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Ant colony optimization routing and wavelength technology for

software-defined satellite optical networks

Shi Xiaodong, Li Yongjun, Zhao Shanghong, Wang Weilong
(Information and Navigation College, Air Force Engineering University, Xi'an 710077, China)

Abstract: Aiming at the problem of dynamic time-varying network topology and diversified service types in
satellite optical network, the routing technology was studied to guarantee quality of service (QoS) under the
framework of software-defined network (SDN), and a multi-service based ant colony optimization wavelength
routing algorithm for satellite optical network was proposed. The heuristic function of ant colony algorithm was
improved. The wavelength idle rate, time delay, time delay jitter and packet loss rate were taken as the important
basis of ant routing, and the optimal path satisfying various QoS was selected for business. The group wavelength
assignment strategy (GWAS) was used to distinguish services of different levels. Different sets of wavelengths
were assigned to different services. The simulation results show that compared with CL-ACRWA algorithm and
Dijkstra algorithm, the average delay, average delay jitter and average packet loss rate of satellite optical network
are reduced. The wavelength utilization is improved. The network congestion probability of high-priority services
is reduced.
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Fig.1 Logical architecture of satellite optical networks based on SDN
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Fig.2 Satellite optical network routing algorithm based on SDN
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The operation period of satellite network
is divided into several time slices

v

The network topology is calculated according to the
orbit parameters and position information in each
time slice

v

According to the network topology information, ant
colony optimization algorithm is used to calculate
the routing information of the time slice in real time

v

According to the calculated path information,
the data communication is completed

End
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Fig.3 Routing mechanism based on virtual topology
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Fig.4 Simulation model of satellite optical network based on SDN
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Tab.1 Parameter settings of scene simulation

Parameters Value
Number of satellites 66
Orbit altitude 780
Number of constellation orbit 6
Number of satellites in each orbit 11
Period of revolution /min 114
Orbit inclination /(°) 86.4
Number of inter-satellite links 121
ISL distance/km 4033
ISL bandwidth/Mbps 100
Number of ISL wavelength 10
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Fig.7 Network average packet loss rate
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