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Detection of Street-Parking Vehicles by Using Laser Range Sensor Mounted on a
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Fig.1 Typical situation of arterial roads in Tokyo
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Table 1 Specifications of the laser range sensor
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Fig.2 Data acquisition system
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Fig.4 Reconstructed range image of a street
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Fig.5 Histogram of the number of range point
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Fig.6 Extracted body surface of vehicles (Up-
per:before, Lower:after)
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Fig.7 Side silhouette curve (Upper:Ex.1, Lower:Ex.2)
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Fig.9 Reconstructed range image of a street (from

upper viewpoint)

e [JOOOOCOOOOOOOOCOOOOOODOO
oooo
oooooooooooooooooboooooooo
ooooooooooOoooooooooooooon
oooooooooooooooooooooooo
oooooooooooooooooooooooo
oooooooooooOooooooooooooo
oooooooooooooooooooooooo
oooo

4.4.1 0O0O0OOOO0OO

ooooobooooooooooboooooooo
000 BOOOOOOOOOOOOOOOOOOO
ooooooo

010 O00O0C0OOO0OO0OO0O0COOOOOOG0OO0O0O0
Fig. 10 Extracted road surface
(Upper:before, Lower:after)

B={(x,9,2) | z < zaB} (6)

gboooooooobobobobooo 1000
gooooooooooooooobooooooboo
oooooooocooooo

4.4.2 0OO0O0OOOOOOO

ooooooooooooooooboooooooo
gooooooooooooooooobdoyObo
gooooooooooooooboooooo

y = f(m) = maxymn (7)

goooooooooboooooooooooooon 11
ooooooooooon

4.4.3 10000000CO

oooooooooooooooOoO0O oboooo
oooooooooo

o000 I1000o0o00oooo0o0o0ooooo
goooooooooooooooooooDbonbo
0onoooooooooooobooooooono
goooooooooooooOoooooooooo
gooooooooooooooooooooooa
goooooooooooooboooooooooboo
gooooboooooooooooooboooooboo
goooooooooooocoooooboOooobo
goooooooooooooboooooooDoobo
goooooooooooooobooooo



gobooooooooooooooooooooooooon

/ Occluding Boundary Curve

Depth[m]

O AN W A OO N ® ©

J
200 400 600 800 1000
Frame(Scan Line) Number

/ QOccluding Boundary Curve

o

Depth [meter]

o - N W A OO N ®©
— T T T —

200 400 600 800 1000 1200
Frame(Scan Line) number
011 0OO0OO0O0OO0O0OO0O0O00 10000 20
Fig.11 Occluding boundary (Upper:Ex.1,
Lower:Ex.2)

o

curve

ooooooboooooooooobobooooooo
goooooooocoOoOooooooobooOobooo
goooooooooooooboOooooobooboo
goooooooooooooboooooooo

9(m) < ym =ya +wp (8)

00000000 mO000 [ms,me] 000000
00000000000000000 |Zm,.0— Tma.0
O02m 0000000 100000000D0ODO

ooooooooo ijDDDDDDD (A) oo
00 yoooooooooooooooboooooo
goooooooooooooboOoOoooooobooboo
gbooooooooooooooooobooboooo
ooloo0ooooo0opoooooooooooon
poboooboboobooboobobooboo
goboooboboooboobooboobooboo
gobooobooobooboobuoobooboo
O0D0wp OO0 ID0O0O0 waOOOODODODOOO
gooooooodooooooboooooooobood
gooooooooooooobooOoooooobooo
000o0o0ooooooooog 2r=0.8~1.0(m)0
000 2000000000000000 6 =50°
00000000 wp = wa +r/tanf ~ 1.5(m) O
ogo

L e Occludlng Boundary Curve
Threshold Level JJJ

/ Detection Result

200 400 600 800 1000
Frame(Scan Line) Number

W Occluding Boundary Curve

Threshold Level

E Detection Result

0 200 400 600 800 1000 1200
Frame(Scan Line) number

Depth[m]

© AN W B OO N ® ©
— — )

o

Depth [meter]

o - N W A OO N ® O

012 00000000000 1Ioogoo 10000 20

Fig. 12 Detection of each vehicle (Approach II; Up-
per:Ex.1, Lower:Ex.2)

0120000000000 1000000000
oooo

5. O O

00000000000000000000000
000000000000000000000000
000000000000000000000000
nfufalulsfalufsls

5.1 0000000000
00000000000000000000000
000000000000000000000
000 200109050 11016000
000 0024600 00000 O 3.5km0000
00000000000 1.0km 000000 10m O
0000000 150000000000 10000
000 300m O0O)
00000 10km/h, 20km/h
013000000000000000000000
14000000000

5.2 0000

0 2000000000000000000000
000000000000000000000000
000000000000000



00000000000 xxxx/xx Vol. Jxx—A No.xx

02 000oao
Table 2 Counting result
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Abstract It has been one of the important issues for Japanese road administrators to obtain the sit-
uation of street-parking, a main cause of traffic congestion. However, in present method, the number of
street-parking vehicles are counted completely manually with high cost and human error. We propose a
novel method for detecting these vehicles by using a LRF on our measuring vehicle. By our two kinds of
algorithm, street-parking vehicle regions are automatically extracted from two-dimensional depth images
from LRF and the number of them are counted. As a result of evaluational experiments performed on

public roads, we could obtain perfect result.

Key words Street-parking vehicles, Laser range finder, Range image, ITS



