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1 (SC): During your tenure you have carried out many 

pioneering works on the development of processes, 

components for payloads as well as advanced ground 

systems. Share some memorable instances with us.

Shri P.L.Kulkarni (PLK)

2) (SC): You hold the record as Chairman of maximum 

number of T &E committees. Please share your 

experiences on the changing scenario of payload 

testing.

(PLK):

: During my tenure, there were 

many firsts and these were in each & every field of QA. 

This was very much so because we had started QA 

activities from infancy stage in the centre. The first & 

foremost thing which strikes to my mind is the 

qualification of MMICs at GAETEC Foundry (G-7A& 7S 

process) situated at Hyderabad. It was purely a classic 

example wherein, we faced lot of difficulties at every 

stage, and we have learnt a lot. It almost took three 

years before we declared it as “operational foundry for 

the design & development of Space grade MMICs”. 

RISAT was the first project to implement such MMICs.

As far as the electronic fabrication processes are 

concerned, the usage of Micro-D connectors in IMS—1, 

qualification of Dam & Filling for FPGAs, development 

of Input Multiplexers (Demux) & Output-Mux using 

Dielectric resonator pucks in GSAT-3, qualification of 

indigenously developed 4K linear CCDs, establishment 

of a Failure Analysis laboratory in QA, and up-

gradation of Bonded stores, to make it the best in entire 

ISRO, were really challenging for me. I would also like 

to place on record the support of the QA engineers, and 

encouragement by  SAC’s apex management. 

Development of industry to comply with the space 

quality requirements was an  herculean task. Right 

from the selection of the industry to implanting a QA 

culture in the industry (with their limited 

infrastructure) was a challenging work. However, 

industries cooperated very well and worked hand-in-

hand with SAC QA. Finally, all the industries could 

deliver the Flight models successfully meeting the 

Space grade QA requirements. These are some of the 

challenging experiences in my career.

 Test & Evaluation is one of the most important & 

crucial activity of any payload Product Assurance 

program. It is said that “Proof of the food is in eating”. 

Similarly, if the subsystem works in the launch 

sequence and under the specified environmental 

conditions of temperature, vibration and thermo-

vacuum, then the confidence of the payload's working 

in space goes very high. The T&E activity in SAC was 

started with the testing of Ground & Earth station 

equipments, particularly with ECIL-make TV receiver. 

The simulation test sequence was generated based on 

logic we had at that time. Accordingly, T&E was 

conducted and the units were found to be working fine. 

That gave us a big confidence that we can generate the 

Qualification and Acceptance test program for space 

worthy electronic & electro-optical systems. 

During initial days, there was no T&E program or test 

sequence readily available to me. Hence, everything 

was to be generated from scratch.  At that time, Mr. P P 

Kale who was leading the INSAT PMO, sent me the 

reference document i.e. GETS – ELV-1(from NASA). 

This served as a Bible to me in deriving the test 

specifications for future payloads. Later with the 

experience gained in the APPLE and INSAT-2A, we 

started re-structuring the test plans. 

During Bhaskara-II, TV payload testing, High Voltage 

DC/DC converter was a special subsystem which 

included High Voltage of the order of 3kV and we had to 

generate a special test plan for such system.  Corona 

test was conducted for the first time using Bell Jar 

vacuum system, received from PRL. This was a unique 

experience. Similarly, during APPLE Communication 

Payload testing, Band Pass Filter-4 (which was placed 

in the out-put section after TWTA) showed Multipactor 

phenomena. This was for the first time I could see the 

Multipactor occurrence in Space system. Later, the 

centre established a dedicated High Power test facility 

for testing power handling as well as Multipactor 

testing

During my tenure, I encouraged the project personnel 

not to grant any waiver (unless essential) so that the 

payloads are flagged off with “Green Signal”.
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3) (SC) With the growing level of integration, could 

you tell us the direction in which Product Assurance 

activity is likely to proceed?

4) (SC): You have been a guiding force for R & QA 

activities at SAC for a long time. What is your 

message to the new engineers?

(PLK): While integrating the Communication payloads 

subsystems on the panel, the mating of the RF 

connectors is critical as any misalignment of the pin 

may lead to RF breakdown. Any such failure could 

become a catastrophe. Earlier, we were not able to 

know the status of mated connectors. Now, with the 

acquisition of portable X-ray system in QA, the 

connections are authenticated, as the inspection of 

each & every connector on the panel could be easily 

done and records are kept in the form of X-ray films. 

Hence, that grey area is now conquered.

One approach for achieving higher degree of flexibility 

in integration is that the harness routing between the 

subsystems on panels can be fixed, so that these can 

be pre fabricated and tested. Such standardized cable 

–connector assembly can be straight away used with 

ease & convenience; without compromising the 

Quality.  

Earlier, we were facing the difficulties on intra sub-

system Electro Magnetic Interference at the space 

craft integration level. All such problems were tackled 

using “Problem Solving” approach like wrapping of 

MLI blanket around the sensitive culprit units. Now the 

present procedure of integration using Tri panel has 

overcome all the unforeseen problems and payload 

characterization during thermo-vacuum test at 

spacecraft level has become more smooth, realistic and 

meaningful with dependable & comparable test 

results at In Orbit Test (IOT). So the advancements in 

the level of integration has been a fruitful exercise over 

a period of time. In the future, I anticipate that SAC can 

send the integrated decks with final inter-panel 

harness also, in the final satellite configuration. 

(PLK): Reliability & Quality Assurance (R&QA) 

activities for any payloads; be it  for a Communication, 

Electro-optical or Microwave Remote Sensing 

payloads are considered as  “crucial”. For the emerging 

Navigational payloads, these will become critical, as 

ultimately its application would be for the safety of 

human life. 

Now a days, (unlike earlier), the parts are available in 

Rad Hard version in Space grade quality. So one has to 

know the Qualification status and then use it in our 
Baloon Experiments at SAC,in early 70’s .

Mr B G V Subramanyam is seen on the right

NOSTALGIA

payloads. Miniaturization is another dimension to the 

product development. Over a period of three decades, I 

have myself seen the considerable reduction of size & 

weight for any payload subsystem as a result of usage 

of latest technology devices, from the Vidicon tube to 

TDI CCDs and discrete  parametric amplifiers to 

MMICs, discrete devices to FPGAs, Micro- Controllers,   

ASICs, etc. Likewise the assembly process has 

changed from single side cards to MLBs of 10 layers or 

more. The use of Magnesium with the application of 

Oxysilan coating looks very promising for future 

mechanical boxes. The mechanical and electronic 

fabrication processes are on the top of the list.

The young engineers, who have joined recently, are 

quite enthusiastic and well versed with the latest 

engineering tools. We need to capture this enthusiasm 

so that they can walk along with each new challenge.

Based on my earlier observations of the quickly 

changing technologies, my suggestion to the young 

engineers is not to become complacent; and keep 

abreast with latest technology through study of 

technical articles, application notes etc. and 

application to the parts & materials field, without much 

apprehension.  As far as the testing of sub-systems is 

concerned, I think we should adopt the theory of 

“minimum testing & handling” for the proven design 

units.
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Introduction  
Oceansat-2, ISRO's second dedicated satellite mission 
for oceanographic and meteorological applications, 

rdwas launched on 23  September, 2009 from Satish 
Dhawan Space Centre (SDSC) SHAR, Sriharikota, by 
the seventeenth flight of India's Polar Satellite Launch 
Vehicle,PSLV-C14. It contains three sensors, namely 
Ocean Color Monitor (OCM-2) with eight spectral 
bands from the visible to near infrared (0.4-0.9 
microns), a Pencil beam Ku-band Scatterometer with a 
swath of 1800 km for measuring the ocean surface wind 
vectors and 'Radio Occultation Sounder for 
Atmosphere' (ROSA). The Ocenasat-2 mission is meant 
to provide continuity of operational services for IRS-P4 
OCM data users and will meet new applications 
requirement in Oceanography and Meteorology. 
OCM- 2 Data Processing Overview 
The OCM-2 Data Products Software for OCEANSAT-2, 
unlike OCEANSAT-1 follows the “Archived Mode” of 
processing, where the products are generated for full 
pass and Archived on a Central Store. This is to reduce 
the turn-around time for product generation and will 
allow us to generate Temporal Binned Products. The 
Global Data Archive in Full Resolution mode helps in 
collecting data over other parts of the Globe and 
enables us to study the Global phenomena and their 
implication over Indian regions.  The different levels of 
Data Products Supported under OCM-2 are LEVEL-1 
Radiance Product, LEVEL-2 Geometrically corrected 
Products and LEVEL-3 Geometrically corrected 
Special Products.  The Data Products Generation 
System for OCEANSAT-2 OCM Data processing 
consists of OCM Data Products Generation System 
(ODPGS), OCM Database and Media Generation 
System (ODMGS) and Network Attached Storage 
(NAS) as a Central store. The ODPGS provides 
capability for data products generation and OCM 
Database and Media Generation System has an oracle 
10G as a backend database server and also provides 
capability for visualization of products and generation 
of products on media. 
New Elements and Types of Data Products 
•      Local Area Coverage (LAC) Scene Based Archived 
        products in 360 m resolution.                           
•      Global Area Coverage (GAC) Strip Based 
        Products in 1 km resolution.
• HDF-4 as default data products format
• Improved Algorithms for Geo-physical Parameters
• Binned Special Products
• Multi-core optimizations in order to improve the 

processing time and higher throughput
• Flexible Media Generation Capability
• New Scheduling and Product Monitoring software 

based on Concepts of Service Oriented 
Architecture

• Application of  yaw bias of –20 deg.
    The OCM-2 Data Products, shown in Figure-1 are 

classified into following Levels: 
LEVEL-1 Products: (Basic Data Products)

Overview of OCM-2 and Sc atterometer Data Products

Figure-1:OCM-2 data products

•
• L1B Radiance Product
• L1C Geo-referenced (Radiometrically and 

Geometrically corrected) Basic Data Products
LEVEL-2 Products: (Geo-physical parameters)
• L2B Radiometrically corrected corrected  

Parameters 
- Chlorophyll Mapped Product 
- Sediment Mapped Product
- Aerosol Optical Depth at 865 nm
- Diffused Attn. Coefficients (K-490 nm) 

• L2C Radiometrically and Geometrically corrected 
Geo-Ref. Geo-physical- Parameters 
- Chlorophyll Mapped Product 
- Sediment Mapped Product
- Aerosol Optical Depth at 865 nm
- Diffused Attn. Coefficients (K-490 nm) 

LEVEL-3 Products (Binned Products):
· L3A: Spatially Binned Products
· L3B: Temporally Binned Products (Monthly & 

Yearly)
Map Projections

- Lambert Conformal Conic (LCC)
- Universal Transverse Mercator (UTM) 

Ellipsoid:
-Everest
-WGS-84

Location accuracy of less than ±1Km with internal 
distortion of less than ±2 pixels has been achieved 
with a scale variation of less than 0.02%. Also Band to 
Band Reg. of less than ± 0.50 for radiance products & 
less than ±0.25 for geometrically corrected products 
has been achieved. 
After Characterizing the performance parameters by 
fine tuning the radiometric and geometric correction 
co-efficient  OCM-2 Data Products are released to 
usersThis. Software will also used by ASI, Italy, 
Mauritius and INCOIS Ground Stations of OCM-2 Data.

L1A RAW Products (Internal Use Only)



Scatterometer Data Processing Overview
Oceansat-2 Pencil beam Scatterometer is ISRO's first 
indigenous active radar in orbit. This scatterometer 
system has a 1-m parabolic dish antenna and a dual 
feed assembly to generate two pencil beams and is 
scanned at a rate of 20.5 rpm to cover the entire swath. 
It covers a continuous swath of 1400 km for inner beam 
and 1840 km for outer beam respectively. The inner and 
outer beams are configured in horizontal and vertical 
polarization respectively for both transmit and receive 
modes.  Scatterometer transmits microwave pulses 
and measures back scattered power, which is a 
function of wavelength, polarization, angle of 
incidence, azimuth angle and the wind velocity. 
Onboard signal processing and data formatting is 
carried out by FPGA based DACS subsystem, shown in 
Figure-2.
Scatterometer transmits known signal power and after 
interactions with the ground, the returned signal is 
stored for further processing.  The normalised radar 

0backscatter,s , function of ocean surface wind vector, 
is estimated using RADAR equation. A fraction of 
transmitted power is coupled to receiver through a 
coupler, which helps to estimate the transmitted 
power for the corresponding received echo.

Figure-2: Scatterometer Onboard Processor
where, Pt is the power transmitted, Pr is the power 
backscattered, G is the gain of the transmitting 
antenna, l is the wavelength of the electromagnetic 
wave, A is the effective illuminated area, and R is the 

0distance from the scatterometer to the target. Initials   
plot for first day products are shown in Figure-3.
Multiple spatially and temporally collocated 
measurements of radar cross-section, obtained from 
different viewing geometries, can be used to estimate 
wind velocity if the dependence between backscatter 
cross-section and environmental conditions are known 
for the particular radar and geometric parameters of 
the instrument. The relationship between backscatter 
cross-section and environmental parameters (mainly 
wind velocity) for given radar/geometric parameters is 
known as the “Geophysical Model Function” and at a 
given frequency it can be expressed as 
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where   is the normalized radar backscatter 
coefficient, |U| is the wind speed, c is the relative 
azimuth angle between the incident electromagnetic 
wave and the wind vector, “…” represents the 
(possibly small) effects of non-wind variables such as  
atmospheric stratification, water temperature etc., q is 
the incidence angle, n is frequency and p is the 
polarization. 
Various levels of products (Figures-3 & 4) generated 
from Scatterometer data are as follows :

0LEVEL-1B Product (Scan mode sigma-0): Slice level s  
generated using sensor & OAT data.

0 LEVEL-2A Product (Swath mode sigma-0):s
generated using Level-1A data at cell size of 50 km x 50 
km for swath of 1400 km (inner beam) and 1800 km 
(outer beam). 
LEVEL-2B Product (Swath mode wind): Wind vector 
product available at 50 km x 50 km grid resolution for 
same swath grid as of Level-2A using Geophysical 
Model Function (GMF).

LEVEL-3 Product 
0(Global grid s  & 

w i n d )  :  D a i l y  
0gridded s  values at 

0.5 x 0.5 deg at 
g l o b a l  g r i d ,  
s e p a r a t e l y  f o r  
h o r i z o n t a l  a n d  
v e r t i c a l  
polarizations. Daily 
g r i d d e d  w i n d  
vector values   in 
global grid of 0.5 

deg x 0.5 deg separately for ascending and descending 
passes. Figure 4 shows a daily global wind product.

Level-2B, Level-3S 
and Level-3W are 
provided to users 
freely on National 
Remote Sensing 
Centre's website. 
Level-1B and Level-
2A are provided to 
only selected users. 
T h e  d a t a  i s  
generated in HDF5 
format. At present, 
data recorded onboard is downloaded at NRSC 
reception station 4 times in a day. To reduce, product 
turn around time, efforts are being made to download 
in every orbit and transfer it to NRSC for further 
processing and make the product available to global 
users within 3 hrs time.

Courtesy inputs from 
Shri R. Ramakrishnan & Nitant Dube, SIPA

- Kirti Padia, AIPG/SAC, Nilima Rani Chaube & B. 
Saravanakumar, MRSA/SAC

- Edited by : Nilesh M. Desai & Raj Kumar

0s

 

0
Figure-3:  plot for HH & VV 

(1st day product)

Figure-4: Global 
descending wind
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The physical  process involved in the 
measurement of precipitation using different 
wavelengths (visible, infrared or microwave) 
allows us to group the rain estimation schemes 
using passive measurements in two categories of 
one that uses visible (Vis) and thermal infrared 
(TIR) observations and another that utilizes 
satellite passive microwave measurements.

The visible and passive radiances are not able to 
penetrate the clouds, and hence they provide 
measurements only from the cloud top, which is 
indirectly related to the rain falling below the 
clouds. Hence, visible and IR methods are always 
empirical and indirect in nature, which often may 
not have direct portability to other regions and 
seasons. With the visible band satellite 
observations, the basic physical assumption is 
that cloud brightness is an indicator of cloud 
thickness, and that in turn is an indicator of 
rainfall. Unfortunately, these relationships are not 
so simple and the same brightness values do not 
always produce same amount of rainfall.  In fact, 
not all bright clouds precipitate. 

Though it is theoretically possible to utilize the 
visible band images for rain estimation, in 
practice they are not used due to their absence 
during the night and also due to complex sun-
cloud-satellite geometry dependent relationship 
between observed cloud brightness and rain rate. 
On the other hand, thermal IR has the day and 
night observation capability and a more stable 
relationship between cloud top brightness 
temperature (Tb) and rain rate (R). 

Meteorology and Oceanography Group (MOG), 
has developed 3 different schemes for rain 
estimation using IR observations from VHRR 
onboard Kalpana/INSAT series of satellites

The three methods differ in their complexity and 
hence usability. The simplest method is based on 
assumption that if brightness temperature of a 
pixel is below a threshold temperature the 
probability of rain is 1, otherwise it is 0. This 
threshold temperature is 235 K, which is 
determined by other researchers during GATE 
(Global Atmospheric Research Program (GARP) - 
Atlantic Tropical Experiment) experiment, is 

Rainfall is one of the most important atmospheric 
parameter that affects the lives and economies of 
a majority of Earth's population. Rain is an 
important component of global hydrological cycle 
and the energy exchange. Rain systems, such as 
hurricanes, typhoons, monsoons, and fronts are 
crucial to sustain the economies of many 
countries. Excessive rainfall is often a curse that 
can cause flood, leading to property and crop 
damages, loss of human lives and other livestock. 
The deficiency of rain causes drought and failure 
of crops. Floods are among the most devastating 
national hazards in the world, claiming more lives 
and causing more property damage than any 
other natural disasters. 

Conventionally rainfall over the ground is 
measured using rain gauges and radars. Rain 
gauges are far from being adequate, and they offer 
only point measurements and thus they do not 
represent spatial variability of the precipitation 
that varies from a few meters to several 
kilometers. They are highly insufficient to study 
various rain-induced events/processes, like flash 
flood, dam failure, river catchments, etc. Rain 
gauges are almost non-existent over vast oceans.  
On the other hand, radars are better 
representative of the areal rain, but their coverage 
is limited due to their high procurement cost. The 
radar measurements often suffer due to poor 
calibration of radar reflectivity (Z ) and also of Z -e e

Rain relationship. Apart from that, ground clutter 
and anomalous propagation also mar their 
usability. At the time of severe weather 
conditions, ground based observation network 
often failed to work. Thus in view of the limitations 
of the ground measurements, the most convenient 
means to measure the precipitation over large 
area is by using the satellite-based methods that 
offer frequent and uniform coverage over a large 
area. However, the satellite measurements also 
suffer from large errors. While Visible/IR methods 
suffer from their inability to directly sense 
hydrometeors, passive microwave measurements 
suffer from so called beam filling problem, and 
uncertainty in the drop-size distribution, drop 
temperature, fall velocity and shape and 
orientation of the drops, etc.

Satellite Measurement of the Precipitation
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Fig. 1: Rainfall from Kalpana (a) GPI (b) MGPI.

Another method is inspired from GOES Multi-
Spectral Rainfall Algorithm (GMSRA), which in 
our context, we refer as IMSRA where the letter 
“I” stands for INSAT. The IMSRA is not the same 
as GMSRA. In IMSRA, a regression based non-
linear relationship between the brightness 
temperature and the rain rate is established. The 
rain rates considered as truth are taken from 
Precipitation Radar observations from TRMM 
satellite. Prior to rain measurement, a cloud 
classification scheme is applied which essentially 
screens a pixel for probable rain using brightness 

found to be valid for Indian region as well. In order 
to determine the rain rate, the fraction of the 
raining pixels in a grid box determined from a 
number of 3 hourly satellite images is linearly 
related to rain rate.  In this method, due to a single 
threshold for all cloud types to identifying a rainy 
pixel, many non-raining cold clouds (like, cirrus) 
inadvertently get into as raining clouds producing 
false rain. In MOG, we have tried to address this 
problem by subjecting all the pixels that are 
determined rainy based on temperature threshold 
to another test that determines if rain is really 
supported by the total precipitable water (PW) 
and relative humidity (RH) present in the 
atmosphere from the numerical weaver prediction 
model (NWP). The higher value of PW provides 
more water vapour available for possible 
precipitation and higher RH faci l itate 
condensation for cloud formation. A multiplicative 
factor of PW (inch) and RH (fraction), called 
PWRH, is used to further classify the pixel as 
raining or non-raining. The new modified 
technique is referred as modified GPI (MGPI). 
Figure 1 shows the precipitation derived using (a) 
GPI technique and (b) MGPI technique, 
respectively.

makes use of an atmospheric thermodynamic 
model and NWP model derived fields of 
atmospheric parameters. In this method, rain at a 
pixel is not considered in isolation but is related to 
its relative position with respect to neighbouring 
pixels in brightness temperature space.   Figure 3 
shows (a) instantaneous rain rate and (b) daily 
average rain rate measured from H-E method.

o oFig. 2: Rainfall using IMSRA in 0.25  x 0.25

temperature measured at water vapour 
absorption band (6.7 m) and thermal infrared 
band (10.5-12.5 m). This method is used for daily 

o o
averaged rain measurement in 0.25 x0.25  grid
Figure 2 show rain measurement using IMSRA 
method.

 A third method recently developed in MOG is 
called the Hydro-Estimator (H-E) which can 
provide instantaneous rain rate measurements 
from VHRR onboard Kalpana/INSAT at pixel-scale 
(~8km x 8km). This method, presently runs on 
experimental basis, offers the rain measurement 
in the best possible spatial and temporal scales. 
In addition to IR brightness temperatures, it 

. 

Fig.3: Rainfall from Hydro-Estimator at pixel scale (a) 
instantaneous rain rate (mm/h) at 1500 GMT on 30 
S e p t e m b e r  2 0 0 9  ( b )  d a i l y  a c c u m u l a t e d  
rain (mm).
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conditional probability distributions of brightness 
temperatures for given environmental profiles.  

The future of the rain estimation lies in the 
merging of the finer spatial and temporal 
resolution measurements from IR and more direct 
and  phys ica l ly  connected  mic rowave  
measurements.  A number of such algorithms 
already exist in literature and most of them make 
an attempt to calibrate IR measurements with 
microwave. We, in MOG, are also working on 
development of  blended IR-Microwave 
measurement of precipitation. In the near future, 
we will have finer resolution measurements from 
INSAT-3D and more frequent passive microwave 
measurements from the microwave radiometers 
on board Indo-French mission, Megha-Tropiques, 
and a satellite constellation proposed under 
Global Precipitation Mission (GPM). In future, we 
expect to provide better rain estimation to user 
community at finer spatial and temporal 
resolutions

As compared to IR measurements, the passive 
microwave radiances can penetrate the clouds 
and interact with hydrometeors and hence, the 
rain measurement using them is more direct in 
nature.   

A host of rain measuring algorithms using passive 
microwave measurements exist in the literature. 
Some of them are regression based where a 
multiple correlation is established between rain 
rate and various brightness temperatures at 
different frequencies and polarization. The rain 
algorithm for Multi-channel Scanning Microwave 
Radiometer (MSMR) onboard Oceansat-I satellite, 
which was developed in MOG, was a regression 
eloped screening algorithm.Due to absence of 
high frequency channels in MSMR, the rain 
estimation over land was not possible. The global 
oceanic rain estimated from MSMR is shown in 
Fig4. The present day state-of-art rain 
measurement algorithm used for operational rain 
measurement from TRMM TMI involves retrieval 
through the Bayesian formulation using a prior 

 

 

Fig.4: Average Rainfall from MSMR for the month of August 2000.

-  A K Varma, R M Gairola and P K Pal
Meteorology & Oceanography Group
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EventsEvents

 Workshop on Material Handling

Workshop on Material Handling was organised at 
SAC on October 2, 2009 in association with 
Mahatama Gandhi Labour Institute (MGLI), 
Ahmedabad. This workshop was organised to 
educate safety aspects in material handling for 
staff members working in Workshops and 
Integration Facility. 45 participants attended the 
workshop.

This one-day seminar was organised on 
November 7, 2009 with the help of internal 
resources. The objective of the seminar was to 
provide necessary useful/relevant information 
pertaining to administrative rules and procedures 
for Scientists/Engineers at SC & SD levels. 57 
Scientists/Engineers attended the seminar. It 
was well appreciated by all participants.

This was a tailor-made workshop organised 
during November 9-13, 2009 for RESA Scientists 
with an aim to familiarise them in using MATLAB 
package. This was facilitated by internal experts 
from MRSA and SITAA. 22 participants attended 
the workshop.

This was organised during November 23 – 27, 
2009 [1400 hrs – 1730 hrs] with an aim to 
familiarize the usage of IGIS package for 21 SAC 
Scientists. This was facilitated by experts of 
GIDD/RESA and Scanpoint Geomatics Ltd., 
Ahmedabad. 

Seminar on Essential Administrative Rules 
& Procedure for S&T Personnel

 Workshop on MATLAB

Training Programme on IGIS: 

ISRO Induction Training Programme 
(IITP-20)

 Course on Radiative Transfer

Seminar on Internet Security

HRDD organised IITP-20 (ASIM-Applications 
Area) at SAC during November 23 – December 11, 
2009. 68 Scientists/Engineers including four 
participants of IITP-19 (SAC, NRSC-,ADRIN- SCL-) 
attended the program. The programme design 
included technical lectures, lab/facility visits, 
special lectures by eminent speakers, PRL/IPR 
visits in addition to a few non-academic activities 
like sight-seeing, heritage walk, cultural event, 
etc. were included in the programme. 

Course on Radiative Transfer was organised 
during December 07 -10, 2009 at SAC.Prof. C 
Balaji, IIT-Madras was the resource faculty for this 
course. This course was basically designed for 
MOG Scientists. However, we had included a few 
Scientists/Engineers from other Areas of SAC 
(viz., SIPA, SEDA, MRSA and also from other 
Groups of RESA). 34  participants attended the 
course. The course had 8 sessions of 90 minutes 
duration spread over 4 days, which included a 
session with hands on experience.            

A seminar on Internet Security was organised on 
Saturday December 11, 2009 to create awareness 
about internet security for common users. Mr. 
Saumil Shah, Net-square, Ahmedabad was the 
resource person for the seminar. It was a half-a-
day seminar. 53 participants attended this 
informative seminar.
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SATCOM Technology Lab SNPA

Visit in the CATF.

EDUSAT Model Studio. 
Inaugration DECU

SATCOM Technology Lab SNPAPayload Integration Lab SNPA

Chairman, ISRO & Secretary, DoS visited SAC on December 14, 2009.

MRSA Lab Subsystems& RISAT Lab.

Patents & Copyrights 

Satcom Systems.

Patents Granted

1. A System and a Method for secured Patent granted in Singapore        SNAA

data communication in Computer No. 13867, Dt. 30/11/2009

Networks by Phantom Connectivity

Patents filed at Patent Office :

1. Circuit for Compensating Gain Indian application No.                  SNPA

Vatiation  over operating Frequency 3001/CHE/2009

And Temperature Range Date : 26th Nov 2009

2. Stereo strip Triangular S/W for SW-4237/2009                                SIPA

Cartosat -1 Dt. 3.11.2009

Copyrights files

1. Video on ‘The Moon within                                                         DECU

Reach in English Language

2. Video on ‘The Moon within                                                         DECU

Reach in Hindi Language
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RESPOND
th

The 10  Annual Review of 
Respond Projects was   held 
on 17 and 18 November 2009. 
The participants included 
members of Respond Review 
C o m m i t t e e ,  P r i n c i p a l  
Investigators (PIs), SAC Focal 
Persons (SFPs) ,  subject  exper ts ,  SAC 
Management Council (SMC), SAC Council Board 
Members, and other invitees. There were 50 
participants from different institutions. Thirty 
Two Ongoing Projects and Seventeen new Project 
Proposals were reviewed in two days. 

Annual Report of Respond 
at SAC was prepared first 
time for the year 2008-09 
and published. The report 
was given to all the 
participants of Annual 
Respond Review. The 
report was also sent to all 
Division Heads of the 
Centre.

Inaugural session

Vikrambhai Sarabhai Space Exhibition (VSSE) Activities

Young students from various colleges & schools participated and enhanced their 
knowledge pool from the informative  lectures delivered at VSSE, SAC.

•

behalf of ISRO with NOAA/NASA representatives on November 18, 2009 at Washington DC, USA.

• Three day Workshop / Symposium of ISRS was held at SAC from December 17-19, 2009

• One-day workshop was conducted on December 22, 2009 and NRM system established at Bodeli.

• 'Quami Ekta Week' was celebrated from November 19-25, 2009.

• Vigilance week was observed from 03-07 November, 2009. A lecture was arranged on 'Integrity Pact & 

Role of transparency international India' and 'Security & Transparency issues in e-tendering/ 

Procurement" by Shri Jitendra Kohli (IIT, Delhi), Board Member Transparency International, India, Delhi on 

10.11.2008.

A LoI on data sharing for Oceansat-2 collaboration was signed by Dr. R.R. Navalgund, Director, SAC  on 

SAC Lecture Series

Dr. Peter De Maagt, Distinguished Lecturer, IEEE, 
Antenna & Propagation Society, ESA, ESTEC 
Noordwijk, Netherlands delivered lectures, titled 
'Terahertz Technology for Space & Earth 
Applications' & 'Electromagnetic Band Gap (EBG) 
Materials' on  October  26, 2009.

Other Events

Beautiful 
view of  

SAC - 
Campus
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A Joint International Workshop by WG-VIII/6 GEOAG0703 & ISRS on 

“Impact of Climate Change on Agriculture” was organised at SAC during December 17- 18, 2009.

Shri S. Ramdass being felicitated for designing 
the new logo of CSSTE-AP

An IEEE Workshop on Wireless communications 
and mmWave technology was conducted at SAC 
on December 21, 2009.

WELFARE ACTIVITIES AT SAC

Farewell function is organized on last working day of every month to felicitate the  superannuatry staff 
members of SAC & DECU . As a part of this activity and to make the event more memorable, tree saplings 
are planted by retiring staff with their spouse in SAC campus, followed by a felicitation function presided 
by Director, SAC. Function is witnessed by a gathering of staff where Director, SAC presents gift (silver 
plate) to retiring staff as a mark of honor and memory. Also new pensioner identity card, credit society 
gift cheque, retirement benefit cheques and an appreciation letter are also presented to retiring staff. 

Receiving Pension Identity card & 
letter of appreciation

  Spouse receiving retirement benefit cheque

Farewell of superannuating staff  by Welfare Committee :
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New Entrants to SAC

SAC Courier Welcomes

NAME DIVISION DESIGNATION JOININGDATE

SRI. ROMESH KUMAR NANDWANA SNPA-ARG-ETAD SCI/ENG-SC 10-May-09

SRI. PARIKH KRUNALKUMAR VINODCHANDR SNPA-APTG-HPD SCI/ENG-SC 10-May-09

SRI. PATEL HITESHKUMAR SURESHKUMAR MESA-MSFG-MFF TECHNCN-B 13-Oct-09

SRI. ANIL KUMAR GUPTA MRSA-MSTG-MSRD TECH ASST 20-Oct-09

SRI. SAHOTA DHARMENDRA SURJITSINGH ADMIN-PGA-P & GA H V D A 26-Oct-09

MR. HEDAU PRASHANT GOVINDBHAI SRA-QAMD TECH ASST 11-Nov-09

KUM INDERPREET KAUR JRF JRF 13-Nov-09

SRI. JAGAT SINGH HEET BISHT JRF JRF 13-Nov-09

SRI. ROSHAN TAMANG JRF JRF 13-Nov-09

KUM ARUNIMA DASGUPTA JRF JRF 13-Nov-09

KUM VARUNIKA JAIN JRF JRF 13-Nov-09

SRI. MANIK MAHAPATRA JRF JRF 13-Nov-09

SRI. SRIRAM SARAN BHIRAVARASU JRF JRF 13-Nov-09

SRI. SHASHIKANT PATEL JRF JRF 13-Nov-09

JRF JRF 13-Nov-09

KUM PUNALEKAR SUVARNA MEGHASHYAM JRF JRF 13-Nov-09

KUM MINI MAURYA JRF JRF 13-Nov-09

SRI. PRABAKARAN C. JRF JRF 13-Nov-09

KUM ARYA R. JRF JRF 13-Nov-09

SRI. MOHIT KUMAR JRF JRF 13-Nov-09

SRI. DURGESH NANDAN PIYUSH JRF JRF 16-Nov-09

SRI. VYAS SWAPNIL SUNIL JRF JRF 16-Nov-09

KUM MORE REVATI SURESH JRF JRF 17-Nov-09

KUM PRABHJOT KAUR JRF JRF 17-Nov-09

SRI. PRASANTA MULA JRF JRF 17-Nov-09

SRI. THANGJAM GUNESHWAR SINGH JRF JRF 17-Nov-09

SRI. BHEEMIREDDY KRISHNAREDDY JRF JRF 17-Nov-09

SRI. DHADI RAJENDRA BABU JRF JRF 17-Nov-09

KUM PRIYA R. PPG-PPMD SCI ASST 18-Nov-09

SRI. RAHUL RAJAN JRF JRF 23-Nov-09

SRI. SATYENDRA KUMAR SINGH JRF JRF 23-Nov-09

SRI. MODHWADIYA VIJAYKUMAR ARABHAM ESSA-EFTF TECH ASST 24-Nov-09

SRI. JIVANI MUKESH PRABHULAL MESA-CSMG-CMID TECH ASST 27-Nov-09

SRI. PANKAJ TAMBULKER PPG-HRDD SCI ASST 27-Nov-09

SRI. DHORIYANI BHAVIN VINODKUMAR MESA-MSFG-MFF TECH ASST 30-Nov-09

SRI. AJEET KUMAR ASTHANA SRA-EOTED TECH ASST 12-Feb-09

SRI. PANKAJ KUMAR PPG-MISD SCI ASST 12-Feb-09

DR. ARINDAM GHOSH JRF RESH ASS A 12-Jul-09

SRI. SANTOSH KUMAR REDDY V JRF JRF 12-Oct-09

DR. NARESH BABU PENDYALA SEDA-EOSG-SFSD SCI/ENG-SD 21-Dec-09

KUM TANUMI KUMAR EPSA-ABHG-EHD SCI/ENG-SD 21-Dec-09

SRI. SATISH PRASAD ESSA-EnTF-CTF TECH ASST 29-Dec-09

DR. NARAHARISETTY SRIRAM GOPAL SEDA-EOSG-RLOD SCI/ENG-SD 30-Dec-09

DR. BAHARUL ISLAM BARBHUIYA SIPA SCI/ENG-SD 30-Dec-09

SRI. SHINDE YOGESH SUBHASH SEDA-EOSG-SFSD SCI/ENG-SD 31-Dec-09

SRI. DR.SATYA PRAKASH OJHA EPSA-AOSG-ASD SCI/ENG-SD 31-Dec-09

KUM VANYA BAJPAI

SMT. NEHA NANDKEOLYAR
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The Following Colleagues Superannuated from SAC during October-December2009.
Space Applications Center appreciates the valuable service rendered by all of them during their tenure in SAC. SAC 
Courier wishes them a happy, peaceful and healthy retired life. 

Supperannuation

Details indicate the Name and  Division

SRI. K J KALAL
SEDA-EOSG-OSD

SRI. R S DAMOR
DIR-OFF-CMD

SRI. N S PILLAI
PPG

SRI. K L PARMAR
SITAA-SGSTG-AES

SRI. M S PARMAR
ADMIN-PGA-CANTEEN

October

SRI. V K GARG
SPTA-SPTA-AO

SRI. NATWARLAL H SOLANKI
ADMIN-ACCOUNTS

DR. D N HOLLA
ASG-RAC

SRI. DILIP S ADHYARU
ADMIN-PURCHASE-STORES

November

December

SRI. MANILAL 
B BHAVSAR

ADMIN-ACCOUNTS

SRI. UMAKANT 
B PANCHAL

ADMIN-ACCOUNTS

SRI. N 
DAMODARAN

ADMIN-PGA-P & GA

DR. TAPAN  
JYOTI  MAJUMDAR
RESA-MESG-ESHD

SRI. G 
SURIANARAYANAN
ADMIN-PURCHASE

SRI. J K 
PATEL

MSSG-MAID

SAC courier deeply mourns the sad demise of SRI. K.J Kalal



Telecom /Tele Education (Apollo) 
Gujarat Vidhyapith -10 February,2009

SAC, Apollo Hospital and Sabarmati Jail 
received Manthan Award for South Asia
 2009 for Custodial Health Care through 

Satellite - VRC Network for telemedicine.

Awards

Sh.  Surinder Singh ,  Scientist / Engineer-SG, 
received  NASI-Reliance Platinum Jubilee 
award , 2009  from ‘ National Academy of 
Sciences , India  (NASI)’ on  December 14,  2009 
for application oriented contributions  towards 
d e v e l o p m e n t    o f  s u b s y s t e m s  f o r  
Communication  Satellite payload.

 Director, SAC is chosen for the Distinguished

 Alumnus Award of the TIFR Alums.

Cartosat-2B Payload was Flagged-off on October 06, 2009 by Dr Ram Rattan
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