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Abstract Recently, gaze-drawing and gesture of robots are found to be essential elements to realize joint attention
of real world for human-robot interaction. But no one confirms that these non-verbal information interrupt human
actions. In this research, we conduct an experiment that a robot tries to interruput human action and confirm

superiority of an interactive robot acting simultaneously. We develop a human motion prediction system for robots

to perform simultaneous behavior automatically.
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R.Act(I,H, B) (1)
R = Robot
Act(I, H, B) = to communicate I to H using B
I = Intention of Robot
H = Human
B = Behavior
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H.ChangeAction(New) (2)
ChangeAction(X) = Change Action to X

New = New Action

H.ChangeAction(Int(This)) (3)
Int(X) = Interrupt X

This = The action which doing now
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CA — RA (4)
C A = Causative Action

RA = Resulting Action
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R.Act(I,H, B) — H.ChangeAction(Int(This)) (5)
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R.Act(I,H,SB) — H.ChangeAction(Int(This)) (6)

SB = Simultaneous Behavior
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0 1 Robovie-II

Specifications of Robovie-II

Size

H 1140mm x W 520mm X D 500mm

Weight

39kg

Degrees and
Arrangements
of Freedom

Power Wheeled Steering, 1 Caster
Eye 2DOF x 2

Head 3DOF

Arm 4DOF x 2

Speed

1.6m/sec(max)

Sensors

Omni-Directional Camera x 1
Color CCD Camera X 2
Ultrasonic Range Sensor x 24
Bumper Sensor x 10
Touch Sensor x 2
Tactile Sensor
(Pressure Conductive Elastmer) x 16
Microphone x 1
Joint Angle Sensor
(potentiometer) x 11

Encoder x 2

Controller

Intel Pentium III 933 MHz
HDD 20GByte
OS Linux

Communication

Wireless LAN (IEEE801.11b)

Power Supply

DC 24V

Operating Time

4hours
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0 2 Experimental result of Experimental Group

Can’t be Don’t
heard understand | Understand
total
robot’s robot’s robot’s
voice intention intention
Not sto
. P 0 2 1 3
action
Stop action
3 1 1 5
once
Pull back
hand or
move back 0 0 0 0
default
position
Not take
0 0 5 5
to the end
total 3 3 7 13
(measure:person)
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0 3 Experimental result of Control Group
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0 4 Experimental result of contion 1

Experimental | Control
total
Group Group
Take final snack 5 9 14
Not take final snack 5 1 6
total 10 10 20
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0 6 Data flow of the system

0 7 Demonstration of system
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