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ALL SUB-SYSTEMS ARE HAVING

REDUNDANTANCY

NIUSAT STUDENT NANOSATELLITE IS 

UNIQUE?
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Why NIUSAT is a Generic Satellite . . . 

 NIUSAT is configured as bus module and payload module

 The bus module can support any payload with size <300x300x150mm and power 
requirement of about 10 to 15watts

 Flexible attitude control accuracy from 0.5 deg to <10 arc sec

 Fully redundant for all the bus systems(Power, TTC, AOCS & RF systems)

 Functionally co-located systems ( Solar panel, Battery, & Power Electronics in 
single panel)

 Provision for PPT/any other thrusters for orbit maintenance and deorbiting

 Use of Cube sat standard modules for all subsystems

 Fully accessible to any of the subsystems for any problems
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PROPOSED CONCEPT
 Realization of suitable nano sensors for monitoring of the disasters like 

Floods 

Landslides

Forest fire (SWIR)

Constellation (SAR Camera Resolution:<20m)

 Selection of suitable spectral bands and spatial resolution

 Generic Nano satellite configuration

 Nano satellite constellation for global coverage 

 Summary of Constellation options

 Possible collaborations
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PROPOSED SPECTRAL BANDS AND POSSIBLE APPLICATIONS 
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PROPOSED RGB CAMERA
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PROPOSED SWIR CAMERA
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BASIC BLOCK DIAGRAM OF  NIUSAT CAMERA
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FEATURES OF NIUSAT NANO SATELLITE
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FUNCTIONAL BLOCK DIAGRAM OF NIUSAT
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STRUCTURAL LAYOUT OF NIUSAT WITH MULTISPECTRAL CAMERA
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STRUCTURAL LAYOUT OF NIUSAT
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NANOSAT PAYLOAD
STAR SENSOR

BRACKET

NIUSAT WITH MULTISPECTRAL CAMERA MOUNTED ON 

TOP DECK
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S-BAND, UHF/VHF ANTENNA AT NIU
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Sensors and Constellation options 

Proposed sensor options for the constellation

 2 medium resolution (30m,4bands) optical imaging satellite

 1 high resolution (5m) optical imaging satellite 

 1 SAR (10-20m resolution) imaging satellite

Constellation options

 4 satellites in a single plane (24 passes per day)
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PROPOSED NANO SATELLITE CONSTELLATIONS

No. of contacts with ground station in one day: 6 passes

Duration of Access time with ground station: 60mins

Ground Trace of One Satellite (24 hrs)
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Ground Trace of 4 Satellites in Single Plane (24 hrs)

No. of contacts with ground station in one day: 24 passes (4No.of satellitex6pass)

Duration of Access of 1 satellite with ground station: 60mins 

Total Access time of 4 satellites with ground station: 240mins 22-04-2014International workshop on SSTDM, IISc Bangaluru, India
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Ground Trace of 5 Satellites in Single Plane (24 hrs)

No. of contacts with ground station in one day: 30 passes (5No.of satellitex6pass)

Duration of Access of 1 satellite with ground station: 60mins 

Total Access time of 5 satellites with ground station: 300mins (4.5hrs) 22-04-2014International workshop on SSTDM, IISc Bangaluru, India
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Ground Trace of 10 Satellites in Single Plane (24 hrs)

No. of contacts with ground station in one day: 60 passes (10No.of satellitex6pass)

Duration of Access of 1 satellite with ground station: 60mins 

Total Access time of 10 satellites with ground station: 593.8mins (9.8hrs)22-04-2014International workshop on SSTDM, IISc Bangaluru, India
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Ground Trace of 6 Satellites in Two Planes (24 hrs)

No. of contacts with ground station in one day: 36 passes (18AM & 18PM)

Duration of Access of 1 satellite with ground station: 60.12mins 

Total Access time of 6 satellites with ground station: 360.72mins (6.012hrs)22-04-2014International workshop on SSTDM, IISc Bangaluru, India
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Ground Trace of 8 Satellites in Two Planes (24 hrs)

No. of contacts with ground station in one day: 48 passes (24AM & 24PM)

Duration of Access of 1 satellite with ground station: 60.12mins 

Total Access time of 8 satellites with ground station: 480.96mins (8.01hrs)22-04-2014International workshop on SSTDM, IISc Bangaluru, India
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Summary of Constellation options

Proposed sensor options for the constellation

 2 medium resolution (30m,4bands) optical imaging satellite

 1 high resolution (5m) optical imaging satellite 

 1 SAR (10-20m resolution) imaging satellite

Constellation options

 4 satellites in a single plane (24 passes per day)

 5 satellites in a single plane (30 passes per day)

 10 satellites in a single plane (60 passes per day)

 6 satellites in a two planes (36 passes per day)

 8 satellites in a two planes (48 passes per day)

22-04-2014International workshop on SSTDM, IISc Bangaluru, India

22

CANEUS SSTDM 2014



ALL SUB-SYSTEMS ARE IN BOARD-LEVEL TESTING…

PAYLOAD IS IN PDR LEVEL

PRESENT STATUS OF NIUSAT……..
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Possible Collaborations……. 

Joint development of

 High resolution optical payload

 High resolution SAR payload

 High resolution hyper spectral payload

 Specification and configuration can be worked out based on the DMC 
requirements

 Generic NIUSAT Bus can be offered for any payload upto 5Kg mass and 
10W average power
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