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CubeSat Simulator

Introduction

“CubeSat Simulator” CS 1s a simulator for knowing, developing and testing the performance of
CubeSats particularly and satellites in general. CS has been developed as hands-on training setup
for students and researchers who are going to work in space science and technology field. CS
were explored to establish 1-axis attitude control.

This simulator can be used by research, educational centers and labs for providing wide range of
hands-on training and researching activities.

Application

CubeSat Simulator has been successfully used in several research and educational activities from
2018 and showed its good 1mpact on trainees and students learning quality.

CubeSat Simulators Components

CS major components are shown as follows:

— Cube Mock-up

— Air-bearing and Balancing Platform

— User Software

“Micro ADCS
Simulator”
I

— Educational Package
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Tabletop Micro Air-bearing

1. Cube Mock-up
— ARDUINO Microcontroller

o Cube Mock-up (CM) is
used as a CubeSat with
one axis control subsys-
tem.

(left-hand 1image)

— Structure
— Reaction-Wheel

—Drlver Regulator and W|r|ng

Cube Mock-up
|

— AHRS Sensor

CM consists of 7 sub-
y systems, as shown in
the right-hand chart. u

= —— P

Li-Po Battery Pack

— Wireless Module

2. Air-Bearing and Balancing Platform | |

The Air-Bearing provides near-frictionless environment with 360-degree rotation
about one axis (yaw rotation).
The Air-Bearing consists of 2 main parts:

1 Platform with balancing mechanism

2. The hemispherical bearing with 1its support

3. User Software
&

User software 1s the Simulink model. User panel ===z

communicates with CM by wireless module, which =
1s connected to a notebook.

The CM targets to desirable position and will
switch to set point with accuracy about 1-5 degrees.
Images on the right sides show user panel interface.

40 Educa tio nal Pa Cka ge Activity 4 : Overall Configuration

Educational Package (EP) specially has been designed
and developed to tram students with no space science
and technology related skills or educational background
through step by step conductive learning process.

EP, consists of 5 courses, in power-points, including the Activitys:nc Motor control, 12
following titles: (1images on the right)
1. Simulator mntroduction

2. Introduction to Arduino

3. Motor & Driver Implementation
4. Sensor & Communication Module

5. Micro ADCS Simulator Assembly

Technical Specifications
Specifications

Cube mock-up With all components 12*12%*12 (cm) M~575(g) S Tedwiallmex
Carrying Capacity 15kg
. . T - - = : Rotation Range XY axis:+35° 7 axis:360°
Air-Bearing Near- Frictionless h=34.5 (cm) m=2 (kg) riction Moment ~0.005Nm

Balance platform

Without payload

D=30 (cm)

M<1700 (g)

Performance

Pointing accuracy
1-5 degree

Stabilization accuracy

>1.5 degree/sec

Permanent error

<2 degree

Bearing noise Un-measurably small

Operates over wide range of temperatures
Height 32cm

Sensitivity to temperature changes

Size Platform Diameter Version A 20cm; Version B 30cm;
Version C 40cm.
Weight <6.5kg
Life >5 years
. sSstemCompostn
Component Amount
Platform + Balancing device 1

Air bearing with its support 1




