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On-line Transition to Autonomous Teleoperation from Master-slave Manipulation

Object Identification by Pointing and Automated Execution by Task Primitive

Tsutomu HASEGAWA, Seigo URAMOTO, Daiki MUKAI, Ryou KURAZUME, Kouji MURAKAMI
Kyushu University

Abstract— We propose a method to identify pose of an object by pointing it on the monitor and using
stereo vision. A symbolic command given by an operator is decomposed into several motion primitives.
Collision-free path is planned using measured pose of the object. Then the task is achieved based on the

planned path.
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1. OO0O4d0o

ooO,00000000000000000O00,080
ooboooooooooooooboboooobo,ooooon
oboboooooooooboobobobooooon
gob0.o0oboooooobog,ooooboooon
gobooooooooooobo,oboobbocooobon
obooboooooooboobooboboooooon
ooooobo.oobooobo,0ooooboooon
gboooooooobobobobooooogn
oo0o0o0ooooo ). coooo,000oooo
gboooooooobobobobooooogn
oobooooooooono,000boo0ooooon
obooboooooooboobooboboooooon
goo.

2. 00O0OOOO

ooooOooooobOooooorooobooboog
ooO,0000000000000000000,00
O000D0000o0oo0oo 3OO0 [2,0000
gbooobO200b00000000000.

21 O00OO0OO0OOooOOooboo
obooboooooooboooobobobooobon

oobooooboooboo30oooooooooooon.

Phasel 00 ,000000000000DOCO0ODO
gbobooobo.0oo0booboooocbooobooogon
oooooobooo,b0bocoobooooboboocooobon
oooO0o.00000000oobo0ooooooooobn
goboooo,00000uoboboooooboocooobon
gboooooooooobobobooooogn
go.00,0000000000000000000
oobooooooo,b0o00obobooobobooooon
oooodo0.0ooobo0ooboobooboboo,oon
goocobooboooon.
ooboooooooooboooooo,obooooo
O00000ogddgphase200000. OOODODO
gboooooooobobobobooooogn
gobooboooooooboooooobooo,unbo

O[S AT DAL T T L — 2 A AR 22 (S12005) (20054512 4 16 H ~ 18 H « AEAR)

gboboooooooooboobooboboooon
ob.00b0o000o0o0oooooooboooooon
goobooo.

Phase2
Phase1
i Master-Slave operation

Collision check f
Swept volume

Phase3
.| Symbolic

Path
= .
command planning Environment

Fig.1 Outline of system

Operator

22 0JO0O0O0OO0O0OCOOODOObOOOO0

gobooooooooooo,bo0oooogo
00000000 Phase30000O0. Phase30 0,0
obooboo2000000000000000000
gobo,0bo00oboooooboooobboooon
gbooo.cobo,00b00bobooboboooon
gboooooooo.

3. ggoboogo

gbooooooooooooobooobooooog,
gobooobooooobooooooo,bbooooon
gbobo.0o0ooooooboooooooooon
gbooooooooo. bobobobooooooo
obooboobobooboo. oboboooooooo
obooooo.

31 0000O00O0OobOooooobod

gobooobooooooooo,ogoooogo
ooboobo.oocbo0obooboooboooboon
oobooooo,0ooobobboooooooooon
gbobOooooboooooboboboob. oooo
JOoobooo330u0bo0ooooaooan.

SY0015/05/0000-0025 © 2005 SICE



I Input by operator i

‘ Stereo vision ‘ ‘ Segmentation |

Symbolic
command

‘ Alignment ‘

'

‘ Pose identification ‘

|
v [

| Path planning ‘

| Autonomous operation ‘

Fig.2 Process flow of pose identification and sym-
bolic command execution

32 0O000O0OOO0OO0OO0OOOODOOOOODbOOO

gobooobooobooobooo,booooo
obooboooooooooboobooboboooon

ooooo.0ooooboooboooogoog2pgoooon.

33 0000020000 3DO0O0OO0O0OO0OO
ooooooooo

2D3D Alignment 000 000000CO 2D0O0O
O3p0ooooooobobooo. oo 2bp00000
oobooo0ooooboooboo.o03booboooon
oboobooooooobooboobobooooooon
oobooooo3poooooo,oboooboooon
00000 [3.00000000b0oO3bOo0Oooo
gooboooooooooboooboooooobooooa.

34 OO
obooooooo,oboboooooobooob,boaoon

oooooOoOooOoOoOoOoOOoOoOoOOOO (Figd).

gobooobooooboooooooo,oooooon
o, 0b0o0o0oocoooo,00oooboooo.

1. 000000000000000
0000000000000000000000
000000000000.0000000000
000000000000000000,0000
00000000000.00000000000
000000000000000000,0000
0000000000000000000000
0000 (Fig4(a)).
00000000000000,00000000
0000000000000000000000
00.0000000000000000000
0,000000000000000.
00000000000000000000
0000000000000000000000
0000 .(Fig.4(b))
00000000000000
0000000000000000000000
000000000,2D3D Alignment 00000
000. 000000000000000000
00000 .(Fig5)

,26,

(a) depth image (b)

image

color segmented
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Fig.5 2D3D Alignment
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