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The objectives of this research are to investigate the communication personality of Thai
sign language among the hearing-impaired, explore visual communication technologies for the
hearing-impaired, and design a virtual character personality representing the hearing-impaired and
utilizing Virtual Character in virtual reality-based visual communication technology for the hearing-
impaired. The study employs a Mixed Methods approach, integrating quantitative and qualitative
research methodologies. The research process began with an examination of sign language and the
testing of Motion Capture (Mocap) technology to identify the most accurate device. Questionnaires
and interviews are administered to ascertain the preferences of the hearing-impaired sample group
regarding the external appearance of the Virtual Character and the internal psychological traits of the
hearing-impaired. The Virtual Character is synthesized and designed, and sign language animations
are created by recording from hearing-impaired individuals. Subsequently, the animations are
refined and published on a Thai sign language translation application. The findings demonstrated
that in addition to the primary components of sign language. The researchers developed a Virtual
Character with a Hyper-Realistic level of realism utilizing Optitrack Mocap, Manus gloves, and Unreal
Livelink Face Mocap to capture accurate and comprehensive sign language animations. The results
of the psychological questionnaire indicated that the hearing-impaired possess distinct personality
traits, including suspiciousness, judging based on visual cues, a preference for being with the deaf
community, and a tendency to segregate themselves from the general population. As a result, the
Virtual Character is designed as an attractive and cheerful female character that is "easy on the eyes"
to effectively engage the target audience. The overall satisfaction evaluation yielded highly
satisfactory results (average 4.59), with exceptional scores for the accuracy and clarity of sign

language (4.83), naturalness (4.8), and character impressiveness (4.8).
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$1914 2 Features of educational agents.

Educational Agent Features Educational Agent Sub Features

1. Physical (Personal) Appearance Gender
Weight
Hair color
Hair length
Head size
Arm, hand, and finger sizes
Facial structure
Eye shape
Eye color
Tooth
Eyebrows

Nose

2.Moving Parts Foot, knee, waist, back, shoulder, neck, head, arm, hand, finger, face

3.Communication Facial (emotion) expressions, verbal communication

4.Iconicity Realistic, iconic, abstract

5.Graphical Style Line style, line direction, line shape Shape, texture, lighting, surface, shading

6. 2D and 3D 2D character, 3D character

7.Clothing and Accessories Clothing type, clothing color, accessories
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$1914 5 Frequencies of avatars' head and eye sizes

Parts Eye Head

Iconicity Realistic Iconic Realistic Iconic

Big (n) M 35 1 31
Big(%) 2,6 854 2,6 75,6
Normal (n) 37 6 36 10
Normal (%) 97,4 14,6 94,7 24,4
Small (n) 0 0 1 0
Small (%) 0 0 2,6 0
Total 38 41 38 41
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Parts Finger Palm Arm

Iconicity Realistic Iconic Realistic Iconic Realistic Iconic

Big(n) 1 15 1 9 1 6
Big (%) 2,6 36,6 2,6 22 2,6 14,6
Normal (n) 37 20 36 27 37 32
Normal (%) 97,4 48,8 94,7 65,9 97.4 78
Small (n) 0 6 1 5 0 3
Small (%) 0 14,6 2,6 12,2 0 73
Total 38 41 38 41 38 41
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7.2.1 Judging a Book by Its Cover : Assessing the Comprehensibility and

Perceived Appearance of Sign Language Avatars
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1.3 Motion Capture face ( MoCap Tunad)
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