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ABSTRACT 
In the area of communication technology, satellite communication has emerged as a significant research trend. Due 

to their enormous coverage, high degree of flexibility, and lack of geographical restrictions, low-orbit satellites have 

long been the subject of intense study by academics. This article discusses certain low-orbit satellite technologies as 

well as the DDPG routing method, which is based on machine learning and designed for simulation trials. A result is 

reached after comparing the performance of this method with that of three widely utilised low-orbit satellite routing 

algorithms. The machine learning-based routing method has the least average delay, with an average value of 126 

ms for various weights. With an average packet loss rate of 2.9%, it has the lowest rate. With an average throughput 

of 201.7 Mbps and a load distribution index of 0.54, it has the highest throughput and the lowest load distribution 

index. In conclusion, machine learning-based routing algorithms outperform conventional methods in terms of 

performance. 
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I. INTRODUCTION 
Radio, television, and multimedia communications have all progressively embraced satellite communications. On 

the one hand, users' demands for latency, bandwidth, and fault tolerance are starting to be met by satellite networks. 

Satellite-based services like telemedicine, remote communication, and global location have long been integral parts 

of people's everyday lives. The promotion of logistics and transportation, environmental monitoring, material 

discovery, navigation positioning, digital cities, and other relevant disciplines is also greatly aided by it. 

 

Satellites offer a wide range of uses now that satellite communication technology has advanced so quickly, including 

gathering and processing data about space and associated resources. Additionally, one of the crucial aspects that 

must be taken into account while developing satellite network routing algorithms is how to lessen the stress on 

satellite networks in light of the emergence of non-geostationary orbit satellites and interstellar linkages. Machine 

learning research for routing algorithms is still in its infancy. It will astound people when it is really put to use. 

 

II. LOW-ORBIT SATELLITE NETWORK LOAD BALANCING ROUTING ALGORITHM 
This study aims to demonstrate that the machine learning-based traffic load balancing routing algorithm of the LEO 

communication satellite network performs better than the conventional approach. In order to make the subsequent 

experiments easier, we first briefly discuss the process and evaluation indicators of the balanced routing algorithm 

before describing the overall composition and essential technologies of several LEO satellites. 

 

Satellite Communication System Composition 

The space segment, ground segment, and user segment make up the satellite communication system. The space 

segment consists of a constellation of satellites that are dispersed across its orbit in accordance with predetermined 

guidelines. The user segment refers to users, including different terminals, while the ground section refers to the 

control centre. 



  
[Srivastava, 3(12): December 2016]                                                                                  ISSN 2348 – 8034 
                                                                                                                                                     Impact Factor- 5.070 

    (C)Global Journal Of Engineering Science And Researches 

 

94 

 
Fig.1: Low-Orbit Communication Satellite Network Traffic Based on Machine Learning Flow 

 

Parameters of the LEO Satellite System 

To ensure continuous worldwide coverage of the network, the low-earth orbit (LEO) satellite system may consist of 

dozens to hundreds of satellites. All of its satellite nodes orbit the planet quickly and have low orbits for their 

satellites. The average visibility time to the ground station is shorter for LEO satellite communication systems, and 

the satellite-to-earth connection communication delay formed with the ground user is smaller. The LEO satellite 

network is often compatible with portable devices.  

 

III. SATELLITE CONSTELLATION 
A satellite constellation is a group of satellites created using the geometric relationships and relative placements of 

several spacecraft to carry out challenging communication tasks. The size, shape, direction, and location of a 

satellite's orbit may all be influenced by its constellation characteristics. The six primary satellite constellation 

parameters fall into three groups. The size and form of the orbit are determined by two constellation parameters. It 

establishes one constellation parameter that establishes the relative location in addition to the three constellation 

parameters that establish the orbital position. 
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Fig.2: Low-Orbit Communication Satellite Network Traffic Based on Machine Learning Cycle. 

 

Satellite Network Routing 

A satellite network made up of several satellites or multilayer satellites may now transmit data via a variety of 

different methods thanks to advancements in satellite communication technology. The choice of an appropriate path 

for data transmission from source to destination is very crucial. As a result, a critical technology for ongoing study 

in satellite networks is the construction of routing algorithms. Satellite routing may be classified into intersatellite 

routing, access routing, and border routing in accordance with the various routing roles of each component in the 

satellite network [11, 12]. Intersatellite routing is one of them, and because of how complicated satellite network 

mobility is, it has always been a significant and challenging issue for many academics. 
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Fig.3: Low-Orbit Communication Satellite Network Traffic Based on Machine Learning 

 

Method for Setting Routing Link Weight of Low-Orbit Satellite Network 

Different satellite constellations have various network topologies for low-orbit satellite networks. Additionally, the 

network structure of the satellite varies with time. These are the features that distinguish satellite networks from 

terrestrial networks, and they also explain why the link weights used in satellite routing are more varied. After 

connection information is received, satellite network routing may better adapt to the intersatellite network's features 

and increase the effectiveness of its operations. 

 

Collected, these uncertain factors are considered to be optimized in the link weight. This is currently a better choice 

for satellite network routing. 

 

IV. ALGORITHM DESIGN 
This experiment will design a routing optimization algorithm based on reinforcement learning. It includes algorithm 

input state design, output action design, and reward function design. 
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(1) Input State Design. This chapter employs the link utilisation rate of the whole network as the input state of the 

reinforcement learning algorithm taking into account the measurement overhead of the traffic matrix and the 

viability of the method. An -dimensional vector (which indicates the number of links in the network architecture) 

serves as the input state for time, and the vector's value for each link's link utilisation. Additionally, the performance 

variance of the routing optimisation between the two input stages is investigated utilising the flow matrix and the 

link utilisation rate as the method. The study of the reinforcement learning routing optimisation technique utilising 

the traffic matrix as an input continues in this chapter. 

 

For the routing method where the input is a flow matrix, the input state  is a -dimensional vector ( represents the 

number of network nodes), and each value in the vector represents the flow of each flow. 

 

V. CONCLUSION 
This study investigates the traffic load balancing routing algorithm for low-orbit communication satellite networks. 

This article defines low-orbit satellites, defines its routing algorithm, and describes how the algorithm's performance 

is assessed. This article introduces a traffic load balancing routing method that incorporates machine learning before 

examining some of the algorithm's fundamental performance, as follows: (1) The fundamental elements, general 

layout, and LEO satellite system characteristics are introduced. (2) Low-orbit satellite intersatellite connections and 

their weights are introduced. 

 

(3) In addition to discussing the general equilibrium routing algorithm's computation and workflow, this article also 

discusses several techniques for evaluating the performance of the LEO satellite routing algorithm. (4) Simulation 

tests were conducted together with the introduction of a routing system based on machine learning. Three widely 

used low-orbit satellite routing methods were tested against the performance of this algorithm. (5) This research 

concludes that routing algorithms based on machine learning outperform other methods in terms of average latency, 

packet loss rate, throughput, and load distribution performance. 
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