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Abstract: With the increase in bandwidth and computing power of wireless devices, video applications over
wireless ad-hoc networks are expected to become widespread in intelligent vehicles, emergency communication,
and battlefield command. However, a crucial problem is how to select the best paths for video streaming of
qualify-on-service (QoS) in multi-hop wireless networks. Most of the existing research done on this topic tend to
ignore the impacts of time- varying channel and wireless interference on the quality of multi-path video streaming.
This paper proposes an optimized multi-path selection algorithm which takes not only network congestion into
account, but also interference. Packet collision and delay in a MAC layer is predicted using the interference model.
Each node is modeled as an M/M/1/K queuing system. Packet delay and loss, due to congestion, are predicted using
the queuing theory. The distortion of path is defined as a function of packet losses and delays along the path. The
paths with the minimum estimated distortion are selected as the optimal routings. Extensive experiments in NS-2
simulation environment have been carried out. The experimental results show that this algorithm achieves a certain
level of satisfaction in the QoS of video streaming.

Key words:  multi-hop wireless network; multi-path routing; QoS of video streaming; rate-distortion; path
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Table 1 OMS path selection algorithm
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Algorithm OMS.

Parameters:
CS_IF_SET: Set of wireless nodes;
PATH_SET: Set of candidate paths;

path_distortion[i]: Distortionof path[i];
multi_path[Kk]: Output results;

1: for k=0 do
2 for path iePATH_SET do
3 CS_IF_SET«-all nodes belong to path i
4 CS_IF_SETwall nodes on multi_path[0,...,k-1]
5: for node jepath i do
6: pc[il< Collision probability by Equ.(9);
7: pilil«— Channel freezing probability by Equ.(8);
8 X[jl« Computing expected proc. time by Equ.(4);
9: D[j]«<- Computing distortion by Equ.(1);
10: end for node j
11: Path_Distortion[i]« Z D[jl:
jepath[i]
123 end for path i;
12: multi_path[k]«-MinDistortion(PATH_SET);
14: PATH_SET <« PATH_SET — multi_path[k]; Omitting nodes in multi_path[k] from PATH-SET
15: end for k
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Fig.4 Comparison of modeling results and simulation results
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Fig.5 Performance comparisions in static topology
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Fig.7 Performances in mobile topology
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