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Research on reinforcement learning routing algorithm based on SDN
SUN Zhongxiang, GAO Ren

(School of Electrical and Information Engineering, Hubei University of Automotive Technology, Shiyan 442002, Hubei, China)

Abstract . Traditional routing algorithms use limited information to make routing decisions, which cannot meet the different QoS
needs of users. A reinforcement learning routing algorithm based on SDN is proposed to address the above issues. Using the
commonly used Q-Learning algorithm for reinforcement learning, the Q-—table is firstly initialized, and the initialization content is
related to the link weight of the destination host, effectively reducing end—to—end latency. Then, the reward function is improved by
assigning weights and values, which can better meet different QoS needs. Finally, an SDN topology on the Mininet platform is built
and experimental analysis is conducted using Ryu controllers. Compared to mainstream algorithms such as shortest path, ECMP and
NSGA2, the proposed algorithm has higher QoS performance in latency jitter, average latency, and packet loss rate, and can better
adapt to differentiated networks.
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Fig. 1 Diagram of SDN framework
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Fig. 2 Flow chart of the process
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Fig. 3 Flowchart of Q-Learning algorithm
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Fig. 4 Diagram of experimental topology
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Fig. 5 Comparison of delay jitter with different bandwidths
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Fig. 7 Graph of packet loss rates for different bandwidths
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