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Perspectives on the Use of Robots in
Etho-experimental Approaches to Animal Behavior

Hz4
June-Seek Choi '

Abstract: Utilization of small robots in psychology and biology provides a new breakthrough in
understanding the neurobiological mechanisms of various animal behavior. The expansion of robot use
in animal research is partly due to increased availability of economically plausible mobile robots
and also due to the current shift in animal research toward more ecologically valid experiments.
Ground-breaking experimental findings are expected when the behavioral variables are manipulated in
more natural situations. In addition, the results from laboratory could be generalized more easily with
added ecological validity. The current paper attempts to review a wide range of applications of animal
robots used to study animal behavior and to highlight major advantages and limitations. In particular,
this review focuses more on the psychological impact of animal robots than engineering details about
their structure and operation. Finally, this review will provide some practical considerations when

employing robots in animal experiments.

Keywords: Animal-robot Interaction, Etho-experimental Approach, Social Behavior, Anti-predatory Behavior,
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[Table 1] Types and characteristics of robots used in animal-robot interaction studies

B el o A

T f T: imal
No. Ipes o Major functional characteristics arget amr.na and Main results References
robot behavior
Carefully crafted to look very much like a real rat.
1 | Ratrobot |Expresses realistic body movements due to |Rat social behavior |Social interaction shown in real rats. [17]
multi-axis joints.
Rat i k by th t
5 | Ratrobot |Same as above. a esc:clpe . Contlnqous ?lttac by the robot produced (18]
/defensive behavior |depression-like symptoms.
. . . . . |Zebrafish social Swimming robot produced Herding
Fish B kept th . 1
3 ish robot |Bigger in body size but kept the aspect ratio behavior behavior. [19]
. Similar to the predator fish (Oscar fish) in  |Zebrafish escape/ |Fear responses including avoidance were
4 | Fishrobot | . . . . . [20]
size, shape, and swimming motion. defensive behavior |measured.
. Similar shape and size to the actual squirrel. Rattlesnakes adjusted their predation
Squirrel .. . . Rattlesnake . .
5 Mimics squirrel behavior and releases . . |behavior depending on whether the robot [21]
robot . . predation behavior . .
infrared signal. releases infrared signal or not.
h lik li ller (~4 .
Alligator Shaped like an alligator but smaller (~40 cm) Rat defensive Fear responses including freezing,
6 Moves back and forth fast on wheels. . . . , [13]
robot .. . behavior avoidance and foraging suppression.
Threatening jaw action.
. A spider-shaped toy. Can adjust the Mouse group Group dynamics in escape behavior
7 | Spider robot . . . . . [22]
movement direction with a remote controller. |defensive behavior |modulated by other mice.
Humanoid A small human-shaped robot (45 em). Neck, Chimpanzee Chimpanzees showed play invitations in
8 arms, and legs can be controlled to produce . . . [23]
robot . pro-social behavior |response to the robot’s action.
programmed action.
Shaped like a real frog with a vocal-sac of Froe matin Timing between frog's vocal-sac pulsation
9 | Frogrobot |which size can be precisely controlled. Audio behivior g and the advertisement call was critical for [24]
to reply frog vocalization. male frog’s approach behavior.
10 Cockroach |A micro mobile platform carrying Cockroach Group behavior of cockroaches was [12]
robot  |pheromone-like chemicals. pro-social behavior |controlled by the robots.
Il |Mobile platft heels all -social
11 S.ma obile platform on e?e s arows L. Rat pr.o socta Rats followed the robot. [25]
mobile robot |controllable movement in all four-directions. |behavior
1 R -social hy i i ith
12 S.ma Same as above. at prlo socia Rats showed reciprocal cooperation wi [26]
mobile robot behavior the robot.
1 il pro-social il chi ispl hm havi
13 Sma Same as above plus temperature control. Quail pro-socia Quail chicks displayed attachment behavior 27]

mobile robot

behavior

to the robot.
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[Fig. 1] Harlow’s robots used in animal experiments; (a) A
mother monkey robot used for Harlow(1960)’s attachment
study, (b) A predator robot. (Image reference: Martin Rogers/
Getty Images)
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