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Joint Source/Channel Rate Control based on Adaptive Frame
Skip for Real-Time Video Transmission
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Abstract

In this study, we propose a joint source/channel rate control algorithm for video encoder targeting packet
erasure channel. Based on the buffer constraints of video communication systems, encoding rate constraint is
presented. After defining source distortion models for coded and skipped video frames and a channel distortion
model for packet errors and their propagation, an average distortion model of received video is proposed for
a given encoding window. Finally, we define an optimization problem to minimize the average distortion for
given channel rates and packet loss rates by controlling spatio-temporal parameters of source video and FEC
block sizes. Then, we propose a window-based algorithm to solve the problem in real-time.

Key words : joint source/channel rate control, FEC, video rate control, video transmission system
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Fig. 1. Video transmission system of joint source/channel rate control
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Algorithm : Spatio-Temporal Source/Channel Rate Control
- Step 0: Initialization. Set ;™ =0, ¢"" =0, N™=w, D)'=w,
B(0)=0
« Step 1. Set the ranges of control parameters
— Quantization parameter range: ¢,,., = ¢,,.. —Aq,
Quper =G pren T Ag
— FEC block size range: N, =K, N, =3K
— Number of skipped frames range: ;""" =0, ;"™ =J
- Step 2. Estimate average distortions for possible combinations of
control parameters (triple loops)

Fis
= If D, (.g.m<Dy; and e(j+j.q)< Z s(i)—B°(j-1), then

D™ =D, (jugum), /™ =i, ¢™=q , N™=n
. Step 3:if j™

, skip current frame and goto Step 5, otherwise
encode current frame with ¢™

+ Step 4: Generate an FEC block (¥™.K) and update g,,,.(= ¢"")

« Step 5: Update B°(j)

« Step 6. Update distortion model parameters in (7), (8), (9)
- Step 7: Update packet loss rate( p, ) and available channel rate

(R, ) based on the feedback from the receiver
- Step 8:Go to Step 1

3. M3Y &M A g AA/HY 7 B55}

g Mo 12

Fig. 3. Pseudo—code of the proposed joint
source/channel rate control algorithm.
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Table 1. Simulator Parameters
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Value Units
End—to—end delay( 7) 5, 10, 20 Frame
Intra MB update rate(Z)| 5, 10, 15, 20, 25, 30, 60 Frame

Packet loss rate(p,)

0~60 with step 4
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