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Abstract 

The design of technological enrichment scenarios in zoo 

enclosures is usually limited by the kind of devices and 

technologies which can be used in order to preserve the 

animals’ welfare. Due to the animals’ strength and 

spontaneity, technological devices could be broken, 

swallowed or cause harm to the animal if manipulated 

improperly. However, there are animals with innate 

dexterity in the manipulation of tools and objects, such 

as orangutans. Instead of providing enrichment to these 

animals using technological objects outside the 

enclosure and under the supervision of zoo keepers, we 

propose to explore the potential of using non-

technological tangible objects for primates as tools to 

interact within an interactive space. These interactive 

spaces could be shared with zoo visitors, grounding on 

the commonalities of humans and primates in terms of 

object manipulation to create both an enriching 

experience for the primate and an educational activity 

for the zoo visitor. 
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Introduction 

The use of tools is one of the most remarkable 

milestones in the history of human kind. Nonhuman 

primates, such as orangutans, have also been observed 

creating tools and using them for hunting [2] or having 

access to food [10], both in natural and restricted 

ecosystems [5]. Moreover, they are capable of using 

objects in their environment as tools for more general 

purposes: from instinctive reactions such as using a stick 

to hit unknown objects to more logical behaviors such as 

measuring a rivers’ depth using a long branch to touch 

the bottom. This shared ability of primates, which has 

evolved differently between humans and non-human 

ones, is one of a kind example to realize how similar we 

are and compare our similar abilities and reactions.  

The manipulation of tools or objects is frequently used 

as a form of enrichment for primates in zoo enclosures, 

usually to stimulate them to get food rewards [11]. Toys 

and everyday objects of different shapes and materials 

are also used to foster physical activity and appeal to 

animals’ innate playful behavior [3,4,8]. In terms of 

enrichment, the use of interactive technologies into the 

zoo has opened a whole new area of possibilities to 

create activities which improve animal welfare while 

raising awareness of zoo visitors. However, current 

enrichment practices based on technology differ 

significantly from the ones in which no technology is 

used. One of the main reasons is the dangers and threats 

to animal welfare that could pose letting spontaneous 

and powerful animals, such as orangutans, manipulate 

fragile technological devices. Therefore, one of the most 

viable options seemed to be the use of touchscreen 

computers, as similarities between humans and primates 

led to the belief that their use would be easy for them 

[1,9]. However, in this kind of activities the interaction 

is not as natural for the animal as it is for a human: the 

device has to be held by a zoo keeper near to the 

primate’s cage, and the primate has to interact with the 

device through the bars of the enclosure. Moreover, the 

primate has to understand the metaphors of the 

graphical interfaces on the touchscreen in order to fully 

comprehend how the system works, or either just 

interact with it and observe the reactions of the system 

[7]. Additionally, the joy ends whenever the zoo keeper 

leaves: primates cannot use these enriching elements 

when there is no human present. Furthermore, zoo 

visitors are not able to participate in these activities, 

which usually take place out of the visitors’ side of the 

zoo. This prevents visitors from observing with their own 

eyes how similar we are to our primate companions and 

have a closer experience with endangered species, which 

could be an insightful educational activity. 

In this paper we propose a new approach to provide 

technological enrichment for primates based on their 

innate abilities for manipulating tools and objects. We 

also address how collaborative activities based on the 

manipulation of objects could facilitate the interaction 

between humans and orangutans, raising awareness of 

wildlife preservation in zoo visitors. 

Proposal and research agenda 

A promising form of enrichment for primates which 

exploits their natural ability of using tools/objects could 

be the development of digital interactive experiences 

mediated by the use of non-technological tangible 

objects which primates can actually hold and manipulate 

[7]. In this kind of systems, primates could use regular 

objects that they know and are used to interact with. The 

interactive experience could be provided by analyzing 

and tracking the gestures and interactions of the primate 

with the object/s and providing digital responses, such 

as projections on the ground/wall, as reactions to these 



 

manipulations. In this way, natural behaviors and 

interactions of the orangutans would not be restricted or 

limited. These natural interactions with the devices could 

inform the design of the interactive experience, adapting 

the reaction of the system to better suit the abilities and 

gestures of the animal with the object, and not the other 

way around. Moreover, technological elements not only 

could offer enrichment for primates, but also for 

primates and humans. The use of objects/tools, which is 

a common ability between both species, could facilitate 

interspecies communication when using similar objects 

in a shared technological space [6], while raising 

awareness of humans on the commonalities with our 

primate ancestors.  

The first step towards the creation of these systems would 

be evaluating different tangible elements regarding the 

natural interaction and interest of the orangutans towards 

them, selecting the most appropriate ones. Then, the 

interaction of the selected elements could be enhanced 

with digital responses. Through tracking systems, we 

could learn which kind of interactions, gestures and 

responses the orangutans perform in each game, their 

reactions and observed behavioral changes. This will 

inform the redesign of the activity in terms of these 

natural gestures, in order to make the interaction as 

natural as possible and adapted to what the orangutan 

expects from it. Similar interactive spaces could be 

deployed on the visitors’ side, in which visitors have to 

manipulate similar objects, triggering also digital 

responses. In this case, the digital responses could have 

an educational purpose, such as projecting a video of the 

orangutan using the same object in its environment. The 

visitor could observe the orangutans’ intelligence and 

physical abilities and also reflect upon those behaviors 

by comparing orangutans with human beings. The 

manipulation of tangible objects by a human visitor could 

also trigger digital responses on the orangutans’ side to 

capture their attention. In this way, a shared space could 

be created based on non-verbal communication and/or 

mimicking based on the manipulation of the same 

objects and the digital interactions of both human and 

orangutan. Collaborative tasks could then be created, in 

which the orangutan and the human have to cooperate 

and use tools/objects to achieve the goals of the activity, 

fostering communication between species mediated by 

the objects they are manipulating. 

Benefits 

The benefits of this kind of activities are manifold. On the 

orangutan side, new ways of mental and physical 

stimulation will be offered by means of enriching 

interactive spaces. By introducing non-technological 

objects which enact technological reactions on the 

system, a new road opens towards providing enrichment 

which does not require human activation. The innate 

curiosity towards the system could also be evaluated and 

used to inform further designs of zoo enrichment. On the 

human side, it would be an educational activity for zoo 

visitors’, both adults and children, who will realize the 

importance of the use of tools in the evolution of 

primates, with obvious evidences on how close our 

species are in terms of abilities and intelligence. Visitors 

experience will be enriched as they could engage into a 

more direct interactive experience with the orangutans. 

This could create affective bonds towards the species 

and facilitate further implication of visitors into 

conservation activities. 

Conclusions 

This paper proposes the development of digital 

interactive activities for primates based on the use of 

non-technological tangible elements. The manipulation 

Examples of tangible-

mediated activities 

Tangible tools: plastic balls, 

plush toys, sticks, treat 

tubes, books, wooden bricks 

Individual activities: 

 Painting-like application 

using a tangible element 

and projections on the 

ground/wall 

 Whack-a-mole game using 

a tangible object and 

projections on the ground 

 Produce sound as a 

response to the gestures 

performed with a tangible 

object, different gestures 

could play different sounds 

Collaborative activities 

between animal/human:  

 Pong: tangible objects 

which both human and 

orangutan use to move a 

digital ball projection on the 

floor 

 Puzzle: human and 

orangutan use blocks to 

complete a puzzle 

projection on the floor 

 Music creation: object 

manipulations by both the 

orangutan and the human 

would produce sounds 



 

of these objects would trigger digital responses of the 

system, such as digital projections. With these scenarios, 

we aim at improving the wellbeing of captive animals by 

providing enrichment activities which happen inside the 

animals’ enclosure and with objects they can actually 

manipulate and examine. The responses of the system 

will be based on the natural manipulations of the objects 

after careful exploration of the most suitable elements 

and interactions for primates. Collaborative interactive 

spaces between primates and zoo visitors could also be 

developed, in which tangible objects are used to mediate 

the interaction. Zoo visitors’ experience would in this 

case be enhanced as they could interact with the 

primates during these activities, potentially increasing 

their comprehension of the species and the importance 

of nature conservation. 
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