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Abstract The potential of Animal-Robot Interaction (ARI) in
welfare applications depends on how much an animal perceives a
robotic agent as socially relevant, non-threatening and potentially
attractive (acceptance). Here, we present an animal-centered
soft robotic affective interface for newly hatched chicks (Gallus
gallus). The soft interface provides safe and controllable cues, in-
cluding warmth, breathing-like rhythmic deformation, and face-
like visual stimuli. We evaluated chick acceptance of the interface
and chick-robot interactions by measuring spontaneous approach
and touch responses during video tracking. Overall, chicks
approached and spent increasing time on or near the interface,
demonstrating acceptance of the device. Across different layouts,
chicks showed strong preference for warm thermal stimulation,
which increased over time. Face-like visual cues elicited a swift
and stable preference, speeding up the initial approach to the
tactile interface. Although the breathing cue did not elicit any Fig. 1. Examples of chick soft robot affective interface interactions in two
preference’ neither did it trigger avoidance, paving the way for experimen_ts. a. Experiment 2 (horizpntal, with faceplatge and heatin@] see '2a):
further exploration. These ndings translate affective interface chick looking towar'd the faceplate _V|sual cue. b Exper_lment 3 (vertlcal,_wnh
concepts to ARI, demonstrating that appropriate soft, thermal faceplate and heating, sEp 2b): chick maintaining continuous contact with the
and visual stimuli can sustain early chick-robot interactions. This "eated interface.
work establishes a reliable evaluation protocol and a safe baseline
for designing multimodal robotic devices for animal welfare and

neuroscienti ¢ research. a goal [8]. If an animal does not perceive a robotic device as

safe and meaningful, observed behaviors may re ect stress or
mere curiosity [[9]. Animal acceptance is therefore a crucial
metric to assess whether a robotic device is not only safe but
also contextually appropriate.

I. INTRODUCTION In HRI, affective touch has been widely studieéd|[10] [14].

NIMAL-ROBOT Interaction (ARI), as an extension 0fOne emerging trend is delivering affective touch through soft

Human-Robot Interaction (HRI), has growing potent|arlObOtIC interfaces [1.2]’ 151, [16]. Thelr ”?he“?”t compliance
. . : . enables the safe delivery of comforting stimuli, such as gentle
for animal welfare. For instance, robotic devices can pro- ; : P,
; . . . ontact, warmth, and rhythmic deformation [12], |[15][17].
vide environmental enrichment through diverse and scalable . g
. A . . -Heére we use the approach on newly-hatched domestic chicks
interactions [[1], [[2]. Robots can also serve as interacti - . . . .
i : ; llus gallus), a species with a wide socioeconomic impact,
partners, helping to understand perception, leaming and S9%olved in an expansion of robotic applications in farmin
responses in animal$§|[3][8]. However, the bene ts of ARI P PP 9

depend on the ability to create devices that are ’accepté%S]'

. . . .~ The few ARI studies conducted with chicks (e.q/, [4] [7])
by animals. Acceptance is the degree to which an animal . i !

; . . nave made clear the advantages of this model. First, chicks are
perceives a robotic agent as a socially relevant, non-threatenin

and potentially attractive component of its environment. Th[JrgCOCIaI and attracted to moving objects from the  rst hours

differs from task completion. such as moving a_ock towar(? er hatching [[19], enabling early interactions, controlled
P ’ 9 ests for spontaneous attraction and easy handling [20], [21].

This work involved animals in its research. Approval of experimentahjloreoverg newly hat(_:hed chicks exhlblt lial |mpr|nt|ng,. a
procedures was granted by the Queen Mary University of London ethif@ast learning mechanism based on simple exposure, which in

committee (AWERB) and Home Of ce (PP5180959). a few minutes produces a strong social attraction toward the
During the preparation of this work, the authors used ChatGPT 5.4 tg . b h hick . i hatchi
improve the readability of the paper. Fst conspicuous objects that chicks experience after hatching

This work of J. Chen was supported by the China Scholarship Counfi], [22] [24]. Importantly for robotics, chicks can quickly

(CSC, No. 202408530124). The work of E. Versace was supported in parti'?ﬁprint on arti cial objects, including those that are non-
the Leverhulme Trust research grant RPG-2020-287 and in part by the Roxal listic 1251 1261, th imolifvina hard d |
Society Leverhulme Trust fellowship SRFNR1n21000155. aturalistic[25],[26], thus simplifying hardware development.

J. Chen and K. Althoefer are with the Centre for Advanced Robotics @he initial spontaneous attraction to moving objets [19]] [21]
Queen Mary, School of Engineering and Materials Science, Queen Magnd subsequent imprinting generate characteristic af liative
University of London, United Kingdom. (e-mail: jue.chen@gmul.ac.uk). havi h b ied by the ti h

A. Mielke and E. Versace are with the School of Biological and BehaviourQe_ aviors t a_t C_an_ e quant_' € y the t'_me spent near the
Sciences, Queen Mary University of London, United Kingdom. stimulus or within its immediate surrounding aréa [4],1[25],

Index Terms Animal-Robot Interaction, affective touch, soft
robotic interface, robot application for animals, animal welfare


https://orcid.org/0009-0001-9138-6927
https://orcid.org/0000-0002-8847-6665
https://orcid.org/0000-0002-1141-9996
https://arxiv.org/abs/2604.08443v1






















	Introduction
	

