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Introduction

Problems with video chat

« Communication through video conferencing is less efficient and more
exhausting than face to face (Bailson 2021; Morris, 2020)

* Video conferencing lacks directionality
* Laptop cameras and screens are in different locations (Figure 1)

« Misalignment between a person’s vantage point and the picture’s center of
projection can cause depth distortions (Farber & Rosinski, 1978)

 Mona List effect: If and only if a person is looking into the camera, the other will
always feel looked at (Hecht et al., 2014; Maruyama et al., 1985)

* |n visual mediums, physical cues crucial to communication efficiency, such as
pointing and eye gaze, rely on directionality

 Motion parallax: important to directionality (Wang, Thaler, Bebko, & Troje,
2020)

Question: Would adding motion parallax to video chat increase
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Apparatus

Sensor: iIPhone “TrueDepth” RGBD camera

* Monitor: ASUS ProArt Display 277, mounted to a height-adjustable
tripod (vertical)

* Implementation: Unity3D, ARKIt

* "MPDepth2” app, simulates motion parallax as if discussing through a
window (Figures 3 & 4)

Participants
« 24 pairs
» After instructions, participants were separated

Procedure
» Participants were one of two roles in each trial:
* Instructor: Has 45 seconds to explain the solution (Figure 6).

« Student: Cannot see the puzzle for first 45 seconds and then
solves the puzzle as quickly as possible (Figure 7 & 8)

« After 45 seconds, participants cannot communicate
* Upon completion, they move to the next trial

Design & Data analysis
» Factors:
* Viewing condition: motion parallax & non-motion parallax
* Roles: Student and Instructor
* Repetitions: 2
* Dependent variable: Completion time
» Total number of trials (conditions x roles x repetitions): 2 x2x2 =28
* 8 unique puzzles made for each trial
* Full analysis of variance (ANOVA) will be used to analyze all factors

Adding Motion Parallax to Video Chat

* Physical camera with ARKIt is used to track head movements

* Virtual camera follows the coordinates of the physical camera (Figure 2)
Testing Communication Efficiency

 Common test: puzzles (Gergle et al., 2004; Hancock & Dunham, 2001)
« Common dependent variables: time, accuracy

Hypothesis: Adding directionality to video calls through motion
parallax will improve communication efficiency
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Preliminary Results
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Note: Data used is from pilot testing of an older version (n=2 pairs)

Discussion & Conclusions

* Pilot data is promising

» Should a significant effect be found after collecting more data, the real-
world applications are quite wide

« Communication efficiency is critical to business, academia, and more

* Improving video communication would overall bolster productivity for
everyone
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