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What are small satellites?

Class Mass (kg) Cost (5M)
Large satellite = 1000 > 100
Small satellite 200 - 1000 20 - 100
Mini-satellite 100 - 500 10 - 40
Micro-satellite 10 - 100 4 -8
MNano-satellite 1T -20 05-2
Pico-satellite <1 <02




Why small satellites?

A ow cost

AThematic Missions

ARelatively short development period
ATechnology demonstration

Migher reliability

ACapacity building

AConstellations



Let us see Single Satelli't

FIRST DAY FIRST ORBIT :
SECOND DAY FIRST ORBIT ——
FIRST DAY SECOND ORBIT
SECOND DAY SECOND ORBIT

Above example shows that covering same area it takes 22 days!



Constell ation 1 s t he

What is a constellation ?

- Many satellites operating together to meet a single
mission goal

Types of constellations
. Satellites in the same plane
- Polar Sun Synchronous orbits

- Inclined orbits
- Equatorial orbits

- Satellites in multiple planes




Constellation of Satellites in Single plane

ADisaster management
Detection, rescue, mitigation,
rehabilitation, reconstruction

Aforest fire
Afloods
AEarthquake
ALandslides

ATsunami

ke .
ASecurity applications
A Weather monitoring
A Ship tracking




Multi Day Sun Synchronous Recurrent Altitudes

Altitude =484.777; 15 % ; Inclination = 97.350 Deg

Max Time Gap- Latitude of Interest

4h- 40.0 8h-20.0 12h-0.0
No of satellites 10 10 13
*No of Contacts 39 35 43
No of satellites 4 5 8
*No of Contacts 17 18 25

Mo of Contacts over 4 days with Imaging Bias conditions

(PB = 45.0 Deg RB = 26.0 Deg)




Miniaturisation Technologies

Miniaturisation of the Small Satellite Platform _ _
Satellite On Chip

Configuration: Data

CMOS, <10g, 20x20x3 mm Handling
{ (radiation DH)

Thermal \ r— -_/ Attitude/
Control Y Orbit

(heat sink) Control
(2-sided)
¢ (no propulsion)
Solar self-
powered Payloads
(<1% eff.) (limited options)

{ (CMOS imager)




ISRO’s Small Satellite Missions



| SRO0s SATELLI TE BUSSES

Micro Satellites : IMS-1 Mini Satellites: IMS-2

Satellite mass < 100 kg Satellite mass < 450 kg
Payload mass < 30 kg Payload mass < 200 kg
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Miniaturization Achievements

'i" ' };;u:_q
.z /' IRS 1A/1B Mass i 1000 Kg
B |- Power generated i 800W
LISS-2 - mass :160 kg -
four Bands
Resolution 36m

swath 148 km
=

IMS total Mass i 85 Kg
Power 1 250W
Payloads 1 Multi Spectral Camera
Mass i 5.4 kg ; four bands
Resolution 37m ; swath 151km

+ 64 band Hyper Spectral Camera




15 14.3
10
5 3.3
. e
Earlier S/C IMS-1

Inertial Reference Unit

10
5
1.5
0 : | I
Earlier S/C IMS-1

Bus Management Unit

MINIATURISATION OF

SOME OF THE SUB

150
100
50

SYSTEMS

In
IMS

5.4

Earlier S/IC

IMS-1

Payload

20 -

15 -
10 -
5 1 i

0 -
Earlier S/C IMS-1

Data Handling

1

: L I
Earlier S/C IMS-1

ON B~ O OO

Deployment Mechanisms

13



+ROLL

IMS-1 AXES DEFINITION



+PITCH

+ROLL

+YAW

IMS-1 AXES DEFINITION



