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Development of Outdoor Service Robot to Collect Trash on Streets

Masayuki Obata*, Non-member, Takeshi Nishida™*, Member, Hidekazu Miyagawa®, Non-member,

Takashi Kondo™**, Non-member, Fujio Ohkawa***, Non-member

The outdoor service robot which we call OSR-01 is developed intending for cleaning up urban areas by

means of collecting discarded trash such as PET bottles, cans, plastic bags and so on. We, in this paper,

describe the architecture of OSR-01 consisting of hardwares such as sensors, a manipulator, driving wheels,

etc. for searching for and picking up trash, and softwares such as fast pattern matching for identifying various

trash and distance measurement for picking up via the manipulator. After describing the vision system in

detail, which is one of the most critical parts of the trash collection task, we show the result of an open

experiment in which OSR-01 collects PET bottles on a real shopping street in the special zone for robot

research and development in Kitakyushu-city.

gbooboooboobooobooooooooobobooboooobobooboobo

Keywords: out door service robot, trash collection task, the special zone for robot research and development

1. 0000

gboobooooboobobobooooobobooo
gobooobbooobboobbooobbooboboo
000000000000oooo®®opooooo
gobgoobooboobbooboobooboboon
gbooooboboboboooobobooooboa
goboobooboobbooobooboobboboo
goboobooboobboooboobooboooo
goboobooboobbooobooboobbooboo
gboobooooobgoboboboooooooboooboon

*00000ooooooo
0 806-0037 ODUODOODOODOODODOO 5-15
YASKAWA INFORMATION SYSTEMS Corporation
5-15 Higashiojimachi, Yahatanishi-ku, Kitakyushu 806-0037
*O00ODOoOOooOoooopoooooo
0 804-8550 DOOODOUOODODOO 1-1
Department of Control Engineering,
Kyushu Institute of Technology
1-1, Sensui—cho, Tobata, Kitakyushu 804-8550
**QOQOoOoOoOoOoOoOoopoooopooooooopooo
0 820-8502 OOOUOODODO 6804
Department of System Innovation and Informatics,
Kyushu Institute of Technology
680—1, Ooaza Kawatsu, Iizuka 820-8502

840

godoobobooobouoooboooobuooooboo
O00000000oooooooo®ras gpooooo
godooobooooboooooboooobooooonboo
godoooooooboooobooobooooog
godooooooobooooooooooooon
000020030 110000000000D0O0OO0O00
Oo0doo0ooobooooboooobooboobooboo
ddoooooooooboboobbobooooooooao
doooooooobooboobobobooooooooao
doodooooooobooobobooooooooaao
0000 OSR : Outdoor Service RobotO O O OO OO0
ddddooooooobooboboobobooooooooa
doddoooooooobooobooboobooooooao
dddddddddddddddddUdUUoUoUoooaa
dddoooooobooobooodooooooooooo
ddddoooooooboooboboboooooooo
dod000oooooooooooooooog OSR-01
godooobooobuooobooobouooooboo
godooobooooboooooboooobooooonboo
godoooboooboooooboooobooooonboo
godoooboooooooooboooobooooonboo
0odoooboooobooooooooboooonoo
0ofdooobooooboooooooooboooonboo

IEEJ Trans. EIS, Vol.126, No.7, 2006



goooboooobooboobooooooooboo

000000000000 0OD OSR-01000O0O0ODO
ooobooooooboooooboooobooooooooon
ooooooooooobooooooobboOooooooo
ooooOooboooooooooooobooooooooo
cooboooobooooooooboboooooooon
cooobooobooooooooobooooooooon
cooboboooboooooOooOooboOoooooooon
coobobooobooooooOooOooboOoooooOooon
coooo

00000200 OSR-01000000000000ODO
ooO0300000000000000000040000
cooooooboooooobooooboooooooon
Ooooooooooosoo000oooooooon
ocooooooOoOoODOODOOOOOO0O0e60OOOOODO
ooo

2. OSR-01000O

02010 OSR-01 000
OSR-010000000000
021010 0000000 01000000000
20000050000000000000010000
00 600000000000000000000000
000000000000 11(a)00 M

0201020 0 0O 00000000 1(x)0000
00000000000000000000000000
00000000000000000000 FRPOOODO
020030 0 00 0O000000000O00LRF
: Laser Rangefinder0 0 40 0000000000000
00000000 200000000000000000
00000 100000000000 1(b)00 OSR-01 O
00000000000 LRFOOO0 LRFOOOOODO
180[deg] 0 10[Hz] 000000 0OSR-01 000 360[deg]
000000000000000000000 20000
00000000000000000000000—600
+60[degl0 0000000 —450 +90[deg)0 000000
00000000000000000000000000
00000000000000000000000000
00000000

020040 0 00 D0O0000000000000
00000000000000000000000000
0200000000000 1(c)@M0000000 0SO
RT-Linux 000000 8000000000000000
00000000000000000000000000
00000000000 1ms)]0000000000000
0000000000000 LRFOOO000O00000
0000000D000D000D0000000000000
0000000 (OS:Linux) 0000000000000
000000000 LANOOODODOOODODO000DO
0000000D000000000D0000000000
000000000000000000000000 LAN

01001000000

000 Co1260 7002006 0

01 OSR-01000
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D.O.F. manipulator 5
hand 1
drive wheel 2
dimension height 600[mm)]
width 500[mm]
depth 600[mm]
manipulator length 750[mm)]
weight 45(kg]
running speed || 1.8 [km/h]
sensor LRF
color CCD camera 3
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Fig.1. OSR-010 (a) overview of the robot; (b)
schematic diagram; (c) electronic architecture.
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OSR-01 collects up a PET bottle in shopping street: (a) a PET bottle was detected while

patrolling; (b) approaching to the target; (c) initial posture for object holding; (d) holding of the

target object; (e) lift; (f) storage.
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Table 2. Accuracy of approach to target object
and results of trash collection.
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