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Abstract: Multi-homed wireless video streaming systems concurrently send video frames of one video con-
tent from multiple wireless access networks. The coexistence of Long Term Evolution (LTE) and Wi-Fi
systems is one of the typical multi-homed wireless environments. To utilize such multiple wireless access
links for high-quality streaming, conventional systems encode the video frames using digital video encoder
such as scalable video coding and multiple description coding (MDC). However, even when a receiver can
receive video frames from both LTE and Wi-Fi channels, the received video quality is often susceptible due
to Wi-Fi channel instability. To improve quality of multi-homed wireless video streaming, we propose a
new transmission scheme, which integrates digital video coding, near-analog modulation, and compressive
sensing. The proposed scheme first encodes video frames using the digital video coding and transmits them
through the LTE channel, which can be received by many receivers, thereby provides baseline quality video
to the receivers. In addition, the residuals acquired from the original and the reconstructed video frames are
compressed and modulated by using compressive sensing and near-analog modulation, and then transmitted
from multiple Wi-Fi access points to ensure the received video quality can be proportionally improved ac-
cording to the quality of the Wi-Fi channel. From evaluations, it was found that the received video quality
can be gracefully improved according to the number of receivable Wi-Fi access points and the Wi-Fi channel
quality. For example, we clarified that the proposed scheme improves video quality by 8.9dB compared
to the conventional scheme with MDC when the receiver receives video frames from LTE and three Wi-Fi
channels.
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Table 1 Difference between existing and proposed schemes.
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Fig. 3 Packetization of residual information.
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Fig. 4 Extension for adaptive streaming.
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Fig. 5 Received video quality at the number of Wi-Fi access points (APs) of 2.
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(h) Proposed
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PSNR: 37.5 dB, SSIM: 0.95

8 LTE F ¥ A IVDFT—% L — Fs2Mbps, Wi-Fi 7% 2 )V Okt H 25 5dB TH %
L EDOKETPAIBIT A ballroom (frame #1) DAF v 7 a v b
Fig. 8 Snapshot of ballroom at LTE’s data rate of 2 Mbps and Wi-Fi channel SNR of

5dB.
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(d) HDA-Cast
AP oG

(f) MDC (BPSK 1/4)
Wi-Fi 7272 AKRA V2 BEPLXZE
PSNR: 34.9 dB, SSIM: 0.91

(g) HDA-Cast

Wi-Fi 7272 AKRA Vb 1
PSNR: 34.3 dB, SSIM: 0.89

Wi-Fi 7272 AKRA vk 2 BEDPLXZE
PSNR: 36.2 dB, SSIM: 0.92
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(e) Proposed
Wi-Fi 7272 AKRA Vb 1 B»PSZE
PSNR: 35.1 dB, SSIM: 0.92

AP oG

(h) Proposed
Wi-Fi 7272 ZARA Vb 2 60 0%EF
PSNR: 37.5 dB, SSIM: 0.95

9 LTE F ¥ #ANVDF—% L — )5 2Mbps, Wi-Fi F % £V OIEEBENED 5dB Th 5

LEDKFHIC

BT % ballroom (frame #1) DILKAF v T a v b

Fig. 9 Zoomed snapshot of ballroom at LTE’s data rate of 2 Mbps and Wi-Fi channel

SNR of 5dB.
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Fig. 11 Video quality in each camera.
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Fig. 10 Video quality in different LTE’s data rates.
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