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Study on Shadow Detection using Correlation Analysis for Moving Object Extraction

and its evaluation
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Commonly moving objects in the footage are generally detected with computing the difference between the

background image and input images. However, it has the problem that the shadow of moving objects are also

considered as moving objects. This paper proposes a shadow detection method using correlation analysis of the

area regarded as a moving object and its evaluation using trajectries of moving objects.
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Fig. 1 Left:Input image, Center:Background image, Right:
Moving object
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Fig. 2 Left: Input image, Right: Correlation value image
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Fig. 3 Left: Input image, Right: after Shadow detection
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Table 1 Result of Shadow detection
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Fig. 4 Left: Input image, Right: after Shadow detection
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Fig. 5 Left: Input image, Right: after Shadow detection
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Fig. 6 Left: Input image, Center: Background image, Right:
after Shadow detection
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Fig. 7 Trajectry image(Left: Before Shadow detection,

Right: After Shadow detection)
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V; = (wi+1,yi+1)T - (wu yi)T (3)
0; = cos™ " ((vi - vig1) / (Jvi] |viga])) (4)
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Table 2 Appeearance of a video sequence

Frame number Appearance

850 ~ 866 only moving objects
867 ~ 874 moving objects , cast-shadows
875 ~ 882 only cast-shadows
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Table 3 Result of F test
Oo0o0oO00 OoOooooa

0o 6.654 6.875
0o 123.08 32.544
0oo 30 22
0oo 29 21
afafalufalufals 3.782
P(F<f)00O 0.00125
FOOODO 2.016

[No. 07-2] Proceedings of the 2007 JSME Conference on Robotics and Mechatronics, Akita, Japan, May 10-12, 2007
2P1-C09 (3)



150

without Shadow filter T T
with Shadow filter -
100 1
50 |- ‘ |
[en}
2 X ﬂ
(5]
s 0 d “ | P ‘ h |
I -
| |
-50 [ ‘ |
-100 I ! . ) ) .

0 1000 2000 3000 4000 5000 6000 7000
frame number

Fig. 9 wvcos#
Table 4 Result of F' test
0oooono DoDpooo

oo 3.620 3.682
00 113.04 59.29
ooog 733 618
ooo 732 617
oooooooo 1.907
P(F<f)DOO 1.16 x1071'¢
FOOOOD 1.136

gooooobooooooooooooooooooobooooo
gooooooooboooooooboooooooobooboooo
goboooooooooo

good
[1] M. Bejanin, A. Huertas, G. Mediani, and R. Nevatia. Model val-
idation for change detection. In Proc. 2nd Int. IEEE Workshop
on Applications of Computer Vision, pp. 160—167, 1994.

(2] D. Koller, K. Danilidis, and H.-H. Nagel. Model-based object
tracking in monocular image sequences of road traffic scenes. In
Int. J. Comput. Vis., Vol. 10, pp. 257-281, 1993.

[3] R.Irvin and D.Mckeown. Methods for exploiting the relationship
between building and their shadows in aerial imagery. In IEEE
Trans. Sys., pp. 5564, 1989.

[4] Rita Cucchiara, Costantino Grana, Massimo Piccardi, Andrea
Prati, and Stefano Sirotti. Improving shadow suppresion in
moving objects detection with hsv color information. In IEEE
Intelligent Transportation Systems Conference Proceedings, pp.
334-339. IEEE, 2001.

[5] Julio Cezar Silveira Jacques Jr, Claudio Rosito Jung, and So-
raia Raupp Musse. Background subtraction and shadow detec-
tion in grayscale video sequences. In Proceedings of the XVIII
Brazilian Symposium on Computer Graphics and Image Pro-
cessing, pp. 1530-1834. IEEE, 2005.

[6] Hiroyuki Shimai, Taketoshi Mishima, Takio Kurita, and Shinji
Umeyama. Adaptive background estimation from image se-
quence by on-line m-estimation and its application to detection
of moving objects. In Proceedings of Infotech Oulu Workshop
on Real-Time Image Sequence Analysis, 2000.

[7] 00OD0OO0OD,000. O0DOODOODOODOOODOODOO
O0O00o0oooOo0oooon. In 7th SICE System Integration
Division Annual Conference, pp. 1380-1381, 2006.

8] ODOOUO0O,00000,000.00000000D0000000ODO
0O0o0000000. In 7th SICE System Integration Division
Annual Conference, pp. 772-773, 2006.

[No. 07-2] Proceedings of the 2007 JSME Conference on Robotics and Mechatronics, Akita, Japan, May 10-12, 2007
2P1-C09 (4)



	myTF: 2P1-C09
	myTF_foot0: [No. 07-2] Proceedings of the 2007 JSME Conference on Robotics and Mechatronics, Akita, Japan, May 10-12, 2007
2P1-C09 (1)
	myTF_foot1: [No. 07-2] Proceedings of the 2007 JSME Conference on Robotics and Mechatronics, Akita, Japan, May 10-12, 2007
2P1-C09 (2)
	myTF_foot2: [No. 07-2] Proceedings of the 2007 JSME Conference on Robotics and Mechatronics, Akita, Japan, May 10-12, 2007
2P1-C09 (3)
	myTF_foot3: [No. 07-2] Proceedings of the 2007 JSME Conference on Robotics and Mechatronics, Akita, Japan, May 10-12, 2007
2P1-C09 (4)


