
Electro-Optical Imaging 

 

Technical Consultancy Services to Industry 

 

Sensors Development Area of SAC/ISRO has designed and developed electro-optical payloads for 

earth observation and planetary missions for ISRO’s satellite program. These include IRS and INSAT 

series of satellites catering to land and water utilization, vegetation, forestry, oceanography, 

meteorology, etc. They provide imagery with different resolutions catering to the user needs. Spatial 

resolution has improved from nearly a kilometre to better than a meter in the current and future 

systems. Similarly, spectral resolution has increased from few tens of nanometres (nm) & few bands 

in panchromatic/multi-spectral sensors to a few nm and large number of bands in hyper-spectral 

sensors. The sensors are custom designed and optimised for the user applications. 

 

IRS-1C/1D and subsequently Resourcesat-1/2 carried a set of three sensors optimised for agricultural 

applications. Cartosat-1 carrying fore and aft cameras provides stereoscopic view of the land 

surface. High resolution imagery for cartography is provided by Cartosat-2 Series of payloads. 

Oceansat-1/2 satellites equipped with high temporal resolution ocean colour sensors are providing 

data useful for mapping phytoplankton in the oceans and consequent identification of potential 

fishing zones (PFZs). Very High Resolution Radiometers (VHRR) are developed and flown onboard 

METSAT (Kalpana) and INSAT-3D/3DR missions to provide cloud motion vectors and atmospheric 

parameters. Temperature and humidity sounder payload are also flown on INSAT-3D/3DR. Planetary 

sensors include optical cameras onboard Chandrayaan-1 and Mars Orbiter Mission and those 

planned for forthcoming Chandrayaan-2. Sensors are also flown on airborne platforms for 

generating site-specific data for scientific studies and generating spectral and spatial signatures of 

ground features. 

 

Through this journey of about two decades, enormous advances in the field of electro-optical 

payload development has taken place and many state-of-the-art technologies have been developed 

in the field of optics, electronics, mechanical, detector, ground checkout system and integration & 

testing with spin-offs in non space usage. Also, in the development of these cameras, Industry has 

contributed to some extent. Considering the large number of upcoming future projects requiring 

extensive subsystem development, it is essential that industry participation needs to be increased 

and extended to end-to-end subsystem realization by industry.  

 

 

 



 

 

 

Following are some of the areas in which SAC can offer consultancy to the industry: 

 OPTICS 

- Optical telescope design, analysis and simulation facility 

- Thin film coating facility 

- Lens system testing facilities 

- Mirror bonding and testing facilities 

 

 DETECTORS 

- Detector design and development 

- Detector test set up development 

- Detector simulators 

 

 ELECTRONICS 

- Electronics system design 

- Electronics System simulation 

- Camera electronics development 

- Embedded image processing, Feature recognition  

- Onboard intelligence, gain, band selection etc. 

- Jitter parameter retrieval using image 

- Compression (CCSDS, JPEG-2000) – high efficiency 

- Encryption  

- Packaging – radiation hardening 

- Pulsed Laser design 

- Avalanche photodiode array development & ROIC 

- LION, PowerPC based Microprocessor based controllers 

- DSP based PID controllers 

 

 CHECKOUT & EVALUATION 

- Checkout and evaluation system design and development 

- Software development 

 

 INTEGRATION AND TESTING 

- Payload integration & testing 


