
Journal of Physics:
Conference Series      

PAPER • OPEN ACCESS

LEO Communication Constellation Design Using Street of Coverage
(SOC) Technique
To cite this article: Gamal Elsayed et al 2025 J. Phys.: Conf. Ser. 3070 012020

 

View the article online for updates and enhancements.

This content was downloaded by mohamed.mab from IP address 154.186.120.120 on 07/08/2025 at 07:31

https://doi.org/10.1088/1742-6596/3070/1/012020
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjstu_PrsZ413v0MfP6zBSXsgrNKCDVyFAdIqAI-U8R4YXF6VlLTLjXLney-VqKxqWMU41FeTZ0w5Z_XkPnkjR7G7mM99y6zvLhufVnxW7KvljMoee7OemTfqt0jaWLQ7z6_a9z-C8yk9-NWDQunVSCt2keOTF5yi8O_ZSeYGKC09zz3ETGsAvNdYZphFJmOQnRjA_qfGeIwbQQHjTIaybTPeK_ekaT5Wts4nyOHoUSNq9eVtiHaziamJ9EaT_lbiSr-1iaAsYblJHP80jTpYX8L5BfQ4u-21WtF2ZlBc_JQ03SXmB-hEtlykIhf9lT_XCbplSd8_hdiMXoFm5UIC_wKH7BDE6fXXrV2SyT4_0aN_oZk0lZuQq9j4&sig=Cg0ArKJSzH7jmI8IMUtN&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.electrochem.org/248/registration%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3DIOP_248_Early_Reg%26utm_id%3DIOP%2B248%2BEarly%2BRegistration


Content from this work may be used under the terms of the Creative Commons Attribution 4.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ASAT-21
Journal of Physics: Conference Series 3070 (2025) 012020

IOP Publishing
doi:10.1088/1742-6596/3070/1/012020

1

LEO Communication Constellation Design Using Street of 
Coverage (SOC) Technique 

Gamal Elsayed
1
, W. M. Elnaggar 

2
, Assem Farid

3
, and Mostafa Khalil

4
 

 

1 Aerospace Engineering Department, Space Technology Center, Egypt 

2 PhD., Aerospace Engineering Department, Military Technical College, Egypt 

3 PhD., Space Technology Center, Cairo, Egypt 

4 Associate Professor, Aerospace Engineering Department, Military Technical College, Egypt 

                              * Email: Rohayemgamal@gmail.com 

Abstract. 

Keywords—
 

 

https://creativecommons.org/licenses/by/4.0/


ASAT-21
Journal of Physics: Conference Series 3070 (2025) 012020

IOP Publishing
doi:10.1088/1742-6596/3070/1/012020

2

1. Introduction

2. Coverage Geometry of a Single Satellite
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3. Methodology
SOC concept

Figure 1. 

Figure 2. 
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3.1. Inclined orbits 
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Figure 3. 
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Figure 4. 
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Figure 5. 
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Figure 6. ψext n
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3.2. Symmetrical polar constellation
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3.3. Non-Symmetrical polar constellation
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Figure 7. 
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Figure 8.  

Figure 9.  

 

4. Results and Discussion 
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Table 1.  
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4.1. Inclined orbit constellation 
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Figure 10. 
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Figure 11.  

 
Figure 12.  

4.2. Symmetric polar constellation 
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4.3. Non-symmetric polar constellation 
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Figure 13.  

 
Figure 14. 
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Figure 15.  

 

5. Conclusion 
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