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Abstract:

The multi-path transmission is an appropriate transmission method for high data rate packets like video streaming.
To provide video streaming with high quality, the video packets are divided into different frames for transmitting
through various paths. Nevertheless, regarding the results of numerous inherent features of vehicular ad-hoc
networks (VANETS), designing an efficient and stable routing protocol is difficult for various applications of
VANETS. In particular, the dynamic nature of topology and intermittent connectivity make maintaining the quality
of service (QoS) task very difficult. To provide QoS to entertainment applications and traffic safety in VANET,
we offer a routing protocol based on the adaptive intersection with QoS support regarding delay, packet delivery
ratio (PDR), and connectivity probability. To establish the best QoS routes, we considered the equivalent routing
problem as the optimization problem and then proposed an algorithm based on ant colony optimization (ACO) for
solving it. Furthermore, a fuzzy logic-based algorithm was employed to select the best next-hop vehicle by
incorporating multiple metrics associated with the vehicle’s position, link quality, and vehicle mobility. According
to the simulation results, the proposed approach achieves the average PDR of more than 84.2%, the end-to-end
delay of less than 3.58 s, the overhead of less than 15.65%, and the peak signal to noise ratio (PSNR) of more than
20.82 dB. It is understandable from the result analysis that the performance of the proposed approach is excellent.
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Figure (5): Fuzzy membership functions for input variables (a: DF, b: MF, and c: LQEF)

Table (1): The fuzzy if-then rules
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Figure (6): Output membership function
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Figure (7): A two-lane road segment scenario
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Table (2): Parameters used in the simulation
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Figure (8): A comparison of the suggested algorithm with reference [5] for different numbers of vehicles: (a), (b), (), (d) and (h) represent
the result of end-to-end PDR, end-to-end delay, overhead, PSNR, and receiving data rate, respectively
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9. Group of pictures (GOP)

10. Simulated annealing (SA)

11. Genetic algorithm (GA)

12. Tabu search (TS)

13. Ant colony optimization (ACO)

14. Quality of Service (QoS)

15. Topology based routing

16. Position based routing

17. Efficient GSR

18. Transmission control protocol (TCP)

19. User datagram protocol (UDP)

20. Portable fuzzy constraint Q-learning protocol based on AODV
21. Reinforcement learning

22. Fuzzy Logic based Directional Geographic Routing
23. Intra-frame

24. Inter-frame

25. Source vehicle’s terminal intersection (TIS)

26. Destination vehicle’s terminal intersection (TID)
27. Global positioning system (GPS)

28. Navigation system

29. Road segment

30. Forward ants

31. Pheromone

32. Backward ants

33. Hello messages

34. Broadcast

35. Distance factor (DF)

36. Mobility Factor (MF)

37. Link quality estimation factor (LQEF)
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39. Center of gravity

40. Intelligent driver model with intersection management
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