00o0oooooog Vol 51 No. 2 314-323 (Feb. 2010)

oboooouobuoobobooobod
oooobodooooood

0o o o oft 0O O 0O ofbl
o o o ot o o o oft

goooo0ooooobooooooobOOo0oooooooboboOoooOoboooOobooono
go0ooO0o0oboooooooOooOoboOoboO0o0OO0b0cO0boOoOOO0O0O0b0O0bOn
gooooooooooooOobOOoOo0oOoooooooooboooOoOobObOOoOoOoOog
gooooooooooooOooOoOooOobOObOOOobOOOOOOoOoOoobooOoOOOOoo
goooooooooobooOo0oooooobOOo0oboDbOb000oooO0O000o00000o
goooooooooooooooooooooboo0ooooooooooooonoo
gooooooooooooooOooooboOoOoOoOoboOoOoboOoOoOOOOoOOoooOO
goooOobOO000ooOO0000ob0o0O0O00b0OO000OO0000000000000
g0oooo0o0oooooO0oboO0oOoOoO0OoO0O0OO0b0O0O0O0O000O0O0O00O0b00B0O0

Function Design and Evaluation of Tool Device
Facilitating Pick and Move Manipulation in
Spatial Works

AsAakO KiMURA,TT AKiMAsA Ugsaka,h*!
Fuminisa SHIBATAT! and HIDEYUKI TAMURAT!

In this paper, we present a concept of our novel interaction devices;
ToolDevice, which is for various operations in large electric working space.
They imitate not only the shapes of existing tools and their usages, but also
the tactile and audio sensation to increase presences of virtual objects and im-
prove operational feelings. Thus, the user easily figures out how to use the
tools. Additionally, ToolDevice is a set of interaction devices using a metaphor
of existing tools which are familiar in everyday life. In the first example of
ToolDevice, we developed TweezersDevice for pick and move manipulation in
large space. In this paper, we firstly describe the concept and meanings of
our new ToolDevice, then elaborate the function design of TweezersDevice, its
implementation and the results of evaluation experiments.
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Fig.1 General and particular purpose devices.
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Fig.2 Tool set.
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Fig.3 TweezersDevice.

goboooooooboooooobooooOobooOoOoOoooobOooOoooooooooboo
goboooooooooooobooobooooobooboobooOooobooooOOoOoboboOooDoo
goooooooooooon

goboooobooooboobooooooooobooooboobooboooooooobooooooo
goooooooooobooooooobooooooooooboooboooOooooobobo0ooo
gobooooooooooooboooobooobooOooobooooooooooooDn

gooooobooobooooooobooooooooboooooobooboDbobOo 10
gooooooooooboooooobooo0oobooooooooobooooooDoooDbobo
ocooooooooobooboboooooobboooooobooOoDOoOoOobOOoOooobobooOoOoDOo
ooooooooooooono

ooooooooobooobOoOoOooooobobOoOoooooboboobOObOOooOooooboo
goobobobooooooooooooboooooooooooboooobooooooo
coomooooooooooboobooooooooooboOooboOooooboobooboobooon
000000000000 000000000000 Look & FeelDODDOODODODOOOO
gobodooobooooooobooobooooooooooo

3.2 JO0OO0OO0OOOoOoOooOOoOoooo
ogooa

g3bdooboooooooooooobooOoboOoOoOoOoOoOobObOOODOOObDOODO
goboooooooooooobooooooooboooboobooobooooOoboOobboOooDoOoo
goooooool1ocooooooooooooboooobooocOoooobooOoboOoOooboo
gobooooooooooooboo

00o0oooooog Vol 51 No. 2 314-323 (Feb. 2010)

JYL/AF ZAE—H
04 000D
Fig.4 Mechanism.
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Fig.5 Force feedback mechanisms.
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Fig.6 System configuration.
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Fig.7 Interactions using TweezersDevice.
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Fig.8 Interaction devices.
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Fig.9 Operation image of experiment 1, 2.
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Table 2 Operations done in experiment 1.
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Fig.12 Changes in average operate time after learning the operation methods.

ocbooooooooooooobobooobooboOoboooobOOoooboooOoboOoboboobOOoon
ooob00o0ob0120000 1000000000C0O00000C0O0O0O00O000C0O05.1.20
0O (1))oooOoooooOooos0Uo0oooouoooooooooooouooo
goooobooooooocoboOoooobobobood0oooooooooOoooobooDoo
Uz2030bo0dooooboodobooooooobooboooooobooOoboOooooDoOoboOo
gooooooboooooboooo
5.2 002000000000

5.2.1 0 O0OO
goboooboobooooos2bobo0ooooooooooooobooooooboooooon

oobooooooooooooboooooooOOo0oOoOOoOoboOoOooDbObOOobobOOooDobooO
gobooooobooooooooo

(© 2010 Information Processing Society of Japan



322 O00O0O0OO0OOO0OO0OO0OO0O0O0OOOOOOOO0OO00O0O0O0OOOOOO0OO000

| [ ecmennor [ srusennot[] essctun [ ser [l asm:mr=|

RAmL

SFTUbAR

FSLTL—FAHR

0 1 2 3 4 5 6 7 8 9 10 (N)
[EE-IN -4

013 00 20000000

Fig. 13 Results of subjective assessment in experiment 2.
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