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Ethologically Inspired Human-Robot Communication
Designed with Behavioral Characteristics
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Table 1 Behaviors and the rule bases for each behavior

Behavior label Behavior

explore to owner Exploring to the owner

explore to stranger Exploring to the stranger

explore to place Exploring to the place

play with person Playing with person

Attachment -
behaviors | go to door Standing by at the door
greeting Greeting owner
Standing by at owner’s
go to owner side
passive behavior Standing the base station
Leading getting attention Getting owner’s attention
behaviors | directional signal Showing the direction

toward a target place
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Table 2 Rule bases for the state-transition

[miss]

+ owner is in the room. : Decrease

+ owner is not in the room. : Increase

[anxiety]

+ stranger is in the room in a minutes. : Increase

+ owner / stranger hides the dog’s toy. : Increase

+ stranger is in the room for a while. : Decrease

[explore]

- Before the robot explores unknown areas/objects. : Increase
+ After the robot explores unknown areas/objects. : Decrease

Table 3 Behaviors and rule bases for behavior generation

Behavior label Rule

explore otherwise

explore < a % , miss < %, and
anxiety <y %

owner’s action

Stranger’s action

passive behavior

play with owner
play with stranger

go to door miss > ¢ %

reetin ¢ % < miss < 100% when miss
g g level is decreasing
go to owner anxiety > 7 % and explore >1 %

getting attention / anxiety > u % when
directional signal explore level is decreasing
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Fig. 2 Communication Robot
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Table 4 Implementation of robot behavior

Behavior

Movement of the
mobile platform

Motion of the upper
body

explore
(explore to place /
owner / stranger)

Move to a target

Rotate the head and
gaze at the target

passive behavior

Go to the base
station

Look the front

play with person
(play with owner/
stranger)

Move to a person

Move one arm up and
down

go to owner

Move close to owner
and stay there

Lower the head

go to door
(go to door, stand by
door)

Go to the door and
stand by.

Lower the head and
arms, and look at the
door

greeting
(greet owner)

Follow owner

Move the arms up and
down

getting attention /
directional Signal
(leading behavior)

Move to person, and
then go to a target
together. If owner
does not come along,
the robot returns to

Turn  head towards
owner to get owner’s
attention. Look at a
place to show the
direction to the target.

the person.
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Table 5 Parameter settings of four cases

attachment to | acceptance of | sensitivity to
owner [%] stranger [%] | anxiety [%]

Case A 80 20 50
Case B 50 50 50
Case C 20 20 50

Case D 80 80 50




Table 6 Situation of the experiment

(1) Person 1 is in the room with the robot.
(If a participant sits down, the robot selects “play with owner™.)
(2) Person 2 comes into the room.
(The anxiety level increases provisionally. Therefore the robot
selects “go to owner™.)
(3) The Person 2 leaves the room.
(The miss level increases. At this time, the robot selects “go to
door™.)
(4) The Person 1 comes back into the room again.
(The robot selects “greeting” until the miss level decreases to a
certain value.)
(5) The Person 2 leaves the room.
(It means that stranger hides the dog’s toy. The anxiety level
increases. And then, the robot selects “leading behavior”.)
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Table 7 Result of the experiment

The number of correct answers
(on a scale of zero to ten)

Case A 9
Case B 9
Case C 8

Case D 10
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