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Detection of road surface damage due to SOKUIKI sensor mounted on a mobile robot

c00000@OO0)ODOO0OO0OO0OOO0(@O0)

Takeru ITO, University of Tsukuba 0 Akihisa OYA, University of Tsukuba

In this paper, We describe our research aiming to automatically detect damaged sections of sidewalk using SOKUIKI sensor mounted on a

mobile robot. We consider the problem of sidewalk survey and purpose of our research to solve that. First, we consider sensing method using

a mobile robot equiped with UTM-30LX, which can get three demention value. Next we consider identification method of damaged data

compering all data within a certain range with some reference planes. They are made by three points of grid data that are extracted to random

in the range of conditions. Finaly, we verificate these devised mothods to apply five patterns of sidewalk. In the result, all of them can be

identificated damaged sections that are similer to result of the goal, so we think that devised methods are varid to detect damaged sections of

sidewalk.

Keywords: Feature Point Extraction, Outdoor Travel, SOKUIKI Sensor

1. 00

11 0O0O0ooooo

oooooooooooooooooooboooobooooon
ooboooobooooooooooOoooooObooooObooooo
oboooooobooobobooboobOoobOOoOoDOboDbOoo
00000000000 [1Rooooooooooooooo
oobooooboooobooooboooOoooOooooOooooo
ogoboooobooooboooboooobooooooooooo
ooooooooOoooooooooooo
oboboooooobOoobobooooobOobobOoboooboOoo
ooooooooooooboooooooooOobooooOoooooo
ooboooooooboooooobooOoooOoOoOoOoOOoOoOooo
0o0oooooo0oooooooooooo 30000000
ogoobobooooooboobooooobooooboooooooooo
oooooo

12 0000

ooooogooooooooooooooooooboboooon
000000000000 000000000000000 30
0000000000000 oooooooooD Boooo
ooboooooooobooooboooOoOobOOoOoOobOOoOoOoDo
ooboooobooooboooobooooooOooooOooooo
ooooooooooooooooo
goooooooOoO0oOoo0oOoOoOOo0oOoOoUoOoOooooooo
ooooogoooooooooooooooOooooooooDoo
ooboooooobooooboooooooooOobooooOoooooo
oobooooooocooboooooboooooboooooOoooooo
ooboooooo

2. 0DOOogoog

ooobooooboooooooooooooooooobooboooon
00000000000 OO0OLRFOOOOOOOOOOOOOO
oobooooboooobooooboooOooOOoOoOoOOoOoooo
000000000 0000000000000 dljoooo0
0000000000 00000000000000 [s]o000

Table 1 The performance of UTM-30LX

measurement range[m] 30

measurement accuracy[mm] +30

measurement period[ms/scan] 25

angular resolution[deg] 0.25

Coordinate UTM-30LX
axis of road 30
Measuring
surface

Damaged

section direction of x

Fig.1 Sensing method using mobile robot equiped with UTM-30LX
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Result of Measurement First compering

Damaged section
(the data needed to detect)

Reference surface made
by 3 extracted grid-data
L]
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Road surface

Result of detection
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Fig. 2 Identification process of damaged section
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Fig. 3 Effect of pre-processing for measurement data
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Fig. 4 Effect of extraction conditions

OyOO-15mO0000000000020000000000
oo0-05005m0O0000000000 300000000000
ooooooooOoooooooooooo

42 0000000

ooboooooooooooooooooooooobooon
oboooooboooooooboboooboboooboooboOoooboOoo
oobooooooooooooooOoooooOoOoOoOobOOoOoOooo
oboboboobooooboobobooobobooobooboOoooboOoo
000000 s0000000000000000000S500
ooooooooooobobooooo sooooooooom
oooooooooobooOoooooboOoOooooOoOooooa
oobooob0obobzOoOOO0 yxOOODOOODOD
0000000000000 00o00dstepd0 0000000
ooboobooboooooobOobooOoboooOmooboOoobo
step5 00 0000000000000 O0OODOOO0O00O0OOO
coooooocoOoooboOoooboboOoOoobOoOoOooOoo
ocooooooooooobOoOoOO00LULLLoULoLUOoo
oooooobooooo

100 000000000000000000000000O0
020000000000000000000000000
gobooooboooobbooobboooboboooobobooo
goboooobobooobooooo

200 OO0O0O0OO0OO0O0OOO0O0OOOO0O0OO0O0O0O0O0O0O0OO00
gobooobboooboboooboooboboooobooboooon
ooooooooooobooboboOooOoooooooogo
ooboooooooooooobboooboboooboboooon
goboooobooobobooobboooboooobobooo
goboooobobooobooobboooboooobooooo
b zo0Obooooooooooo

300 0O00O0OOO0OO00oOoObDOo0oOoOoUOoOoOoOoOo
goboooobooobobooobobooOoboboooboboooon
0oooo0000200000000000000000O
oobooooboooobooobboooobooooobooboooon
oboooboooboobooobooobobooooboboooo

goboooboooooooooo

400 0O0O000000O0O0O0OOOOOOOOO0O00000
dooooooooooooooooooooooooad
obooooooooooobooooooooooooood
gobooobooobobooobbooooboooooboooo
goboooboooobooooboboooooooooooo
goboooboooooOooooooooobooooooooo
goboooboobooobobooobboooobooooooooao
00000000000 0020000000 zO0O0OOO
oooooooo

SO0 OO0O0O00oooooOoobooboOoO0oOooooooObOOoboOoo
gobooobooooboooobooooooooooooo
0o0o0000oo0o000ooo0O00o0oo4000000
gobodooboooooooooooooooooooo
dooooooooo0ooOoOoOoooooooooooa
0obob40000000000D000000G0OC0O0O00O0O0OO
gobooooboooo

oooooooooo0oo0oUooOoOoUooooooooooo
goboooboooboooobobooooboboooooooooo
gobbooobooobooooboooooo0oboobooOoOooooo
gobboooboboooboooooooOoooOoOoobooOoOooooo
gobbooobooobooboooobooOoOoOoOoOoOoOobOOoOoOoooo
goboooboooobooooood

5. OO

goboooboooooooooboooooooooooooo
0O000oo0o0o0oooooooooo3gooooooooo
gobooobooobooooboooOobooOoobooOooooo
00003000000000000000000000G0O0A0
oobooo0o0oooooooooooooOoooooooooa
oooooo0ooOo0oo0o0oOoOoOooOoOoOoooooooooa
gobooooboooobooooobooooooooooooooo
gobooobooooboooobooooOooOoOooooOoOooooo
gobbooobooobooboooboooobooOoOoOobooOoOooooo
gobboooboooboobooobooooooOoOoobooOoOooooo
gobboooboooobooooooooo

goodg

[11 000000 :00000000

2] 000000 :000000

[3] TYAMAGUCHI and S.YUTA : "A Trial of Autonomous Long-
Distance Outdoor Navigation at 3.5km Side-Walk in University of
Tsukuba", The Japan Society of Mechanical Engineers, vol.77, no
779, pp.217-229, 2011

[4 D000 :0000000000D0O00O0OOOCOO,00000
0000, vol.25, no.l, pp.76-77, 2007

[5] 00000 :0000000000000000000000OO
0a, S12011, pp.1907-1910, 2011

[6] DO0O0OO :0000000000000OC00O0OOO0O0OoOoOoO
J0000o00oO0,0 30 RSI-HRTOOOOO, 2011



Pot-hole

Various
damage of
sidewalk

x[m]

N
151 05 0-05-1-15

x[m] 8 ey o1
T 0.0¢
5L 0
0.0¢
5k
0.1
4 Z[m]
3k
P T L

15105 0-05-1-15

[l i
15105 0-05-1-15

o

2 1 1 I
161 0.5 0-05-1-1.5

Result of
measurement

e
i

@
™

~

@

T‘_'T‘r"'""‘l“"“' —_—1 T

b=
5 =— 5 o
|
k | The mumber
4 = of judgments 3 - i
r ‘ [times] ‘
3 ,-"' 3 -
2 sy 2 E I T -
15105 0-05-1-15 151 05 0-0.5-1-15

o Ll
15105 0-05-1-15

Identification
process

L

SN TN T N T -
1050-05-1-15

n

E
'}
;

1

2 1.
151 05 0-05-1-15

Result of

identification

Fig. 5 The result of applying devised method
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