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Abstract: Vehicle infrared panoramic scanning imaging system has the characteristics of column single
imaging and 360° full field view, which result in that traditional electronic image stabilization methods
could not be directly applied, therefore, the panoramic image stabilization algorithm based on region
segmentation and fusion was proposed. First, the image pre—compensation was completed by local column
offset adjustment method. Then the panoramic image was divided by the area, i.e., the front region, the
right region, the end region and the left region, based on vehicle forward direction. Then each region

used different image stabilization models for stabilization according to imaging characteristics, and the
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sliding window strategy was used to shorten the computation time in motion estimation process, the

undefined area reconstruction method was used to compensate for missing information in motion

compensation process as well. Finally, the local area expansion strategy and the progressive fade-weighted

average fusion strategy were adopted to complete the region’s splicing and fusion, resulting in the

seamless splicing effect of panoramic images. Experimental results indicate that the proposed method

which can meet the requirements of engineering applications can effectively solve image stabilization

problems of the system in the course of the vehicle moving forward, the precision of Peak Signal to

Noise Ratio (PSNR) is increased by 14.7% compared with the original image sequence, running time is

reduced to the 1/10 of traditional algorithms.
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Fig.2 Schematic diagram of panoramic image pitch angle difference
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Fig.3 Schematic diagram of region segmentation method
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Fig.4 Flow chart of each region’s electronic stabilization
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0926004-7



bk T2

% 9 M

www.irla.cn

% 47 %

T ARG AR BOR

AT U U ] SR A AR AR AT
AR H A 3 A0 48 AR —— ot i) U {F {5 12 LE (PSNR) |
BT B LR AR 5 04 07 R HEAT RS BOR A

2

I
PSNR(L,LQ:IMogiﬁgﬁ%%—jj (16)
1540

e L 985 RSE L AR s MSEWL, 1)) 29 2 25 W5 25 il ot
Z[6] [ ¥ 75 25 CPSNR (BB, 158 W] it 8] K 22 /), A
PRACR MU, SO S5 v B PSR (0 £ 14.bit,

B 12 AN A 537 19 PSNR %) Lb 25 51, Hod,
PSNRO y Jit 4 & f& /¥ %] #) PSNR f{H ,PSNRI1 #i
PSNR2 73 5j1| oy i Fl 2 2% SCHER 121 2 T 42 Js i 2 1R
L PR E G 112 7 51 PSNRAH .

PSNRO —ll—PSNRI1 PSNR2
50
451
/Mm > 4
=
& 4o-lw.ﬂ
1%}
A
35
30O 5 10 15 20
Frame

P12 AN TR) 55 35 ) PSNR {H X LE 45 5
Fig.12 Comparison of PSNR values for different algorithms

12 Hrnl DLUE Y, it 45 50 0 4 SRR Lk
Jei PSNR B 2 i A% B AN B 2, i 4 ) S i B fg
B JE ,PSNR W LR 5 14.7%, o437 BB SO i
& SRR TR T LU B A i R AR SR

BE T BE B PE RS 36 0 TE M vk R AR Al AR S A

R 408 o i) £ 42 R s Bl Ok R (AL 95 e e K P R E
i) Bt BIL AR B R P DL A AR E A B X iz B K AR ik
A7 W G b, RS AR E AU E | U PR Y 4 )R
BEREMN S 2R - ESRRE, R, 2B
PLAEAC IR A, R LK 73 4 S 4]

P13 Sy 7K - i B Bl AL A 6 45 2R, DA TEL PR ]
PAF B AR AT K204 75 i 22 A B A AR K B0 B B
e, i A SO R RR B L e R e BRI AT S B
—H B RPIRE R S B TR H Y.

—o—Original image —A— Proposed algorithm

—_
»

Binary coded value

—_
(=%

11 16
Frame
13 KT 43 4k 1 BE B A 00 25

Fig.13 Randomness test results of horizontal component

X HL PR R U, 12 Al T O S I
il 29 RS A5 3 S I R Y G B . AR AR R T 4 R
& (Wholistic strategy) , T 3C o 55 35 56 T & SRR 1Y
SEHF M, R FH I 6 0K % (Sliding window strategy) .

N B UE SCHR SRR IS B Al T A B, 18 HOPY 41K [
st T A 45 MR (BRI Group 1.Group 2 .Group 3,
Group 4), #5355 Gk AT XF b, A o
(Front_sub) . J5 %i (End_sub) | £ %i (Right_sub) | A %
(Left_sub) X I 11 iz 2l il 71 I [R] 45 SR fn e 1 B .
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Tab.1 Motion estimation running time contrast of different algorithms

Motion Traditional algorithm(Wholistic strategy) Proposed algorithm(Sliding window strategy)
estimation

running

time/s Front_sub/s Front_sub/s Right_sub/s Left_sub/s Total 1/s Front_sub/s Front_sub/s Right sub/s Left_sub/s Total 2/s
Group 1 6.638 99 6.814 57 21.329 98 17.15321 51.9367  0.874 02 0.872 39 1.894.19 1.548 63 5.189 2
Group 2 7.539 21 7.942 12 28.64562  21.89676 66.0237  0.98764  0.893243  2.657 238 1.736 08 6.274 2
Group 3 7.470 96 7.957 58 19.65645  23.39854 58.4835  0.974 10 0.924. 50 1.802 58 1.973 44 5.674 6
Group 4 8.063 50 8.322 48 22.624. 71 21.54322  60.559 3 1.022 08 0.963 99 2.016 97 1.712 87 5.7159

Wk 1 RIAg Y, X335 Group 1.Group 2,
Group 3 .Group 4, 4 55K W& T 191z 2 Al 11 & i a]
ST IR BN G2 S A T SR )Y 10.0 £ 10.5 £

10.3 1% .10.6 £ , Bk 131 & 2 2l Total 1/Total 2,
gi B LUAS W, SO By aB s A T R ) AT 45
L5 Bk ) 1710, F) F 4/ 2 R g 0y S % .
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(a) FoTik4h

(a) Result of trimming method

(b) il B BRAE 15 45

(b) Result of reserved black frame method

(c) SCHr AR B 55 2R AR i A
(c) Result of the proposed method and image's local details
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Fig.14 Undefined area reconstruction methods comparison
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(a) E

(b)
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O LR DI R B R A O Dy T A DX IR R RO R
Fig.15 Fusion results of the panoramic local area((a): left side
is regional fusion results of the proposed algorithm, right
side is partial magnification of the overlapping area;
(b): left side is regional fusion results of the direct
algorithm, right side is partial magnification of the

overlapping area)
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Fig.16 Panoramic area fusion results
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