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Abstract
Animals, and specifically dogs, are present throughout our social spaces which nowadays are increasingly populated with
technology. Past research has mostly investigated interactions
between humans and robots, failing to address possible effects
of this technology, on animals, such as canines, in homes and
in particular the possible utility of using robots for animal care.
However, for dog–robot interactions to be successful and effective, dogs must accept robots and display positive behaviors
towards them. Thus, research must determine possible robot
characteristics such as particular movements or vocalizations
that might be able to facilitate the dog’s trust in and acceptance
of the robot. The goal of the present exploratory study was
to investigate the reaction of dogs to a small humanoid robot
under different conditions of vocalization and movement. Our
main finding from these dog–robot interaction experiments is
that dogs unacquainted with the robot prefer robot vocalizations
to robot movement.
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1. Introduction
Dogs live in homes, work with our police and military, and
are present on commercial farms. Already these three specific
groups of dogs have begun to see robotics incorporated into
their traditional living spaces. In regard to the first group, the
technical world has seen much excitement and innovation in the
field of social robotics as our society prepares itself to accommodate the needs and social requirements of an aging population [1]. As a result, robotic research has started to investigate
the use of social robots in the home for companionship and help
with daily tasks. Dogs in these homes, therefore, have begun to
see robots as part of daily life. Additionally, with more adults
working longer into life [2], many dogs find themselves alone
for significant periods of time. Canine robotic toys, focused
particularly on the social needs of dogs, have been introduced
to help alleviate the loneliness and agitation expressed by these
home-bound dogs [3, 4]. In regard to the second group of dogs,
military and police work has begun to rely on robots for tasks
previously accomplished by dogs [5]. However, until robotics
can utilize the full agility of a dog, both canine and robot will
have to work together to accomplish tasks [6]. Finally, as large
farms increasingly turn to technology and robotics, farm animals have been increasingly required to interact with this new
technology [7]. Thus, by designing robots specifically to interact with these farm dogs, we can create more synergistic partnerships between canine and machine. While these examples of
potential animal–robot interaction differ greatly, they share the
same root requirements. In each of these situations the dog must
accept the robot in order for the interaction to be successful and

effective. Thus, research must determine the robot characteristics necessary for facilitating the dog’s trust and acceptance.
The goal of this research is to begin to guide designers to create
robots with features and functionalities most beneficial to establishing and maintaining effective dog–robot interactions, especially as they relate to the human likeness of the robot. For this
study we focused on two aspects of human behavior, vocalization and movement. In the human condition, the anthropomorphic robotic agent will vocalize and move like a human, while
in the nonhuman condition the robot will remain silent and stationary. After the interaction, in both conditions, the robot will
offer the dog a treat. The culmination of the dogs behaviours
throughout the interaction, and its acceptance or rejection of the
treat will be used to determine the eventual success or failure of
the interaction.

2. Previous Work
As the presence of technology grows in our society, fields such
as human–computer interaction (HCI) and human–robot interaction (HRI) have expanded to include animal–robot interaction applications. Past research has suggested that the extension of HCI and HRI into animal–robot interactions could lead
to insights in inter-species relationships in the areas of animal
cognition, conservation, food production, and even expanding
human–computer interaction knowledge [8, 10]. Devices including the FIDO vest [13] and Dog PC [14] represent technology designed specifically for canine users. Additionally, the Canine Assisted Robot Deployment (CARD) robots were designed
specifically to work in conjunction with Urban Search and Rescue (USAR) dogs [15]. In field tests, CARD was identified as a
“viable technique for delivering a response robot through challenging terrain to a casualty of an urban disaster” [15]. However, while the existence of these technologies lends support to
the importance of dog–robot interactions, the device designs fail
to examine the aspects of the interaction that contribute to its
efficacy and success. This question was addressed in research
conducted at Eötvös Loránd University which investigated social dog–robot interactions and examined the effect of social
signals displayed by an unfamiliar robot [9]. This study concluded that “the level of sociality shown by the robot was not
enough to elicit the same set of social behaviours from the dogs
as was possible with humans, although sociality had a positive
effect on dog–robot interactions.” While not as successful as
a human–dog interaction, by utilizing known social cues, the
success of the interaction increased. Therefore, the research
suggests that the dog is able to recognize and respond to human social cues from a nonhuman agent. Our study will take
the next step and determine if the use of a robotic agent that
displays humanlike behaviors, namely vocalizations and movement, will increase the success of the interaction compared to a

