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Co—speech gestures, spontaneous hand movements accompanying speech, complement and reinforce spoken
messages. Their prominence in human interactions extends to human—-like robots and avatars,
particularly those with arm—1like features. Integrating co—speech gestures in these agents is vital for

enhancing the naturalness and effectiveness of human-robot or human—avatar communication.

This research aims to develop a co—speech gesture generation system for humanoid robots and avatars
based on speech inputs, addressing the following key challenges: generating natural motions,
expressing intrinsic character, ensuring applicability, and being coherent with context. The core of
this thesis is the adoption of deep generative models for gesture generation, chosen for their
advanced capability in capturing complex patterns and generating diverse outcomes compared to
deterministic deep learning methods. Specifically, the thesis approaches the goal by making the
following contributions: To enhance naturalness, where prior models showed limitations due to
deterministic approaches, this thesis introduces a conditional generative adversarial network—based
probabilistic generation method. This model improves gesture naturalness, synchronizes better with
speech, and produces a wider range of plausible gestures. In addressing the intrinsic character, the
thesis tackles the challenge of generating gestures that express specific personality traits, a task
hindered by the lack of personality—labeled training data in existing methods. A novel approach
involving automatic labelling and a Wasserstein generative adversarial network—based model is
proposed, facilitating the generation of gestures that align with speech and convey personality
nuances like extroversion or introversion. Regarding the applicability, especially in generating
gestures within physical constraints like confined spaces, traditional methods often result in
unnatural, truncated movements. This thesis proposes a new diffusion model combined with a sampling

algorithm, aiming to ensure the generation of natural and coherent gestures within such constraints.

In summary, this thesis introduces methods addressing key challenges in co—speech gesture generation
through deep generative models. These approaches significantly enhance gesture naturalness
effectively capture intrinsic character traits, and ensure practical applicability under physical
constraints. The systems developed in this thesis show considerable promise in improving interactions

between humans and robots or avatars
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