
Results (Cont.)

● In our preliminary analysis, the avatar attributes that were affected the most by the 
conditions were clothes style, hair color, and whether or not the avatar had glasses on.

● Other avatar attributes that were included in the effect size was clothes & skin color
● Proposed future work includes:

○ Investigate interactions between participant appearances and avatars
○ Investigate different virtual environments 
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Results
Previous research has established that virtual representations of users in shared or 
connected environments using virtual or augmented reality (VR/AR) technologies 
reflect the representational needs of the users [1,2,3]. In this work, we investigated 
how users customize their avatars based on visibility restrictions that come along in 
such environments when using an optical see through AR display. We designed a user 
study (N=20) to evaluate factors including personality, social presence, and visibility 
in order to determine preferences and changes in avatar attributes such as skin color, 
clothing, makeup, and hairstyles. We were interested in seeing if display limitations 
such as transparency, and brightness uniformity affect users’ choices. To measure 
this, we analyzed users’ selection of visual attributes while creating their avatars, and 
their subjective responses using the Microsoft HoloLens 2 AR display.

Abstract

Study Design
We used a full-factorial within-subjects design in this experiment. We had two 
factors with two levels each:

• Environment lighting (2 levels):
regular office lighting (200 lux); dim outdoor lighting (2000 lux)

• Avatar task context (2 levels):
formal avatar appearance; casual avatar appearance

20 participants took part in this study: 7 female and 13 male, ages 18 to 55 
(mean=23). Each participant completed all four conditions in random order.

Methods

Figure 1. Picture of Experiment Setup[4].

Simulation Development:
● Participants had their picture taken 

to auto-generate an initial 3D 
avatar representation.

● Participants were presented with a 
3D view of their avatar on a 
Microsoft HoloLens 2 head-
mounted display, while also seeing 
themselves in a mirror.
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We performed an initial statistical analysis of the results. We analyzed our results with a 
repeated measures ANOVA at the 5% significance level. We confirmed the assumptions 
of the parametric tests.

❖ The effect of ‘task’ on ‘clothes style’ is significant as shown below with p<0.001

❖We found a large effect size for the effect of ‘lighting’ on ‘hair color’.
❖ If we ran more participants we would be able to have a significant effect for the 

combination of these two variables.

Figure 9: Descriptive Plot 
on the effect of ‘task’ on ‘glasses’

● Participants were instructed to customize their avatar according to 
what "situation" their avatars were being put in.

● Participants repeated this process four times; the conditions varied 
between office lighting and outdoor lighting, and between a formal or 
casual task context.

● Each participant experienced each condition once, immediately after 
which they were asked to complete subjective questionnaires to 
provide feedback on that condition.

Figure 7: Descriptive Plot on the
effect of ‘task’ on ‘clothes style’

Figure 1: Experiment Setup

Figure 2: Avatar Customization Figure 3: Full Body VIew of Character Customization

❖ The effect of ‘task’ on ‘glasses’ is significant as shown below

Figure 4: Microsoft HoloLens 2 AR Display

Figure 5: RM-ANOVA Table on the effect of ‘lighting’ on ‘hair color’

Figure 6: RM-ANOVA Table on the effect of ‘task’ on ‘clothes style’

Figure 8: RM-ANOVA Table on the effect of ‘task’ on ‘glasses’

Figure 10: Post Hoc Tests on the effect of the Conditions on ‘Clothes style’


