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Abstract: To optimize the transmission performance of virtual data space network, an intelligent
TCP congestion control algorithm based on proximal policy optimization is proposed ( TCP-
PPO2). The TCP congestion control process is abstracted as a Markov decision process, which
can be partially observed. In this process, an agent is constructed to interact with the network
environment. The agent adjusts the size of congestion window by observing the characteristics of
network state. The network environment feeds back a reward value to the agent, and the agent
tries to maximize the expected reward value in an episode. The state space including throughput,
network delay and other network characteristics is designed, so that agents can observe enough
information to make decisions and reduce performance overhead. The weighted reward function is
designed to balance the throughput and delay. The parameters of the agent model are updated by
the proximal policy optimization algorithm, and excessive parameter updates are truncated. The
parameter update is limited to a certain range, which reduces the oscillation problem in the

process of gradient descent, and realizes quick convergence of the training process. The TCP
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congestion control algorithm based on proximal policy optimization is implemented on NS3

simulator, and compared with the mainstream congestion control algorithms such as cubic,

HighSpeed and NewReno. The results show that the throughput performance of TCP-PPO2 can

reach more than 2 — 3 times of the comparison method, while the delay value of 80% of the

sampling points only increases 4% compared with the minimum link delay.
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