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Analysis of the Impact of Client Computing Capability
on ABR Algorithm Behaviors in Volumetric Video Streaming
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ABSTRACT

With the recent advancements in immersive media technology, efficient transmission technology that can
smoothly provide large amounts of volumetric data is becoming increasingly important. Conventional video
streaming systems have employed bandwidth- or buffer-based adaptive bitrate algorithms to cope with network
fluctuations. However, in volumetric video streaming, which involves compute-intensive tasks such as decoding
and rendering, streaming quality may degrade due to limited computing capability, even with sufficient network
bandwidth. This study analyzes the impact of client computing capability on the Adaptation behavior of ABR
algorithms and streaming quality in a volumetric video streaming system. We implemented a DASH-based
volumetric video streaming system to evaluate ABR algorithms across diverse device and network conditions. We
highlight the necessity for adaptive streaming strategies that consider client performance and volumetric video

characteristics along with network metrics.
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Table 1. Point cloud information with different quality
(Before Compression)

Quality Avg. # Avg. Size Mbps
Level | of Points (MB) @30Hz
0 33,360 0.68 170.36
1 133,443 2.71 681.32
2 233,525 474 1192.28
3 333,608 7.09 1783.29
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Table 2. Point cloud information with different quality
(After Compression)

Quality Avg. # Avg. Size Mbps
Level | of Points (MB) @30Hz
0 33,360 0.20 50.30
1 133,443 0.72 179.98
2 233,525 1.20 301.19
3 333,608 1.66 418.49
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Table 4. Streaming quality by device capability under stable network conditions

ABR Device Bitrate (Mbps) FPS Total Playback Time (s)
Throughput High-end 41454 2713 66.38
—based Low-end 414.54 16.40 109.82
High-end 368.24 27.74 64.92
Buffer-based
Low-end 366.28 17.38 103.62
. High-end 368.24 27.88 64.60
Hybrid
Low-end 366.28 17.64 102.11
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Table 5. Streaming quality by device capability under dynamic network conditions

ABR Device Bitrate (Mbps) FPS Total Playback Time (s)
Throughput High-end 210.48 28.30 63.64
—based Low-end 191.00 23.73 7591
High-end 253.08 28.37 63.48
Buffer-based Low-end 299.01 20.35 83.49
. High-end 181.33 28.90 62.32
Hybrid
Low-end 167.39 24.63 73.13
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