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Object Detection Based on Temporal Differencing for
Pedestrian ITS and Its Evaluation

HiroNOBU FuJivosHi, TAKESHI KOMURA,* IKUKO EGUCHI YAIRI,tt
KENTAROU KAvAMA#tt and HIROSHI Y OSHIMIZU't

We have been developing the Robotic Communication Terminals (RCT) as a mobility sup-
port system for elderly and disable people, which assists for their impaired elements of mo-
bility — recognition, actuation, and information access. The RCT consists of three types of
terminals: “Environment Embedded Terminal (EET)”, “user-carried mobile terminal”, and
“user-carrying mobile terminal”. The EET system robustly detects moving objects at an
outdoor surveillance site all day, and presents walkers with information of their surrounding.
In this paper, as a part of the EET, we propose a method for detecting moving object based
on temporal differencing using adaptive thresholding calculated from intensity changes in the
past few frames. We also proposed an evaluation method based on time duration for the ob-
ject detection method. For 23 cases of video evaluation, a high detection rate was measured
under the variations caused by meteorological effects. We have developed a test bed system
implementing our proposed method of the object detection. In our test bed system, user can
receive the information from the EET with 0.139[sec] in time delay. Evaluations using the
test bed system demonstrate the effectiveness of our method as a part of next generation ITS
for pedestrian.
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Fig.1 Calculation of variance using past few frames.
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Fig.3 Threshold value for shadow region and edge region.

AU0DO0OO0OOO0OO0O0OO00OO0ODO 3305500000
gbobooOoooooooooobooooooooboooo
gboboooooooooooocoooooobooo
gobooooooooooooboooooooooo
0000Th, OO0OO037T00000CCOOOOOO
I]I:II]DDD4ODDDDDDDDDDDDDDDTh;
ooobooooooooooo0O 4000000000
gooooo
ooooooooooOoOoOoOoOoOoOoOoOoOoO A
0000000 TAtOO0OO00000 30000(a)
ooooOmoOoooUoooooooUoooooo
goboooooooooooocoooooooboooo
goboooooooooooocboooooooboo
00000000000D000 3(d) 0000000
gr7o0o00oooooobrrgs4doen101 000
goboooobooooooobooooooboboooo
goboooooooooboooooooooobood
goooboooo oooooboobooooooooon
goboooooooooooocbOooooooboooo
gobooooooobooooocoOooooooboooo
goboooooooobooooooooobooooo
gooooo
d400000000C000000O0O00O0OODOOO
gooooooooooooooobooooobooo
goooooooooboooooooooboooboo



14 ooooooooooooooooooooboboooooooo

(a) EELEVME
04 0DDOO0O0DOOOOOCO

Fig.4 Detection results in deep shadow area.
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Fig.5 Segmentation results of moving object.
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Fig.6 Detection samples in various environments.
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Table 1 Details of evaluation data.
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Fig.7 Evaluation method based on detection time.
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Table 2 Detection results.

ooo 1 ooo 2
000 (% 0000 | 000 (% 0000

A 89 44 85 73
B 98 48 94 51
c 90 40 92 31
D 91 94 89 68
E J— — — —
F 95 94 91 45
G 97 106 99 38
H 96 35 91 30
I 85 72 88 47
J 97 57 96 40
K 93 185 96 19
L 99 10 92 12
M 100 1 86 5
N 100

(¢} 91 2 81 7
P 75 25 61 35
Q 82 120 61 49
R 90 75 77 11
S 97 52 79 4
T 95 22 45 46
U 82 36 67 15
\% 84 36 72 9
W 38 60
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Fig.9 Detection rates for various environments.
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Table 3 detection result from twilight gloom to night.
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