otk 1+ 448l P& bk
EFERARE N TBaE Iy, X 5IAT
IR i CcRME: , EFE R T RBURZE AR B R I e 5|
A TR iAZ 12 3 AR AL SEROR RS2
PRAUE T a6 iUz 5 75 2 A 25 R 2 91 5 TR P 1A
BRI 2E A3 T HFZER 5 H B4, A 100157
PUR Iz sl 8 8l ] DUR H, R RBR 22 1
il 14 A2 Py 91 B2 R E TR 3 22, 0 Sl R i

0428004—-5



oMk TR

% 4 2

www.irla.cn

% 45 %

&, AR TFHRR,

WL {5 M L (PSNR) ZRAIE 1 19 Wk [ 5 ) AR EE
ARBLRE e ey | G A (L £5 MR L fRDABOR | SR RIOCR Lty
X HLR ] PSNR X SCHRSEEAT P4, 5 B
FGHLI B S R AR B EK, Ik K
GBI JE AT AR AR LT3 H AU R

PoalfJ0=10lg oo

A MSE IR £, Fl iy BMR R TR 2%, R
T BRI 2557 R

RIEAXA2THH I 1 A5 L s 9
o MR DR B Y« 2 R R Ak B S B A3
PSRV (5 W LU L IR P8 A S 4R R E
ik BT p AL BB SMEIE T, S sl ki —
B MAJE IR WA T AME B T I T RS 12
gy, 25 1EAR LB T IETR R LA AR B kAL, P 1 15
FROARRLEE PR ARG , A (EL (I8 UL 25 PR AR . (H VR AR B
B I SRR R T A AP 2] e {135 18R L L Dt
LT VA AR RS TE, I 100 WilL S AT LAE A 2
FRES R T | RE I TA] ORI i (e LU AL

40

(12)

-~ Stabilized sequence with error control
38 - Original sequence
-e- Stabilized sequence without error control

120 140

0 20 40 60 80 100
Frame

Bl o FP8I 1 W £ R Ll 2%
Fig.9 PSNR curve of sequence 1

X 5 RIS 2~4 BEAT T U5 ELSEE PR T
FOP WA R 1L, SERe A5 R INER 4 Fos . ATRUR

x4 MARFINEHEBEERILITESR
Tab.4 Average PSNR results of four sequences

PNSR/dB
Seq. Motion feature With Without
Origin Gain
control control
Translation and . . . .
. 32.45 34.81 34.66 2.36
small rotation
Translati d
ransiation Al g0 59 35.06  35.01  2.47

large rotation

Large rotation and
. 30.33 32.70 32.52 2.37
translation

1l rotati
Small rotation and o0 1o 5y 50 3051 2.40
translation
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