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This is a thesis on creating interactive robots with individuality. Individuality is a fundamental
property of personality. A robot with individuality can be distinguished from other robots of the same
kind by their personality traits. There are several challenges to address to create robots with
individuality. Creating robots with individuality entails turning physically identical robots into
unique individuals. In order to leverage the benefits of robots’ personalities, they will be created to
meet some requirements: being likeable, pleasant, human—like and with traits conducive to their jobs.
Robots created to meet these requirements will have similar personalities. Robots’ images and behaviour
might not match those of humans; human personality traits might not apply. These challenges boil down
to three problems to investigate. First, the problem about the possibility of individuality, formulated
as a CAN question: can physically Iidentical robots be created with individuality, which consists of
personality traits that distinguish them from one another, under the constraints that the traits are
similar? Second, the problem about the composition of individuality, formulated as a WHAT question: what
personality traits compose the individuality of a type of robot? Third, the problem about the
implementation of individuality, formulated as a HOW question: how to implement individuality? This
dissertation presents the three studies conducted to answer these three questions.

In the first study, I verified the possibility by measuring the similarity and differences between
two similar robot personalities, modelled after two humans using an eye movement model, installed on
the same android, and evaluated by human subjects using human personality dimensions. It was understood
that when an android gazes or averts their eyes following the patterns of two humans with similar
personalities, the android could appear as two similar but distinguishable robots. However, the android
is not representative of robots. Human personality dimensions that apply to androids might not apply to
other types of robots. In the second study, I contributed a method for selecting personality dimensions
applicable to a type of robot to structure their individuality with traits corresponding to the selected
dimensions. It functions by testing the reports of a group of users on how well a type of robot can
approximate human personalities by imitating multimodal behaviour of multiple humans. The experiment on
the method showed that it could find answers to the second research question. In the third study, I
proposed a generative model of personalities to implement individuality as a solution to the third
research question. The model functions by combining actions, as associated with several personality
traits, according to the ordering and strength of the traits, as associated with the robots’ goals. The
experiment on a prototype model installed on a humanoid robot showed that it was possible to make the
robot appear as multiple distinguishable individuals by implementing multiple sets of model parameters

The first study verified the possibility of creating similar androids with individuality; the second
study contributed a method to generalise the possibility to other types of robots; and the third study
contributed a generative personality model to realise the possibility. According to my findings, robots
with individuality can be created by considering a robot’ s behaviour as actions associated with several
personality traits, corresponding to several applicable personality dimensions, and then combining those
actions according to the ordering and strength of the traits, which shall be shaped for the sake of the

robot’ s goals.
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