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ABSTRACT

This paper proposes reinforcement learning to solve the node-disjoint path problem which establishes multipath for
reliable data transmission in wireless ad-hoc networks. The node-disjoint path problem is a problem of determining a
plurality of paths so that the intermediate nodes do not overlap between the source and the destination. In this paper, we
propose an optimization method considering transmission distance in a large-scale wireless ad-hoc network using
Q-learning in reinforcement learning, one of machine learning. Especially, in order to solve the node-disjoint path problem
in a large-scale wireless ad-hoc network, a large amount of computation is required, but the proposed reinforcement
learning efficiently obtains appropriate results by learning the path. The performance of the proposed reinforcement
learning is evaluated from the viewpoint of transmission distance to establish two node-disjoint paths. From the evaluation
results, it showed better performance in the transmission distance compared with the conventional simulated annealing.
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Table. 1 Comparison of total transmission distance of proposed RL and simulated annealing

Proposed RL Simulated annealing
&-greedy decaying &-greedy add random noise
I pathl path2
pathl path2 pathl path2 pathl path2

200 1433 1456 1433 1496 1433 1512 1443 1506
300 1429 1438 1429 1461 1429 1442 1439 1452
400 1423 1467 1423 1474 1423 1508 1443 1501
500 1416 1420 1416 1457 1416 1426 1453 1456
600 1419 1444 1419 1488 1419 1512 1434 1494
700 1418 1428 1418 1454 1418 1429 1421 1460
800 1420 1439 1420 1439 1420 1455 1440 1459
900 1424 1428 1428 1479 1428 1441 1438 1471
1000 1417 1419 1419 1424 1419 1447 1429 1454
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