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Abstract. For making artificial systems collaborate with group-living animals, 
the scientific challenge is to build artificial systems that can perceive, 
communicate to, interact with and adapt to animals. When such capabilities are 
available then it should be possible to built cooperative relationships between 
artificial systems and animals. Machines In this framework, machines do not 
replace the living agents but collaborate and bring new capabilities into the 
resulting mixed group. On the one hand, such artificial systems offer new types 
of sensors, actuators and communication opportunities for living systems; on 
the other hand the animals bring their cognitive and biological capabilities into 
the artificial systems. Novel bio-hybrid modeling frameworks should be 
developed to streamline the implementation issues and allow for major time 
saving in the design and building processes of artificial agents. We expect 
strong impacts on the design of new intelligent systems by merging the best of 
the living systems with the best of ICT systems. 
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1 Introduction 

The scientific field of animal-machine interaction at the collective level has been 
barely explored. We envision the design of intelligent artificial systems capable of 
closing the loop of interaction between animals and robots. Our envisioned 
methodology allows numerous social interactions among individuals of a mixed 
society composed of animals and robots, finally showing novel system properties [4]. 
Robots that interact with animals and can participate in their social activity can form a 
mixed robot-animal society, which is coherent at the collective level. Mixed societies 
are dynamical systems where animals and artificial agents interact and cooperate to 
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3 Expected Impact of Bio-hybrid Social Systems 

One potential field of application is management of domestic animal stocks that all 
are social animals. This may lead to various agricultural applications such as low-
stress management of livestock. Optimal management of such systems could be 
achieved by integrating artificial adaptive system elements into animal groups to 
coordinate their activities among each other and with animals. Thus, behavioral 
modulation of animals will be done in a more natural way without suppressing their 
instincts, living conditions or neglecting established hierarchies. 

Another field of application is research in animal behavior [2,4]. By introducing 
artificial agents into animal societies one can test individual and group reactions to 
various stimuli; by combining robots with quantitative ethograms one can achieve an 
unparalleled automation of animal behavior experimentation. Such automated and 
robotized systems may significantly improve the field of biomedical research that is 
using model animals. 

Social bio-hybrid systems could also be used to manage wildlife animal pests or 
resources in particular group living species. We envision artificial intelligent systems 
capable of interacting and modulating the behavior of wild species treated as pests or 
as valuable resources. 
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