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Development of Book Remote Browsing Robot System

o Tetsuo Tomizawa, Akihisa Ohya, Shin’ichi Yuta (University of Tsukuba)

Abstract— This paper describes a system which uses a mobile manipulator as a teleoperated tool for accessing and
manipulating remote objects. And also, we intend to extend mobile robot potentials and usage in human daily life. The
specific task we set up in this research is to help humans browse books located in a library from a remote location via
the Internet. This task was decomposed into three major parts which are, the extraction and return of a book from a
bookshelf, its perusal, and the teleoperational interface needed for humans to access to this system via a media such as the
Internet. We realized the target task combining the function built and carried out for every operation. And we evaluated

its performance through experimental results.
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Fig.1 Concept of remote book browsing system using a
mobile robot.
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Fig.2 7 DOF manipulator and hand for the book picking.
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Fig.3 Structure of book opening/closing device.
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Fig.4 Structure of page turning device.
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Fig.5 Resolution of the captured picture.

0408000000000

5. O0Oooo

51 000000

0000000000000 O00O00000ORobot
functionsd Master Controllerd User Interface 0 O O 30
oooooooooo (O e)d

Robot Functions O O OO0 OO OOOOOOOOOO
go0ooo0ooooooooooooooooooo
O0oooo0ooooooooooooooooon
000000000 MasterControllerD OO0 OOO
O0o0ooooooooooboooooooooon
go00ooo0ooooooooooooooooooo
O0000o0oooooboooooooobooooonoo

Master Controller 0 00 0D O0DO0D0OOO0OOO0O PC
go0ooo0ooooooooooooooooooo
0000000000000 00Action Planner O O
go0ooo0ooooooooooooooooooo
gd0o0ooo0oooooooboooooooooon
go0oooooooooooooooooooooo
Odo0ooo0oooooooboooooooooon
OOOUserinterface 00000 OOOOOOOOO
goooooooooooooooooboooooao
00000O00o0OboOo0ooboOoo pPcO0O0bOOOO
go00ooo0ooooooooooooooooooo
Ogdoo0oooooooooooooooa

52 DO000O0O0OO0O000OO0

oooooboooooooooooocobooooobn
pPCOOO0OOCOO0ODODOOODOOOODOODOO
cooOoooOooOoboOoooooobooeuloooo
0000000000000 000000 Fig700
coGuUIDOOOODOOOoOODOOOOOoOoDon
oooooooooboboooobooboobooog
ooooooooobooooboobooboooog
gobooooooooobooooooocooboog
ooooboobobooobooobobooboooobg
ooooDoOoOooOoOooooooooeuloDOon
oooooooooboboooobooboobooog
obooooooooboboooboooboobooog
ooooog

Master Controller
behaviors

—
o i Cnovement )
) measurement
O book extract [....,,
_________w

Robot Functions

book picking
e book opening
O- browsing w4 _page turning
——"<"(image capture

Action Performer

O
o
o
[}
=
3
5
=1
@
i
)
(=]
[}
3
o
ES

Fig.6 Software Stracture for integrated system.
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Fig.7 An overview of GUI.
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Fig.8 Integrated book browsing robot
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Fig.9 Controller architecture of the robot.
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Fig.10 Scenes of an experiment using the all-in-one integrated robot system.
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