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LSS-target detection in complex sky backgrounds
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Abstract: In order to detect LSS( Low Small and Slow) targets in complex sky backgrounds we study the
visual salient region characteristics of the LSS target and scan line filling algorithm and propose an adaptive re—
al-time detection technology for LSS targets in dynamic complex backgrounds. Firstly a saliency map is ob—
tained based on the Luminance Contrast( LC) of the image. Secondly the morphological gradient is used to
extract the saliency feature and the seed points of the scan line filling algorithm are obtained by the three frame
difference algorithm. Then the scan line filling algorithm is used to grow the image and the foreground is seg—
mented using the proposed adaptive double Gauss threshold segmentation algorithm. Finally according to the
change of the object’s area of occupation the center distance and the aspect ratio of the candidate target the
false targets are eliminated and detection is completed. In order to verify the effectiveness of the algorithm 7

test groups of complex sky background video sequences are selected and compared with other excellent detec—
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tion algorithms. The results show that the running time of the proposed algorithm for moving object detection is

0.040 9 s and the accuracy rate is 89. 97%. When compared with other algorithms the average running time

is reduced by 0. 35 s

and the average accuracy of detection is enhanced by 24. 5%. The algorithm has good

stability and is robust in target detection in complex backgrounds.
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Fig.4 Gradient difference results
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Fig.5 Flow chart of scan line filling algorithm

(2)

| P, =Bl < 74

I P, _,Bcl < T¢

| Py =Byl < 74
P.,.P, P,

° BR‘,B(} BB

R\G\B o Tr~Tg
(3)

| Pp —vrl < op
| Pe—yel <og
| Py, — v, | < oy

Yr~Ye¢ Vs

Tp



859

R.G.B

3.2

L

o Op~O; Oy

0 L-1

H( SA)
i P(s,) = k=01 -L-1 (16)
n
‘n S k
ny Sk - P( Sk)
Sk
x=b, x=b, .
flx) =aexp —( )" +aexp —( ) (17)
¢y )
a, by e ay b, ¢
n n, —b 2 n, — b, 2
L(a, b, ¢, a, b, ¢,) = {a]exp[—( ) +azexp[—( ) ] } (18)
k=1 c, Cy
,, b2 — 2
Lia, b, ¢, ay b, ¢;) =, ln{alexp[— (nk 1) + a,exp| — (nk 2) ] } (19)
k=1 ¢ C,
a, by ¢ a, b, ¢
1
oLl(a, b, ¢, a, b, ¢ n
( 1 1 1 2 2 2) - [(nk _ b]) 2 (nk _ bz) 2] } — O (20)
oa, k=1|a, + a,exp -
¢ ¢
0 2n, 2b, 0
ol(a, b, ¢, a, b, c,) Y H C? €y H
=2 [ g=0 (21)
ab, k=1 a, n,—b\> (n,—b,)\"
P ) T
O a o C, [l
2(n, - b,)°
aL( a, by ¢, a, b, 02) \ ( ‘ 22) 3
= 5 a, n, — b, n, — b, =0 (22)
dc, k=1]ci[ 1 + —exp -
1 C C,
aL( b b ) !
a c, a c i
101 6 B D G) —0 (23)




860 12

d 2 _ B -
aL(a, by ¢, a, b, ¢,) _ \ H C; ) H—O 2
ab T~ G _ 2 _ 2 U= ( )
2 k—lg a, n, — b, n, — b,
e )
a, c, ¢ U
2(n, b1)2

e

6 o
7
Fig.7 Adaptive threshold segmentation results
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Tab.2 Test sequences in our experiments complexity) 35 .
SCR N,
Video 1 76 <1 Po=y (33)
Video 2 69 1~1.5 N,
Video 3 249 1.5~2 Pu=" (34)
Video 4 90 2~3
Video 5 22 >3 N, N,
Video 6 64 >3 N;
Video 7 101 >3 N °
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Tab.3 Detection accuracy and false alarm rate ( %)
Vibe PBAS Ours Vibe PBAS Ours
Video 1 26.3 65. 8 81.6 77.2 35.8 5.1
Video 2 30.4 72.5 87.0 82.4 76.5 4.6
Video 3 32.1 80.3 84.3 65.3 11.2 0.9
Video 4 23.3 80 87.8 86.5 3.5 0.3
Video 5 45.5 90.9 100 40.7 4.6 0
Video 6 62.5 78.1 100 33.5 4.8
Video 7 59.4 84.2 89.1 20.9 6.5 6.2
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Tab.4 Average time consumption and total time consumption of the proposed algorithm

('s/frame) /s
Vibe PBAS Ours Vibe PBAS Ours
Video 1 76 0.362 0.396 0.042 27.512 30.096 3.05
Video 2 69 0.346 0.389 0.048 24.081 26.841 3.31
Video 3 249 0.372 0.412 0.047 96.682 102.588 11.61
Video 4 90 0.329 0.386 0.046 29.61 34.74 4.102
Video 5 22 0.349 0.391 0.045 7.678 8.602 0.988
Video 6 64 0.354 0.397 0.043 22.656 25.408 2.764
Video 7 101 0.371 0.403 0.047 37.471 40.703 4.770
8 o 1
o 8( a) 81. 6%
( Vediol-Vedio7) 8(b) 5.1%. N
Vibe( Visual Background Extractor) P, P, 3 7
8(c)  PBAS( The Pixel-Based Adaptive
Segmenter) 8(d) 11. 4%
o Vibe  PBAS o
4.2 N .
Vibe Vibe
“ 7 PBAS o
o PBAS 9
« »
3 “ ” o
5 7
0.040 9 s 89.97%
0.35 s
24.5%.

1 HUJ YUY LIU F. Small and dim target detection by background estimation J . Infrared Physics & Technology 2015
73:141-148.

2 YANG WP LUXP LIJCH et al.. Fast algorithm of infrared small target detection in jitter background J . Proceedings
of SPIE 2015 9476: 947614.



863

8

Fig.8 Comparison of experimental results for different algorithms
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Fig.9 Detection results by proposed algorithm
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