
Student Satellites, Implementation 
Models & Approaches in Sudan

Waleed Babiker,
Moutaman Mirghani, Yasir Ahmed, Ahmed TagElsir
Institute of Space Research and Aerospace (ISRA)

Khartoum, Sudan

Institute of Space Research and Aerospace (ISRA)
Satellite and Space Systems Department 

ISNET/SUPARCO Workshop on Student Satellites
November 2015



INTRODUCTION

The design and launch a scientific satellite relies on a
wide range of knowledge and technology in addition
to other sciences.

It is a big project that includes a large assortment of
different specialists and has several implementation
approaches and methods of design.

A satellite for students is a perfect tool to teach
students and develop in a range of different areas
from planning, project management, and engineering
design.
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INTRODUCTION

That also provides modeling and implementation
methodology as well, and paves the way to
implement great phases of convergence and similarity
with big satellites.
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INTRODUCTION

Sudan recently has launched a Space Program
that has produced different experiences in this
area.

For Example, 
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Technology Development Organization (TDO)

TDO has found a team to design an educational
satellite, which followed the international
standard for designing a Cubesat.



INTRODUCTION
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The University of Khartoum (UofK) has
another experience in designing and
implementation of Cube satellite.

UofK team worked in phase’s technique
as approach, and realized several
prototypes, any prototype focusing in
design subsystem from the satellite.



INTRODUCTION
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The Institute of Space Research and
Aerospace (ISRA) has a different
experience in approach and design of
small student satellites.

In this paper, we are going to focus on
ISRA experience in that regard.



ISRA
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The Institute of Space Research and Aerospace
(ISRA) is a Research institute that aims to transfer
and develop Space and Aerospace Technologies in
Sudan.

ISRA is one of the institutes that belong to the
National Center for Research (NCR). It has been
established in June 2013 as the first institution for
space and aerospace in Sudan
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ISRA
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ISRA contains five Specialized Departments,
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ISRA

There are big contributions by ISRA in training
students and the help of researchers from
different organizations and universities. Some of
those students work in ISRA projects in different
phases.
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ISRA

ISRA currently in 2015 have two main projects,
which are ISRASAT1 and ISRAHAB1
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ISRASAT1
ISRASAT1 is an Educational Satellite research
project, which is one of the projects of the
satellite and space systems department that
runs in parallel with ISRAHAB 1 project

The project aims to transfer space technology to
Sudan, breaking space barrier in Sudan and
training the cadres involved, and implements a
satellite system that can be launched in the
nearest future
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ISRASAT1
ISRASAT1 project has started actually in March
2015, after the proposed was approved by the
Scientific Council of the National Center for
Research (NCR) and the actual start of the
payments of the fund.
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ISRASAT1
The system of ISRASAT1 is based on scientific
and research approach, so as to design a
satellite system that controls the satellite
attitude and stability, while sending the desired
data to the ground station.
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ISRASAT1
ISRASAT1 is a 1U Cubesat of 1.33kg weight that
is designed to orbit on a non synchronous low
orbit of 450km above the earth.

It is equipped with a camera to send spatial
images to the ground. This paper discusses the
approach and implementation method of
ISRASAT1 project.
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APPROACH OF ISRASAT1
The Approach or Scientific Methodology is a
body of techniques for investigating
phenomena, acquiring new knowledge, or
correcting and integrating previous knowledge.
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APPROACH OF ISRASAT1
The management of project divided the
ISRASAT1 team to specialist sub teams, where
any team focuses on specific task. Each team has
a team leader that organizes the activity of
his/her team and reports to the project
manager.

The project manger is the main parson in the
project, who reports to the head of department
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APPROACH OF ISRASAT1
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APPROACH OF ISRASAT1
Any project manager made an initial research
plan, which was approved by the department.
Later, each team has made a detailed research
plan that guide the practical research plan.

The research plan has continuously been
revised and updated, specifically after the
literature review phase
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APPROACH OF ISRASAT1
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DESIGN AND IMPLEMENTATION
METHODS

In general, all research projects depend largely
on the design model and the design
methodology, which is the main factor in the
success of any project and its implementation in
a short time.
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DESIGN AND IMPLEMENTATION
METHODS

In ISRASAT1 cubes satellite project, which is
relying on a standard design method with some
modifications, ISRASAT1 system has been
divided in a number of sub-systems.

Those are the communication system (COMM),
on-board computer system (OBC), attitude and
control system (ADCS), payload system,
structure system and the electrical power
system supply (EPS).
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DESIGN AND IMPLEMENTATION
METHODS
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CONCLUSION

In this paper, we highlighted the different
experiences of developing cube satellites in
Sudan, focusing on the project ISRASAT1. That
has included explaining the methodology
followed and the team hierarchy of the project.
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CONCLUSION

The ISRASAT1 is designed to be launched to a
polar circular low earth orbit (LEO) at about 450
km.

The system of ISRASAT1 shall be sending space
images that show the movement of clouds on
the earth atmosphere. With OBC based
microcontroller, the satellite has active attitude
control subsystem of reasonable cost and size.
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CONCLUSION

ISRASAT1 is of 10x10x10 cm structure according
to cube satellites standard and 1.33 kg mass. It
sends a beacon signal to the ground station to
indicate its function with its all functionality.

The communication system uses a dipole
antenna and FSK modulation techniques, with
RF frequency ranging within 350-450MHz
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CONCLUSION

Approaching its endings, the project is expected
to come out with a prototype model for
ISRASAT1.

The next phase of the project will be focusing on
the final design and install of real satellite, and
launching it towards orbit.
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