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1.0. Introduction  

NovaSAR is an S-Band Imaging SAR built by Surrey Satellite Technology Limited 

(SSTL), UK, in collaboration with AirBus and launched by ISRO. It operates in the 

imaging frequency band of 3.1-3.3 GHz The satellite was launched on-board PSLV-C42 

on 16 September 2018 (16:38 UTC) from SDSC (Satish Dhawan Space Center), 

Sriharikota. 

It   provides medium resolution SAR data ranging from  6m-45 m resolutions with 

Single,Dual,Tri and Quad-Polarization capability.It is ideal for applications  like flood 

monitoring  agricultural crop assessment  forest monitoring land use mapping disaster 

management   and maritime applications to name a  few.  

The NovaSAR data will be received by NRSC Antenna systems and SSTL supplied RF rack. 

Data is processed using SSTL- Processing systems which are integrated into IMGEOS 

framework for automation through workflows and products are disseminated using NRSC 

IMGEOS systems.   

 Presently, Level-1 SLC and Ground Range products are being provided by the SSTL-

Image Formation Processor-IFP.For the entire imaged duration, data processing is 

carried out by the IFP resulting in longer strips of data.  

 NRSC   has designed and developed scene-based imagery product generation and 

analysis -ready information product generation from the IFP data .These products are 

generated in IMGEOS for supporting and enhancing SAR remote sensing applications  

This document describes the NovaSAR data product specifications and   format.  

2.0. SAR Sensor Specifications 

The NovaSAR SAR sensor operates at the S band microwave frequency and the 

specifications is as tabulated below:  

Table 1:NovaSAR Mission Characteristics  

Parameter Value 

Imaging frequency band S-band (3.1-3.3 GHz, wavelength of ~ 10 cm) 

SAR Antenna Microstrip patch phased array (3x1 m) 
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No. of phase centers 18 

Peak RF power  1.8 kW  

Polarizations  HH, HV, VH, VV  

Imaging polarization  Single, dual, tri or quad-polar  

Duty cycle 2-3 minutes per orbit (equates to single image 800 

km long) 

Payload data memory 544 Gbytes 

AIS Antenna  2 orthogonal mounted monopole antennas per 

receiver  

Design life for operations  7 years  

Design Mass  <440 kg  

Optimum orbit  580 km SSO (LTAN 10:30)  

Propulsion system  Xenon  

Payload data memory  2xHSDR (32 GBytes) + 2xFMMU (512 Gbytes)  

Downlink rate  500 Mbps*  

TT&C frequency band  S-band (2025-2110 MHz, 2200-2290 MHz)  

Downlink frequency band  X-band (8.025-8.4 GHz)  

 

3.0.NovaSAR Imaging Modes  

NovaSAR is designed to image in the three basic  SAR modes of Stripmap, ScanSAR  

and Maritime .The Stripmap provides  6m resolution, with a swath coverage of 13 km to 

20 km. The look-angles   and  swath coverage for   a typical stripmap mode is as 

provided  in Figure 1.  
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Figure 1: NovaSAR Incidence angles and swath coverage for the stripmap mode 

(image courtesy of SSTL ) 

For the ScanSAR mode, the resolutions vary between 20m-45 m with swath coverage 

of 50km to 190 km.The Wide-swath coverage of nearly 400 km mode is done for the 

Maritime at 6m resolution. 

The roll angle for the ScanSAR mode is +/-20 deg and for the strip map mode for the 

near beams the roll is +/-19 deg and for the far beams it’s +/-26 deg.  For the scansar 

wide beam mode, the roll angle is +/-26 deg. For the Maritime mode, the roll bias is +/-

45 deg . The imaging modes with the incidence angles range at 580 km altitude with the 

NESZ specifications are as given in Table 2: 

Table 2:  Imaging Mode-wise specifications 

ModeType Ground 
Range 

Resolution 

Incidence 
Angles 
(At 580 
km Alti) 
(Deg) 

No.of 
Swaths 

Swath 
Width 

(Across 
track) 
(km) 

Worst 
Case 

Sensitivity 
(NESZ) 

(dB 

Worst 
Case 

Azimuth 
Ambiguity 

Ratio 
(DTAR)dB 

Worst 
Case 

Range 
Ambiguity 

Ratio 
(DTAR)dB 

No. Of Looks 

ScanSAR (HH 
or VV) 

20m 15.0-
24.66 

1 100 <-20 <-16 <-16 4 
(2-Range,2 
Azimuth) 

ScanSAR (HH 
or VV) 

20m 24.51-
28.94 

 

1 50 <-21 <-19 <-14 4 
(2-Range,2 
Azimuth) 

Maritime(HH) 6mrange 
13.7m 

azimuth 

34.5-57.3 1 400 <-9.5 N/A <-15 1 
(1Range,1Azimuth) 

StripMap(HH  
or VV) 

6m 16-25.38 9 20 <-20 <-18 <-17 3 
(1-Range, 3 
Azimuth) 
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StripMap(HH 
or VV) 

6m 21.29- 
31.2 

11 13-20 <-19 <-15 <-14 3 
(1-Range,3 
Azimuth) 

ScanSAR  
Wide(HH or 

VV) 

30m 11.29-
25.93 

1 150 <-21 <-19 <-15.5 4 
(2-Range,2 
Azimuth) 

ScanSAR 
Wide (HH or 

VV) 

30m 27.35-
32.01 

1 55 <-19.5 <-17.5 <-16 4 
(2-Range,2 
Azimuth) 

Dual 
Polar(HH&VV) 

20m 13.98-
30.6 

5 50-60 <-20 <-17 <-12 3 
(3-Range,1 
Azimuth) 

Tri-Polar 
(HH&VV&HV) 

30m 15-29.1 3 50-56 <-27 <-17 <-17 4 
(2-Range,2 
Azimuth) 

Tri-Polar 
(HH&VV&HV) 

35m 14.39-
29.08 

2 100km <-26dB <-17 <-8 1 

Co+Cross 
Polar  

(HH & HV) 

40m 12.95-
31.18 

1 195km <-21dB <-15           <-10 4 Co-pol(4  range 
,1 azimuth), 
1 Cross pol 

Co+Cross 
Polar  

(HH & HV) 

45m 12.95-
31.18 

1 195km <-26dB <-14            <-5 1 

ScanSAR 
Survey 

33m 11.82-
30.26 

1 195km <-19.5dB <-17            <-
12 

3 
(3-Range,1 
Azimuth) 

Reference: SSTL-Airbus Products Specification 

4.0 .NovaSAR Data Products 

  NovaSAR data products are scene-framed from the IFP strip product and 

processed at various levels for ease of data handling and analysis. 

For the maritime mode, strip data is provided at present .Table 3 and Table 4 provide 

the details on the processing applied to various imaging modes. 

Table 3:  Levels of Processing 

Level-1 
SLC 

Scene-Based 
Geo-Tagged Product 

(For StripMap Mode only) 
 

Slant Range Product 
Format-GeoTIFF 

Level-1 
GND 

Scene-Based 
Geo-Tagged Product 
(For StripMap Mode ) 

Ground Range  Product 
Format-GeoTIFF 

Level-1 
SCD 

Scene-Based 
Geo-Tagged Product 

    (For ScanSAR  Mode ) 

Ground Range  Product 
Format-GeoTIFF 

Level-1  
Maritime 

Strip-Based  
GeoTagged Product 

 

Ground Range  Product 
Format-GeoTIFF 

Level-2 
GeoRef 

Scene-Based 
Geo-Referenced Product 

(For Stripmap  and ScanSAR 
modes) 

 

Map Projected Product  
with Sigma Naught 

Backscatter and Surface 
Water layer products  

Format-GeoTIFF 
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Table 4: Imaging Modes and Levels of Processing 

Imaging mode Processing  Level 

 Level-1 Scene Level-2 Scene 

StripMap SLC √ √ 

StripMap GRD √ √ 

ScanSAR SCD √ √ 

Maritime * * 

 

* Not Applicable currently 

4.1. Level-1 Scene-based Products-Specifications and Format 

NovaSAR data products are provided as a complete strip for the entire imaging duration 

resulting with non-standard azimuth coverage by SSTL with various swaths.   Such 

large azimuth extents consume more memory for storage coupled with higher 

processing time for analysis. In order to minimize the processing load and maximize the 

ease of data utilization from the user perspective, a standard sized product is 

necessary. 

For  a given strip of data scene-framing is carried out by suitably selecting fixed sized 

azimuth extent with 10% of overlap between the consecutive scenes through NovaSAR 

Scene making Software-SMS.It is designed to generate standardized Level-1 products 

are geo-tagged and provided in the GeoTiff format in WGS-84 datumfor the  SLC, GRD 

and SCD  products . 

The Geographic Tie-points and the Azimuth time stamping is modified with respect to 

the scene-extent. The Lat/Lon points for the scene-centre and the scene-corners are 

provided .A Quick Look image in jpeg format for each daughter scene is provided, in 

addition to the imagery files in tiff format and the modified Meta data in xml format. 

 

 

 

 



       

SARDPD/MDPG/DPA/NRSC 
 

4.2. Level-2 Scene- Based Products-Specifications and Format 

The Level-2 product is the Bundled Geo-referenced product containing scene-based 

geo-referenced imagery   along   with Geo-referenced Sigma –Naught Backscatter and 

Surface Water Layer products as Analysis-Ready data-ARD. 

 The sigma naught backscatter is derived using the radar equation as: 

σ0=10*log10(DN*DN/K)+10*log10(sin(ipixel)/sin(icentre)                  (1) 

where  σ0->Sigma Naught backscatter at each pixel 

DN->Digital number in the imagery 

K->Calibration Constant 

i->Incidence Angle . 

 The surface water-layer products are generated for the co and cross pol channels 

using backscatter thresholds.  

The   products are in the WGS84 datum and Universal Transverse Mercator-UTM 

projection .The sigma naught backscatter products and Surface Water Layer Products 

are generated along with the imagery files in the tiff format. A quick-look image in jpeg 

format along with the modified meta data, relevant to Level-2  are  also provided. 

 The Sigma Naught Reference Values as per AirBus is provided in Annexure 2. 

It is to be noted that the corrections due to topographic variations   shall be 

implemented subsequently on the Level-2 products with Local – incidence Angle and 

layover maps and derived Information Products.   

 The resolutions/Swath Coverage, Incidence Angle Range and scene sizes areas 

shown as under: 
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 Table 5: Scene -sizes as per the imaging mode 

 

 NOVASAR-S Imaging modes 

S.

No 

Mode Ground 

range 

resolution |  

Swath width 

( across 

track ) 

Incidence angles Standard Level 

1/Level-2  Slice Range 

XAzimuth Extent(KM) 

Approximate Data 
Volumes*(Level-1) 

 

1.  1a ScanSAR 20m | 100 km  15.8-25.38° 100X100  100-150 MB 

2.  1b ScanSAR 20m | 50 km  25-29.4° 50X50  50-100 MB 

3.  2 Maritime 6m range  

13.7m 

azimuth 

 | 400 km  

34.5-57.3° As per Acquisition 

Extent in Azimuth 

2-6 GB 

4. G 3a Stripmap 6m | 20 km  16-25.38° 20X20  120-170 MB  

5.  3b Stripmap 6m | 13-20 km  21.83-31.2° 13-20X20 100-160 MB 

6.  4a ScanSAR 

Wide 

30m | 140 km 14-27.39° 140X140  200-400 MB 

7.  4b ScanSAR 

Wide 

30m | 55 km  27.35-32.01° 55X55  50-200 MB 

8.  ScanSAr_40 

Co-Pol+ Cross 

Pol 

40m | 195 km 13.00-31.14° 195X195  200-400 MB 

9.  Stripmap_6 

Single Pol 

6m | 18-25 km 13.10-31.22° 18-25X25 100-200 MB 

10.  Stripmap_6x20 

Cross-Pol 

6m | 20 km 13.10-31.22° 20X20  120-170 MB 

11.  ScanSAR_20 

CoPol+Cross 

Pol 

20m | 20-

30km 

13.00-31.22° 20-30X30 100-200 MB 

12.  ScanSAR_30 

Single-Pol 

30m | 195 KM 13.0-31.137° 195X195  200-400 MB 
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*For Level 2   products, the data volumes is nearly  4 x (Level-1  Scene Product 

Volume).  

Both the Level-1 and Level-2 products are   supported for viewing using generic Image-

viewing software /COTS packages. 

4.3. Scene-Based Product Details  

The Product details are described in the table as below: 

Table 6: NovaSAR  Product Details 

Product 
Type(Scene-

framed) 

Imaging Mode Polarizations Product Contains 

Level-1 –

SLC 

 

(Single look 

complex) 

Stripmap  Only Single/Dual Scene-framed 

image strip with 

imagery files-for 

each polarization, 

Quick-Look images 

and metadata. 

Level-1 –

GRD 

 

(Ground 

Range 

detected) 

Stripmap –GRD 

ScanSAR/Maritime –SCD 

 

GRD- Ground range 

detected 

SCD-ScanSAR detected 

Single/Dual/Tripol Scene-framed 

image strip with 

imagery files-for 

each polarization, 

Quick-Look images 

and metadata. 

Level-2  - 

Bundled 

Stripmap/ScanSAR/*Maritime 

 

 

 

 

 

 

 

Single/Dual/Tripol Geo-referenced 

Imagery files, Geo-

referenced Sigma 

Naught files and 

Geo-Referenced 

Surface Water Layer 

files for each 

polarization, along 

with   Incidence 

Angle file and 

metadata. 

The product file-naming and input/output matrix convention are as  in Table 7. 
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Table 7:Scene-Based Products- Input/Output  Matrix 

Process 

Name 

Input in IMGEOS-

SAN 

Output in IMGEOS-SAN Remarks 

Level-1  

Scene-

Based  

Level-1  Work-order 

:  NVS_* _01  

Scene-Based Output 

products in the output path  

1.SCNNVS_*_01_01  

2.SCNNVS_* _01_02  

.....  

3.SCNNVS_* _01_0N  

4.Modified Meta File  

5.QuickLook image 

   

Scene-based products  

where N is the  total 

number of scenes 

generated from the strip.  

   

   

   

 Eg.:metadata.xml  

   

 Eg.:QLP.jpg  

   

Level-2  

Scene-

Based 

Level-2 Work Order 

ID : YYXXXXXX  

 

Output Work order ID:WOID 

in the prescribed output path 

with the following entries:  

1.Geo-Referenced Imageries 

for various Imaging modes  

2.Sigma Naught Products in 

GeoTIFF format 

 3.Water Layer Products in 

GeoTiff Format  

4. Modified Meta File.  

5. Quick-look file 

 

E.g.:  image_HH.tif 

image_VV.tif 

E.g.: 

Georefsigma_HH.tif 

Georefsigma_VV.tif 

E.g.: Novaswl_HH.tif 

Novaswl_VV.tif 

 

E.g.: metadata.xml 

WOID.log 
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Using the Impulse Response Function analysis,the PSLR  for the stripmap mode is 

found to be -20.8 dBin Azimuth and -20.7 dB in elevation for the stripmap mode. 

 

5.0 Geolocation Accuracy  

The  spatial and radiometric quality parameters are monitored since  the commisioning 

phase  and subsequently in  the IMGEOS inception phase .The  location accuracy  as 

observed for various modes is as tabulated in Table 8: 

                                             Table 8:Geolocation  Parameters 

DOP Mode Lat/Lon RMSE  
(Az) 
m 

RMSE 
(Rng) 
m  

3/3/2020 20m 
ScanSAR 
HH 

32.5/90.8 153S 693 E 

3/3/2020 20m 
ScanSAR 
HV 

32.5/90.8 165S 675E 

2/9/2019 30m 
ScanSAR 
HH,HV,VV 

22.7/78.4 709N 216E 

11/3/2020 6m 
StripMap 

24.8/82.5 184N 762W 

 

The system level  geolocation accuracies are found to be high in the  strip data as  the 

geolocation  is based on the Ellipsoid Model but is improved post terrain correction 

where true  height  is  incorporated for the geolocation 

 
6.0 Level-1 and Level-2 Data Product Volumes 
 
For a given imaging mode ,the Level-1 scene volume  for each imaged polarization is 

found to vary between 30 MB to  400 MB .  

 The corresponding Level 2 Imagery volume would be nearly 60 MB to 600 MB. The 

Sigma Naught Backscatter product would be 120 MB to 1200 MB .The Surface Water 

Layer would be 30MB to 300MB in volume. 
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7.0. Metadata File  
 
The Metadata File logically records the full information on radar data acquisition, image 

generation and image characteristics. It enables full interpretation of the Image Product 

File. Along with the imageries, the updated meta information is provided as 

metadata.xml .This includes the scene–related information along with the Information 

Product related fields based on the processing level of product.  

The sigma naught reference values are presented in Annexure 1.The Meta data file 

format is provided in Annexure -2. The Level-1 and Level-2 sample metadata .xml is   

provided in Annexure -3 and Annexure -4.  
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Annexure-1 
 

* Sigma Naught Reference  Values   

 
 

* Values are as provided in the initial phase. 
The updated values   shall be appended subsequently 

 

Annexure 2 
Meta Data File Format  

Metadata files are ASCII text files in XML (Extensible Markup Language) format. XML is 
a self-descriptive format. 
 
Parameter Parameter 

Format 
Description 

Units Meaning Permis
sible 
Values 

Comment 

Primary Grouping = Product 

ProductName text_string  Name of the 
parent product 

 e.g.NovaSAR_01_1400
8_grd_ 
180125_121508_HH_1 

ProductID integer_value     

SceneID integer_value  Scene number   

Strip ID integer_value  Strip Number   

Primary Grouping = Source_Attributes 

Satellite text_string   eg ‘NovaSAR1’  

Sensor text_string   eg ‘SAR’  

InputDataSetID text_string  File name of 
processed 
echo data 
file 

  

InputDataSetFacilityID text_string  Name of 
ground station 
facility that 
received echo 
data. 

eg ‘SSTL’  
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ModeID integer_value  The ID of the 
instrument 
mode used. 

  

OperationalMode integer_value  SAR 
Operational 
Mode 

  

OperationalSwath integer_value  SAR 
Operational 
Swath 

  

Operational Mode 
Name 

text_string  Indicates the 
imaging mode 
with resolution, 
polarization and 
swath  coverage 
details 

  

 
Parameter Parameter 

Format 
Description 

Units Meaning Permis
sible 

Values 

Comment 

AcquisitionID integer_value  Acquisition ID   

ModeMnemonic text_string    A usually 3 char 
mnemonic for the 
Image Product 

RawDataStartTime text_string 
(YY-MM-DD 
HH:MM:SS.s
ssss) 

 Start time 
of 
acquisition 
raw data 
used to 
generate 
scene. 

  

Polarisations text_array  List of 
Polarisation 
types used 

VV, HH, 
HV, VH 

 

NumberofSwaths integer_value  Number 
of range 
sub 
swaths 
used to 
form 
image 

 set to 1 for 
Strip-map 
modes 

PulsesReceivedPerDwell* integer_value  The number 
of PRI 
packets of 
valid raw 
data used in 
each 
subswath 
burst. 

 *Output only in 
ScanSAR& Maritime 
Modes 

 
See Note 1 

NumberOfPulseIntervalsPerD
well* 

integer_value  The 
number 
of PRI in 
each 
subswat
h burst. 

 *Output only in 
ScanSAR& Maritime 
Modes 
See Note 1 
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Rank integer_value  Rank of 
received echoie 
the number of 
complete PRI 
between 
transmission of 
pulse and pulse 
reception 

 See Note 1 

ReceiveGain float_value dB Receiver 
relative gain 

 See Note 1 

 

Parameter Parameter 
Format 
Description 

Units Meaning Permissible 
Values 

Comment 

RadarCentreFrequency float_value Hz Radar Centre 
Frequency 

  

PulseRepetitionFrequency float_value Hz Pulse 
Repetition 
Frequency 

 See Note 
1 

PulseLength float_value sec Duration of transmit 
pulse for each sub 
swath. 

 See Note 
1 

ChirpBandwidth float_value Hz Bandwidth of 
transmit pulse for 
each sub swath. 

 See Note 
1 

AntennaPointing text_string  Antenna 
pointing 
direction 

‘LEFT’ or ‘RIGHT’  

YawSteeringFlag text_string  Defines whether 
platform is steered 
to orient antenna in 
zero Doppler 
direction 

‘TRUE’ 
or 
‘FALSE’ 

 

EchoSamplingRate float_value  Number of raw echo 
data complex 
samples per 
second. 

 See Note 
1 

RawBitsPerSample float_value  Equivalent number 
of bits per I/Q 
sample 

2.5, 3, 3.5, 4, 4.5, 
5,12 

See Note 
1 

SamplesPerEchoLine integer_value  Number of raw echo 
data complex 
samples per pulse. 

 See Note 
1 

InternalRefNoise float_value counts RMS of Internal 
Noise pixels. 

 See Note 
1,3 

ExternalRefNoise float_value counts RMS of External 
Noise pixels. 

 See Note 
1,3 

Bias_I float_value counts Mean value of real 
part of digitised 
echo data 

 See Note 
3 

Bias_Q float_value counts Mean value of 
imaginary part of 
digitised echo data 

 See Note 
3 
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Parameter Parameter 
Format 
Description 

Units Meaning Permissible 
Values 

Comment 

StandardDeviation_I float_value counts Standard 
Deviation of 
real part of 
digitised echo 
data samples 

 See Note 
3 

StandardDeviation_Q float_value counts Standard 
Deviation of 
imaginary 
part of 
digitised 
echo data 
samples 

 See Note 
3 

GainImbalance float_value dB Ratio of the 
mean power 
of the real 
part of the 
digitised 
echo data to 
the mean 
power of the 
imaginary 
part of the 
echo data 

  

PhaseOrthogonality float_value degrees Deviation 
from 
quadrature 
of real and 
imaginary 
parts of 
echo data 

 A positive 
value 
indicates 
that there 
is less 
than 90 
degrees 
between 
real and 
imaginary 
parts 

FractionOfPacketsWithError integer_value  Fraction of 
raw data 
packets 
used to form 
image that 
were 
detected as 
containing 
errors. 

 Total 
packet 
errors is 
sum of 
Data Error 
1 plus 
Data Error 
2 plus 
Data Error 
3 

DataError_MissingPackets integer_value  Number of 
Missing 
Packets in 
processed 
echo data 
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DataError_CRC integer_value  Number of 
Cyclic 
Redundancy 
Check 
errors in 
processed 
echo data 

  

 
 

Parameter Parameter 
Format 
Description 

Units Meaning Permissible 
Values 

Comment 

DataError_PRI_type integer_value  Number of 
wrong PRI 
Type 
errors in 
processed 
echo data 

  

 

OrbitDataFile text_string  Name 
of file 
contai
ning 
orbit 
data. 

  

PassDirection text_string   ‘ASCENDIN
G’ or 
‘DESCENDI
NG’ 

Direction of 
satellite pass at 
the start of the 
image 

OrbitDataSource text_string  Origin of 
the orbit 
data file 
used 

‘GPS 
DATA’ 
or ‘TLE 
FILE’ 

 

NumberOfStateVect
orSets 

integer_value  Numbe
r of 
state 
vectors 
used in 
the 
given 
scene. 

  

For each state 
vector set.... 

     

Time text_string (YY-MM-DD 
HH:MM:SS.sssss) 

GPS 
Position 
Timestam
p 

 e.g. 2018-01-25 
12:15:09.77851 

xPosition float_value m GPS 
Position 

  

yPosition float_value m GPS 
Position 

  

zPosition float_value m GPS 
Position 

  

xVelocity float_value m/s GPS   
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Velocity 

yVelocity float_value m/s GPS 
Velocity 

  

zVelocity float_value m/s GPS 
Velocity 

  

...end of state 
vector set details 

     

AttitudeDataSource text_string  ‘GPS’ or 
‘MODEL’ 

 Roll/Pitch/Yaw all 
set to zero if set 
to ‘MODEL’ 
Always ‘GPS’ for 
NovaSAR 

PlatformRoll float_value deg Payload 
roll angle 

 Roll Attitude 
Parameter 
value at zero 
Doppler time of 
mid-image. 
Relative to 
Zero Doppler 
Frame (ZDF) 

PlatformPitch float_value deg Payload 
pitch 
angle 

 Pitch Attitude 
Parameter 
value at zero 
Doppler time of 
mid-image. 
Relative to 
ZDF 

PlatformYaw float_value deg Payload 
yaw angle 

 Yaw Attitude 
Parameter 
value at zero 
Doppler time of 
mid-image. 
Relative to 
ZDF 

PlatformRollRate float_value deg/s
ec 

Payload 
roll angle 
rate 

 Roll rate 
Parameter 
value, 
assumed 
constant over 
the acquisition 

PlatformPitchRate float_value deg/s
ec 

Payload 
pitch 
angle rate 

 Pitch rate 
Parameter 
value, assumed 
constant over 
the acquisition 

PlatformYawRate float_value deg/s
ec 

Payload 
yaw angle 
rate 

 Yaw rate 
Parameter value, 
assumed constant 
over the 
acquisition 
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Parameter Parameter 
Format 
Description 

U
nit
s 

Meaning Permissible Values Comment 

ProductType text_string  Product Type “slc” Stripmap, 
Single Look 
Complex, Slant 
Range 
“srd” Stripmap, 
Multilook Detected, 
Slant Range 
“grd” Stripmap, 
Multilook Detected, 
Ground Range 
“scd” ScanSAR, 
Multilook Detected, 
Ground Range and  
”Bundled”,  
Georeferenced 
along with Analysis 
ReadyData 
 

 

ProcessingFa
cility 

text_string   e.g.NRSC/ISRO  

ProcessingLev
el 

text_string  Indicates Level 
of Processing 

L1  
L2 

 

ProcessingTi
me 

text_string 
(YYMMD
D_HH 
MM) 

 Time of 
processing to 
this image 
product by 
IFP. 

  

SoftwareVersi
on 

text_string  Version of 
IFP 
software 
used. 

  

AlgorithmUsed text_string  Selected 
Processi
ng 
Algorith
m 

RM’ or ‘RD –
Interpolator’ or ‘RD 
– Fourier Shift’ or 
‘RD – Chirp Scale’ 

RM: Range 
Migration RD: 
Range 
Doppler 

ExtendedChir
pScaling 

text_string   ‘TRUE’ or ‘FALSE’ Set ‘TRUE’ in 
ScanSAR or 
Maritime modes 

wK_Flag text_string N/
A 

Whether a 
component 
of the 
matched filter 
in the 
range/Dopple
r frequency 
domain has 
been applied. 

‘TRUE’ or ‘FALSE’  

RadiometricSc
aling 

text_string N/
A 

 ‘None’ 
‘Sigma0’ 
‘Beta0’ 
‘Gamma0’ 

No radiometric 
scaling applied 
rcs per unit 
area on Earth 



       

SARDPD/MDPG/DPA/NRSC 
 

Ellipsoid rcs 
per unit area in 
the plane of the 
look direction 
rcs per unit 
area in the 
plane 
perpendicular 
to look 
direction 

 
 
 
 
 
 

Parameter Parameter 
Format 
Description 

Uni
ts 

Meaning Permi
ssible 
Values 

Comm
ent 

RadiometricSmoothingP
erformed 

text_string N/
A 

Indicates 
whether 

‘TRUE’ or Output 
in 
ScanS
AR 
only 

   smoothing has 
been 

‘FALSE’  

   performed to 
merge 

  

   neighbouringSca
nSAR 

  

   image blocks (in 
range 

  

   and azimuth)   

DopplerSource text_string N/
A 

 Always 
‘ORBIT & 
ATTITUDE’ 

 

ZeroDopplerTimeFirstLin
e 

text_string 
(YY-MM-DD 
HH:MM:SS.
sssss) 

 The time at 
which the radar 
viewed the 
location of first 
image line in 
direction of 
closest 
approach. 

  

ZeroDopplerTimeLastLin
e 

text_string 
(YY-MM-DD 
HH:MM:SS.
sssss) 

 The time at 
which the radar 
viewed the 
location of last 
image line in 
direction of 
closest 
approach. 
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Parameter Parameter 
Format 
Descriptio
n 

Units Meaning Permis
sible 
Values 

Comment 

SWST float_valu
e 

secon
ds 

Time 
between 
start of a 
transmit 
pulse 
and start 
of the 
receive 
window 
in which 
the 
ground 
return 
from that 
pulse is 
received. 
(for the 
indicated 
subswat
h) 

 See Note 1, 
3 

NumberOfRangeLooks integer_va
lue 

N/A Number of 
Range 
Looks 
processed 

 Looks are 
defined in 
frequency 
and may 
overlap. 

RangeLookBandwidth float_valu
e 

Hz Range 
Bandw
idth 
per 
Look 

  

TotalProcessedRangeBan
dwidth 

float_valu
e 

Hz Total 
Bandwidth 
spanned 
by all of 
the range 
looks. 

 Will be less 
than sum of 
look 
bandwidths if 
looks 
overlap. 

NumberOfAzimuthLooks integer_va
lue 

N/A Number of 
azimuth 
Looks 
processed 

 In 
ScanSAR 
modes 
looks are 
defined in 
time 
domain. 

AzimuthLookBandwidth float_valu
e 

Hz Azimuth 
Bandwidth 
per Look 
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TotalProcessedAzimuthBa
ndwidth 

float_valu
e 

Hz Total 
Bandwidth 
spanned 
by all of 
the 
azimuth 
looks. 

 Will be 
less 
than 
sum of 
look 
bandwi
dths if 
looks 
overlap
. For 
ScanS
AR is 
the 
sum of 
a look 
bandwi
dth 
plus 
the 
range 
of look 
centre 
frequen
cy over 
imaged 
ground 
extent 
for 
subswa
th 
burst. 

 
 
 
 

Parameter Parameter 
Format 
Descripti
on 

Units Meaning Permissib
le Values 

Comment 

IRFWindow text_string N/A Type of 
window 
function 
applied to 
data, in 
frequency 
domain, to 
reduce IRF 
sidelobe 
levels. 

‘None’ or 
‘Taylor’ or 
‘Hanning’ 
or ‘Kaiser’ 

 

WindowParam1 float_value N/A Paramet
er 1 
value for 
IRF 
window 

Weight 
paramet
er. 

Taylor: 
Number 
of 
sidelob
es of 
desired 
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peak 
sidelob
e level 

WindowParam2* float_value  Paramet
er 2 
value for 
IRF 
window 

Nominal level 
first sidelobes. 

*Outpu
t for 
Taylor 
weight 
only 

SlantRangeNearEd
ge 

float_value metre
s 

Distance 
from radar 
to ground 
in zero 
Doppler 
look 
direction 
at near 
swath 
edge 

  

PlatformHeight float_value metre
s 

Nominal 
platform 
height above 
reference 
ellipsoid 

  

DopplerCentroid float_array Hz Offset of 
centre of 
process
ed 
Doppler 
bandwid
th from 
zero. 

 At pre-
defined 
positions 
across 
swath 
(0.2,0.5& 
0.8 of 
swath in 
Slant 
Range).  
Note this 
may not 
be the 
received 
Doppler 
centroid. 

IRF_3dBWidth float_value m Replica auto-
correlation 3 
dB width 

  

IRF_PSLR float_value dB Replica auto-
correlation 
Peak 
Sidelobe 
level ratio, 
PSLR 
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Parameter Parameter 
Format 
Description 

Units Meaning Permissible 
Values 

Comment 

IRF_ISLR float_value dB Replica 
auto-
correlation 
Integrated 
Sidelobe 
Level Ratio, 
ISLR 

  

ChirpAmp
Coeffs 

float_array N/A Coefficient
s of 
polynomial 
fit to 
amplitude 
component 
of 
deramped 
replica, in 
amplitude/
sample

n
. 

First 
sample in 
line is 
sample 
no. 0. 

Output only when 
repFiltmethod = 3 or 4 
Array length = repFiltOrd + 
1 
Values output in order A0, 
A1, … An for fit 
Polynomial to be evaluated 
A0 + A1x … +Anx

n
 

where x is replica sample 
number. 
Evaluated polynomial gives 
linear amplitude. 
See Note 

ChirpPhas
eCoeffs 

float_array N/A Coefficient
s of 
polynomial 
fit to phase 
component 
of 
deramped 
replica, in 
degrees/sa
mple

n
. 

First 
sample in 
line is 
sample 
no. 0. 

Output only when 
repFiltmethod = 3 or 4 
Array length = repFiltOrd + 
1 

 
 
 

Parameter ParameterFor
mat 
Description 

Units Meaning Permis
sible 
Values 

Comment 

     Values 
output 
in order 
A0, A1, 
… An 
for fit 
Polyno
mial to 
be 
evaluat
ed A0 + 
A1x … 
+Anx

n
 

where x 
is 
replica 
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sample 
number
. 
Evaluated 
polynomi
al gives 
phase in 
degrees 
See Note 

ChirpDirection text_string N/A Slope 
of 
Transm
itted 
RF 
Pulse 
Freque
ncy 
Modula
tion 

‘UPCHIRP’, 
‘DOWNCHIRP
’ or 
‘ALTERNATE’ 

 

GroundToSlantRangeCoeffi
cients* 

float_array N/A Coefficie
nts of 
polynom
ial fit to 
the 
"Ground 
to Slant 
Range" 
transfor
m 
applied. 
Fixed 
along all 
image 
slices. 

In (slant range 
in m)/(pixel 
no.)

n
 where 

first pixel in 
line is pixel no. 
0. 

*outpu
t for 
groun
d 
range 
produc
ts 
only. 
Array 
length = 
srtgrOrd + 
1 
Values 
output 
in order 
A0, A1, 
… An 
for fit 
Polynomi
al to be 
evaluated 
A0+ A1x 
… +Anx

n
 

where x 
is pixel 
number in 
the line 
where the 
first pixel 
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Parameter Parameter 
Format 
Description 

Units Meaning Permissible  
Values 

Comment 

     in the line 
has x=0. 
Evaluated 
polynomial 
gives Slant 
Range in 
metres. 

IncAngleCoeffs float_array  Polynomial 
coefficients 
for 
incidence 
angle at 
pixel 
position. 

In deg/(pixel 
no.)

n
 where 

first pixel in 
line is pixel 
no. 0. 

at mid-
imageValue
s output in 
order A0, A1, 
… An for 
fitPolynomia
l to be 
evaluated A0 
+ A1x … 
+Anx

n
where 

x is pixel 
number in 
the line 
where the 
first pixel in 
the line has 
x=0. 
Evaluated 
polynomial 
gives 
incidence 
angle in 
degrees. 

DepAngleCoeffs float_array  Polynomial 
coefficients 
for 
depression 
angle 

In deg/(pixel 
no.)

n
 where 

first pixel in 
line is pixel 
no. 0. 

at mid-
image 
Values 
output in 
order A0, A1, 
… An for fit 
Polynomial 
to be 
evaluated A0 
+ A1x … 
+Anx

n
 

where x is 
pixel 
number in 
the line 
where the 
first pixel 
in the line 
has x=0. 
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NearRange 
Incidence 
Angle 

Float  Incidence 
angle  at 
Near Range 

  

Center 
IncidenceAngle 

Float  Center 
Incidence 
Angle 

  

FarRange 
IncidenceAngle 

Float  Incidence 
angle  at 
Far Range 

  

RangeSwath Int  Swath 
Width (In 
km) 
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Parameter Parameter 
Format 
Description 

Units Meaning Permissibl
e Values 

Comment 

     Evaluate
d 
polynomi
al gives 
depressio
n angle in 
degrees. 

    Projection text_string N/A Indicates 
the  coordinate 
reference 
system  for 
location on 
earth.  The 
projection used 
here is the 
Universal 
Transverse 
Mercater. 

Eg .:UTM For L2 
only 
 

TerrainHeightUsed float_value metres Assumed 
mean 
scene 
height used 
in 
geolocation 
calculations 

 For L2 
only 

FalseEasting Float value metres   For L2 
only 

FalseNorthing Float value metres   For L2 
only 

StandardParallel Float value metres   For L2 
only 

DEMCorrection String  Applied 
/NotApplied 

 For L2 
only 

 

ProductFormat text_string N/A Image File 
Format 

‘GeoTIFF’ or 
'Big GeoTIFF' 

 

OutputMediaInterleavin
g 

text_string N/A Describes 
interleaving 
of real and 
complex 
parts of 
samples for 

‘LINE_INTERLEAVED’ or 
‘PIXEL_INTERLEAVED’ 
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complex 
products. 

DataType text_string N/A  ‘COMPLEX’ or 
‘MAGNITUDE_DETECTED’ or  
‘Geo-Referenced’ 

BitsPerSample integer_valu
e 

N/A Number of bits 
contained in 
each image 
pixel 
component 
value 

8 or 16 or 32  

NumberofSamplesPer 
Line 

integer_valu
e 

N/A Number of 
pixels per line 
of image. 

  

NumberOfLinesInImage integer_value  Number of lines 
in scene 

  

SampledPixelSpacing float_value metres Distance 
between pixels 
in across-track 
(range) direction 

 metres 

SampledLineSpacing float_value metres Distance 
between 
pixels in 
along-track 
direction 

 metres 

LineTimeOrdering text_string N/A Time 
ordering of 
lines in 
along-track 
direction 

‘INCREASING’ or 
‘DECREASING’ 

 

PixelTimeOrdering text_string N/A Time 
ordering of 
lines in 
across-track 
direction 

‘INCREASING’ or 
‘DECREASING’ 

 

 
 
 

Parameter Paramete
r Format 
Descriptio
n 

Unit
s 

Meaning Permissi
ble 
Values 

Comment 

      

RangeResolution float_valu
e 

N/A Nominal range 
resolution 

 metres 

AzimuthResolution float_valu
e 

N/A Nomin
al 
azimut
h 
resoluti
on 

 metres 
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PixelMeanI float_valu
e 

 Mean value 
of scene 
pixel I 
values 

 Mean of real part 
of pixel values for 
complex images 

PixelMeanQ float_valu
e 

 Mean value 
of image 
pixel Q 
values 

 Mean of 
complex part 
of pixel values 
for complex 
images 

PixelStandardDeviatio
nI 

float_valu
e 

 Standard 
Deviation of 
scene pixel I 
values 

 Standard 
Deviation of real 
part of pixel 
values for 
complex images 

PixelStandardDeviatio
nQ 

float_valu
e 

 Standard 
Deviation of 
scene pixel 
Q values 

 Standard Deviation 
of complex part of 
pixel values for 
complex images 

Equiv_Number_of_Lo
oks 

float_valu
e 

 Number of 
independent 
looks that would 
give same 
scattering cross 
section variance 
for a uniform 
distributed 
scene as the 
look 
arrangement 
used by IFP. 

  

CalibrationConstant float_valu
e 

 Radiometric 
calibration 
constant 

 The radiometric 
scattering cross 
section, σ0, β0 or 
λ0, is the (pixel 
value)

2
/ 

CalibrationConst
ant 

CalibrationStatus float_valu
e 

N/A Status of 
mission 
radiometric 
calibration. 

Uncalibrated 
Preliminary 

 

 

Parameter Parameter 
Format 
Descriptio
n 

Units Meaning Permi
ssible 
Value
s 

Comment 

    Relative 
Calibrat
ed 

 

ImageNoiseRangePixelPo
sitions 

integer_val
ue 

 Across swath 
pixel positions 
at which 
Image Noise 
values are 
provided 
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ImageNoiseValue float_value pixel 
counts
^2 

Noise 
contributio
n to 
image 

 Varianc
e of 
noise 
contribu
tion to 
image. 

     
  ImageMapcorners 
(UL,UR,LR,LL) 
 

Float  metres Map 
corners of 
the image 
in easting 
,northing  

 Image 
corners 

ImageLat/lon 
(UL,UR,LR,LL) 
 

Float Decim
al 
degree 

Image  
corners in 
geodetic  

 Image 
Corners  

ProductMapCorners 
(UL,UR,LR,LL) 
 

Float  metres Product 
corners of 
the image 
(easting 
,northing ) 

 Product
corners 

ProductLat/Lon 
(UL,UR,LR,LL) 
 

Float Decim
al 
degree 

Product  
corners in 
geodetic  

 Product 
Corners  

L2_SoftwareVersion decimal - Version 
ID 

 - 

SceneNoData 
 

Binary 0 or  1  0 - for 
nominal 
1-  for 
data loss 

 Quality 
Flag  

Primary Grouping = geographicInformation 

EllipsoidName text_string N/A Nameof 
Referenc
e 
Ellipsoid 
Model 

 eg ‘WGS84’ 

SemiMajorAxis float_value metres Semi-
major 
axis of 
referenc
e 
ellispoid 

  

SemiMinorAxis float_value metres Semi-
minor 
axis of 
referenc
e 
ellipsoid 

  

NumberOfRangeTiepoints Integer_val
ue 

N/A Number of 
across track tie 
points provided 
in scene 

  

NumberOfAzimuthTiepoint
s 

Integer_val
ue 

N/A Number of 
along track tie 
point positions 
provided in 
scene 

  



       

SARDPD/MDPG/DPA/NRSC 
 

For each tiepoint....      

Line float_value N/A Line number of 
tie point 

First line in 
image 

 

 

Parameter Parameter 
Format 
Description 

Units Meaning Permissible 
Values 

Comment 

   (along-track 
direction) 

is line no. 0.  

Pixel float_value N/A pixel 
number of 
tie point 
(across-
track 
direction) 

First pixel in line is 
pixel no. 0. 

 

Latitude float_value degrees Latitude of tie 
point 

  

Longitude float_value degrees Longitude of 
tie point 

  

Height float_value metres Height of tie 
point above 
reference 
ellipsoid 

  

For each tiepoint....      

SceneCenterLon float_value degrees 
 

   

SceneCenterLat float_value degrees    

SceneULLon float_value degrees    

SceneULLat float_value degrees    

SceneURLon float_value degrees    

SceneURLat float_value degrees    

SceneLRLon float_value degrees    

SceneLRLat float_value degrees    

SceneLLLon float_value degrees    

SceneLLLat float_value degrees    
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Annexure 3 
 

Sample metadata Level-1 
 
 

<metadata> 
  <Product> 
    <ProductName>NovaSAR_01_25430_grd_13_210804_170213_HH_1</ProductName> 
    <Product_ID>13</Product_ID> 
    <Product_Code>ST0000NTD</Product_Code> 
    <Workorder_ID>21306795611115</Workorder_ID> 
    <Scene_ID>15</Scene_ID> 
    <Strip_ID>1</Strip_ID> 
  </Product> 
  <Source_Attributes> 
    <Satellite>NovaSAR_01</Satellite> 
    <Sensor>SAR</Sensor> 
    <InputDataSetID>NV_01_006356</InputDataSetID> 
    <InputDataSetFacilityID>SSTL</InputDataSetFacilityID> 
    <ModeID>4014</ModeID> 
    <OperationalMode>2</OperationalMode> 
    <OperationalSwath>13</OperationalSwath> 
    <OperationalModeName>6m_Stripmap_HH_G5</OperationalModeName> 
    <AcquisitionID>25430</AcquisitionID> 
    <ModeMnemonic>6m GRD</ModeMnemonic> 
    <RawDataStartTime>2021-08-04 17:02:49.512275</RawDataStartTime> 
    <Polarisations>HH </Polarisations> 
    <NumberofSwaths>1</NumberofSwaths> 
    <Rank Subswath="S1">25</Rank> 
    <ReceiveGain Subswath="S1" units="dB">-12.42</ReceiveGain> 
    <RadarCentreFrequency units="Hz">3.2E+09</RadarCentreFrequency> 
    <PulseRepetitionFrequency Subswath="S1" 
units="Hz">5903.19</PulseRepetitionFrequency> 
    <PulseLength Subswath="S1" units="seconds">4.1711E-05</PulseLength> 
    <ChirpBandwidth Subswath="S1" units="Hz">5.9649E+07</ChirpBandwidth> 
    <AntennaPointing>Right</AntennaPointing> 
    <YawSteeringFlag>TRUE</YawSteeringFlag> 
    <ScanInReceiveFlag>FALSE</ScanInReceiveFlag> 
    <EchoSamplingRate Subswath="S1" units="Hz">6.54545E+07</EchoSamplingRate> 
    <RawBitsPerSample Pol="HH" Subswath="S1">4 Bit</RawBitsPerSample> 
    <SamplesPerEchoLine Subswath="S1" 
units="samples">5198</SamplesPerEchoLine> 
    <InternalRefNoise Subswath="S1">1.38</InternalRefNoise> 
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    <ExternalRefNoise Subswath="S1">9.22</ExternalRefNoise> 
    <Bias_I Pol="HH">-0.478</Bias_I> 
    <Bias_Q Pol="HH">0.138</Bias_Q> 
    <StandardDeviation_I Pol="HH">10.546</StandardDeviation_I> 
    <StandardDeviation_Q Pol="HH">10.921</StandardDeviation_Q> 
    <GainImbalance Pol="HH" units="dB">-0.304</GainImbalance> 
    <PhaseOrthogonality Pol="HH" units="degrees">0.086</PhaseOrthogonality> 
    <PacketErrorsDetectedperpacket>1.045471e-
02</PacketErrorsDetectedperpacket> 
    <DataError_MissingPackets>0</DataError_MissingPackets> 
    <DataError_CRC>0</DataError_CRC> 
    <DataError_PRI_type>0</DataError_PRI_type> 
    <DataError_Interferer_Present>6904</DataError_Interferer_Present> 
  </Source_Attributes> 
  <OrbitData> 
    <OrbitDataSource>GPS Data</OrbitDataSource> 
    
<OrbitDataFile>S:/IFP/Satellite_Data/Orbit_and_Attitude_Files/OrbitAttitude_2
5430.xml</OrbitDataFile> 
    <Pass_Direction>DESCENDING</Pass_Direction> 
    <NumberOfStateVectorSets>1</NumberOfStateVectorSets> 
    <StateVector> 
      <Time>2021-08-04 17:02:52.53192</Time> 
      <xPosition units="m">299220.82</xPosition> 
      <yPosition units="m">6200503.3</yPosition> 
      <zPosition units="m">3155695.1</zPosition> 
      <xVelocity units="m/s">1753.8841</xVelocity> 
      <yVelocity units="m/s">3318.8944</yVelocity> 
      <zVelocity units="m/s">-6661.7332</zVelocity> 
    </StateVector> 
    <AttitudeDataSource>AOCS</AttitudeDataSource> 
    <PlatformRoll units="degrees">-26.01</PlatformRoll> 
    <PlatformPitch units="degrees">-0.00</PlatformPitch> 
    <PlatformYaw units="degrees">-0.01</PlatformYaw> 
    <PlatformRollRate units="deg/sec">0.0000</PlatformRollRate> 
    <PlatformPitchRate units="deg/sec">-0.0000</PlatformPitchRate> 
    <PlatformYawRate units="deg/sec">-0.0001</PlatformYawRate> 
  </OrbitData> 
  <Image_Generation_Parameters> 
    <ProductType>grd</ProductType> 
    <ProcessingLevel>L1</ProcessingLevel> 
    <ProcessingFacility>NRSC/ISRO</ProcessingFacility> 
    <ProcessingTime>2021-08-05 03:21:11.854</ProcessingTime> 
    <SoftwareVersion>V1.14</SoftwareVersion> 
    <AlgorithmUsed>RD-Chirp Scale</AlgorithmUsed> 
    <ExtendedChirpScaling>FALSE</ExtendedChirpScaling> 
    <wK_Flag>TRUE</wK_Flag> 
    <RadiometricScaling>Sigma0</RadiometricScaling> 
    <DopplerSource>ORBIT_AND_ATTITUDE</DopplerSource> 



       

SARDPD/MDPG/DPA/NRSC 
 

    <ZeroDopplerTimeFirstLine>2021-08-04 
17:02:50.371795</ZeroDopplerTimeFirstLine> 
    <ZeroDopplerTimeLastLine>2021-08-04 
17:02:53.237344</ZeroDopplerTimeLastLine> 
    <SWST Subswath="S1" units="seconds">0.004299836</SWST> 
    <NumberOfRangeLooks>1</NumberOfRangeLooks> 
    <RangeLookBandwidth Subswath="S1" 
units="Hz">5.9621E+07</RangeLookBandwidth> 
    <TotalProcessedRangeBandwidth Subswath="S1" 
units="Hz">5.9621E+07</TotalProcessedRangeBandwidth> 
    <NumberOfAzimuthLooks>4</NumberOfAzimuthLooks> 
    <AzimuthLookBandwidth Subswath="S1" 
units="Hz">1237.8</AzimuthLookBandwidth> 
    <TotalProcessedAzimuthBandwidth Subswath="S1" 
units="Hz">3632.8</TotalProcessedAzimuthBandwidth> 
    <IRFWindow>Hanning</IRFWindow> 
    <WindowParam1>0.72</WindowParam1> 
    <SlantRangeNearEdge units="m">644526.6</SlantRangeNearEdge> 
    <PlatformHeight units="m">5.899348e+05</PlatformHeight> 
    <DopplerCentroid units="Hz">-383.5 0.0025005 -9.9823E-07 1.2985E-10 
</DopplerCentroid> 
    <IRF_3dBWidth Pol="HH" Subswath="S1" units="m">2.57</IRF_3dBWidth> 
    <IRF_PSLR Pol="HH" Subswath="S1" units="dB">-23.26</IRF_PSLR> 
    <IRF_ISLR Pol="HH" Subswath="S1" units="dB">-15.72</IRF_ISLR> 
    <ChirpAmpCoeffs Pol="HH" Subswath="S1">928.5 3.56 -0.057848 0.00047148 -
2.1567E-06 5.9787E-09 -1.0178E-11 9.5338E-15 -9.6619E-19 -1.0569E-20 1.6474E-
23 -1.4115E-26 8.0081E-30 -3.1353E-33 8.424E-37 -1.4883E-40 1.5608E-44 -
7.3706E-49 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="HH" Subswath="S1">-0.14044 0.0011622 -2.634E-05 
3.3454E-07 -2.3793E-09 1.0537E-11 -3.1196E-14 6.4702E-17 -9.6994E-20 1.0722E-
22 -8.8376E-26 5.4491E-29 -2.5005E-32 8.4109E-36 -2.0127E-39 3.2426E-43 -
3.1517E-47 1.3959E-51 </ChirpPhaseCoeffs> 
    <ChirpDirection>UPCHIRP</ChirpDirection> 
    <GroundToSlantRangeCoefficients>644526.6 1.064502 4.413747E-06 -
8.091985E-12 1.888164E-16 -1.586706E-20 </GroundToSlantRangeCoefficients> 
    <IncAngleCoeffs>25.2 0.00022355 -3.6941E-10 8.5018E-15 -1.654E-18 
1.0714E-22 </IncAngleCoeffs> 
    <DepAngleCoeffs>67.081 -0.0002011 3.6752E-10 -7.6075E-15 1.4875E-18 -
9.6397E-23 </DepAngleCoeffs> 
    <NearRangeIncidenceAngle units="degrees">25.2</NearRangeIncidenceAngle> 
    <CenterIncidenceAngle units="degrees">25.77</CenterIncidenceAngle> 
    <FarRangeIncidenceAngle units="degrees">26.34</FarRangeIncidenceAngle> 
    <RangeSwath units="km">13</RangeSwath> 
  </Image_Generation_Parameters> 
  <Image_Attributes> 
    <ProductFormat>GEOTIFF</ProductFormat> 
    <OutputMediaInterleaving>N/A</OutputMediaInterleaving> 
    <DataType>MAGNITUDE_DETECTED</DataType> 
    <BitsPerSample>16</BitsPerSample> 
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    <NumberOfSamplesPerLine>5124</NumberOfSamplesPerLine> 
    <NumberOfLinesInImage>8001</NumberOfLinesInImage> 
    <SampledPixelSpacing units="m">2.50</SampledPixelSpacing> 
    <SampledLineSpacing units="m">2.50</SampledLineSpacing> 
    <LineTimeOrdering>INCREASING</LineTimeOrdering> 
    <PixelTimeOrdering>INCREASING</PixelTimeOrdering> 
    <RangeResolution units="m">5.92</RangeResolution> 
    <AzimuthResolution units="m">6.04</AzimuthResolution> 
    <PixelMean Pol="HH">141.83478243498251</PixelMean> 
    <PixelStandardDeviation 
Pol="HH">83.88998254869142</PixelStandardDeviation> 
    <PixelRMS Pol="HH">138.7129544328424</PixelRMS> 
    <Equiv_Number_of_Looks>3.70</Equiv_Number_of_Looks> 
    <CalibrationConstant>1E+05</CalibrationConstant> 
    <CalibrationStatus>CALIBRATED</CalibrationStatus> 
    <NoiseSubtraction>FALSE</NoiseSubtraction> 
    <ImageNoiseRangePixelPositions Subswath="S1">1 1282 2563 3843 5124 
</ImageNoiseRangePixelPositions> 
    <ImageNoiseValue Pol="HH" Subswath="S1">735.92 747.57 782.66 844.31 
938.61 </ImageNoiseValue> 
    <fullResolutionImageData Pol="HH">image_HH.tif</fullResolutionImageData> 
    <SceneNoData>0</SceneNoData> 
  </Image_Attributes> 
  <geographicInformation> 
    <EllipsoidName>WGS84</EllipsoidName> 
    <SemiMajorAxis units="metres">6378137.0</SemiMajorAxis> 
    <SemiMinorAxis units="metres">6356752.3</SemiMinorAxis> 
    <MeanTerrainHeight units="metres">1029</MeanTerrainHeight> 
    <NumberOfRangeTiepoints>6</NumberOfRangeTiepoints> 
    <NumberOfAzimuthTiepoints>1</NumberOfAzimuthTiepoints> 
    <TiePoint> 
      <Line>6031</Line> 
      <Pixel>0</Pixel> 
      <Latitude units="deg">      27.54227706</Latitude> 
      <Longitude units="deg">      84.75916461</Longitude> 
      <Height units="m">        1029</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>6031</Line> 
      <Pixel>1025</Pixel> 
      <Latitude units="deg">      27.54665514</Latitude> 
      <Longitude units="deg">      84.73359764</Longitude> 
      <Height units="m">        1029</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>6031</Line> 
      <Pixel>2049</Pixel> 
      <Latitude units="deg">      27.55102388</Latitude> 
      <Longitude units="deg">      84.70805586</Longitude> 
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      <Height units="m">        1029</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>6031</Line> 
      <Pixel>3074</Pixel> 
      <Latitude units="deg">      27.55539187</Latitude> 
      <Longitude units="deg">      84.68248896</Longitude> 
      <Height units="m">        1029</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>6031</Line> 
      <Pixel>4098</Pixel> 
      <Latitude units="deg">      27.55975074</Latitude> 
      <Longitude units="deg">      84.65694602</Longitude> 
      <Height units="m">        1029</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>6031</Line> 
      <Pixel>5123</Pixel> 
      <Latitude units="deg">      27.56410869</Latitude> 
      <Longitude units="deg">      84.63137894</Longitude> 
      <Height units="m">        1029</Height> 
    </TiePoint> 
    <SceneCenterLon>84.70505846023777</SceneCenterLon> 
    <SceneCenterLat>27.598132973235362</SceneCenterLat> 
    <SceneULLon>84.78830086545315</SceneULLon> 
    <SceneULLat>27.675759134598785</SceneULLat> 
    <SceneURLon>84.6603447386345</SceneURLon> 
    <SceneURLat>27.697592616266387</SceneURLat> 
    <SceneLRLon>84.62192892737902</SceneLRLon> 
    <SceneLRLat>27.52050559536289</SceneLRLat> 
    <SceneLLLon>84.74965930948439</SceneLLLon> 
    <SceneLLLat>27.49867454671339</SceneLLLat> 
  </geographicInformation> 
</metadata> 
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Annexure 4 
 

Sample   Meta Data File Format –Level 2 
 
 
 

<?xml version="1.0" encoding="UTF-8"?> 
<metadata> 
  <Product> 
    <ProductName>NovaSAR_01_23191_scd_27_210526_070121_VV_HH_HV</ProductName> 
    <Product_ID>27</Product_ID> 
<Product_Code>STUC00ETD</Product_Code> 
<Workorder_ID>213697311</Workorder_ID> 
    <Scene_ID>2</Scene_ID> 
    <Strip_ID>1</Strip_ID> 
  </Product> 
  <Source_Attributes> 
    <Satellite>NovaSAR_01</Satellite> 
    <Sensor>SAR</Sensor> 
    <InputDataSetID>NV_01_005A97</InputDataSetID> 
    <InputDataSetFacilityID>SSTL</InputDataSetFacilityID> 
    <ModeID>8008</ModeID> 
    <OperationalMode>13</OperationalMode> 
    <OperationalSwath>1</OperationalSwath> 
    <OperationalModeName>35m_3Pol_ScanSAR_100km_VVHHHV</OperationalModeName> 
    <AcquisitionID>23191</AcquisitionID> 
    <ModeMnemonic>35m SCD</ModeMnemonic> 
    <RawDataStartTime>2021-05-26 07:01:34.035991</RawDataStartTime> 
    <Polarisations>VV HH HV </Polarisations> 
    <NumberofSwaths>5</NumberofSwaths> 
    <PulsesReceivedPerDwell Subswath="S1">663</PulsesReceivedPerDwell> 
    <PulsesReceivedPerDwell Subswath="S2">664</PulsesReceivedPerDwell> 
    <PulsesReceivedPerDwell Subswath="S3">718</PulsesReceivedPerDwell> 
    <PulsesReceivedPerDwell Subswath="S4">664</PulsesReceivedPerDwell> 
    <PulsesReceivedPerDwell Subswath="S5">665</PulsesReceivedPerDwell> 
    <NumberOfPulseIntervalsPerDwell 
Subswath="S1">687</NumberOfPulseIntervalsPerDwell> 
    <NumberOfPulseIntervalsPerDwell 
Subswath="S2">688</NumberOfPulseIntervalsPerDwell> 
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    <NumberOfPulseIntervalsPerDwell 
Subswath="S3">744</NumberOfPulseIntervalsPerDwell> 
    <NumberOfPulseIntervalsPerDwell 
Subswath="S4">688</NumberOfPulseIntervalsPerDwell> 
    <NumberOfPulseIntervalsPerDwell 
Subswath="S5">689</NumberOfPulseIntervalsPerDwell> 
    <Rank Subswath="S1">24</Rank> 
    <Rank Subswath="S2">24</Rank> 
    <Rank Subswath="S3">26</Rank> 
    <Rank Subswath="S4">24</Rank> 
    <Rank Subswath="S5">24</Rank> 
    <ReceiveGain Subswath="S1" units="dB">-12.42</ReceiveGain> 
    <ReceiveGain Subswath="S2" units="dB">-12.42</ReceiveGain> 
    <ReceiveGain Subswath="S3" units="dB">-12.42</ReceiveGain> 
    <ReceiveGain Subswath="S4" units="dB">-12.42</ReceiveGain> 
    <ReceiveGain Subswath="S5" units="dB">-12.42</ReceiveGain> 
    <RadarCentreFrequency units="Hz">3.2E+09</RadarCentreFrequency> 
    <PulseRepetitionFrequency Subswath="S1" 
units="Hz">5892.75</PulseRepetitionFrequency> 
    <PulseRepetitionFrequency Subswath="S2" 
units="Hz">5820.72</PulseRepetitionFrequency> 
    <PulseRepetitionFrequency Subswath="S3" 
units="Hz">6215.04</PulseRepetitionFrequency> 
    <PulseRepetitionFrequency Subswath="S4" 
units="Hz">5672.15</PulseRepetitionFrequency> 
    <PulseRepetitionFrequency Subswath="S5" 
units="Hz">5602.24</PulseRepetitionFrequency> 
    <PulseLength Subswath="S1" units="seconds">4.2111E-05</PulseLength> 
    <PulseLength Subswath="S2" units="seconds">4.2633E-05</PulseLength> 
    <PulseLength Subswath="S3" units="seconds">3.9933E-05</PulseLength> 
    <PulseLength Subswath="S4" units="seconds">4.3756E-05</PulseLength> 
    <PulseLength Subswath="S5" units="seconds">4.4322E-05</PulseLength> 
    <ChirpBandwidth Subswath="S1" units="Hz">1.2727E+07</ChirpBandwidth> 
    <ChirpBandwidth Subswath="S2" units="Hz">1.1527E+07</ChirpBandwidth> 
    <ChirpBandwidth Subswath="S3" units="Hz">1.0642E+07</ChirpBandwidth> 
    <ChirpBandwidth Subswath="S4" units="Hz">9.9710E+06</ChirpBandwidth> 
    <ChirpBandwidth Subswath="S5" units="Hz">9.4154E+06</ChirpBandwidth> 
    <AntennaPointing>Left</AntennaPointing> 
    <YawSteeringFlag>TRUE</YawSteeringFlag> 
    <ScanInReceiveFlag>FALSE</ScanInReceiveFlag> 
    <EchoSamplingRate Subswath="S1" units="Hz">2.00000E+07</EchoSamplingRate> 
    <EchoSamplingRate Subswath="S2" units="Hz">2.00000E+07</EchoSamplingRate> 
    <EchoSamplingRate Subswath="S3" units="Hz">2.00000E+07</EchoSamplingRate> 
    <EchoSamplingRate Subswath="S4" units="Hz">2.00000E+07</EchoSamplingRate> 
    <EchoSamplingRate Subswath="S5" units="Hz">2.00000E+07</EchoSamplingRate> 
    <RawBitsPerSample Pol="VV" Subswath="S1">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="HH" Subswath="S1">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="HV" Subswath="S1">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="VV" Subswath="S2">4 Bit</RawBitsPerSample> 
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    <RawBitsPerSample Pol="HH" Subswath="S2">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="HV" Subswath="S2">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="VV" Subswath="S3">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="HH" Subswath="S3">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="HV" Subswath="S3">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="VV" Subswath="S4">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="HH" Subswath="S4">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="HV" Subswath="S4">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="VV" Subswath="S5">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="HH" Subswath="S5">4 Bit</RawBitsPerSample> 
    <RawBitsPerSample Pol="HV" Subswath="S5">4 Bit</RawBitsPerSample> 
    <SamplesPerEchoLine Subswath="S1" 
units="samples">1998</SamplesPerEchoLine> 
    <SamplesPerEchoLine Subswath="S2" 
units="samples">2010</SamplesPerEchoLine> 
    <SamplesPerEchoLine Subswath="S3" 
units="samples">1930</SamplesPerEchoLine> 
    <SamplesPerEchoLine Subswath="S4" 
units="samples">2078</SamplesPerEchoLine> 
    <SamplesPerEchoLine Subswath="S5" 
units="samples">2028</SamplesPerEchoLine> 
    <InternalRefNoise Subswath="S1">0.51</InternalRefNoise> 
    <InternalRefNoise Subswath="S2">0.49</InternalRefNoise> 
    <InternalRefNoise Subswath="S3">0.47</InternalRefNoise> 
    <InternalRefNoise Subswath="S4">0.45</InternalRefNoise> 
    <InternalRefNoise Subswath="S5">0.44</InternalRefNoise> 
    <ExternalRefNoise Subswath="S1">3.01</ExternalRefNoise> 
    <ExternalRefNoise Subswath="S2">2.72</ExternalRefNoise> 
    <ExternalRefNoise Subswath="S3">2.49</ExternalRefNoise> 
    <ExternalRefNoise Subswath="S4">2.36</ExternalRefNoise> 
    <ExternalRefNoise Subswath="S5">2.23</ExternalRefNoise> 
    <ExternalRefNoise Subswath="S1">2.70</ExternalRefNoise> 
    <ExternalRefNoise Subswath="S2">2.49</ExternalRefNoise> 
    <ExternalRefNoise Subswath="S3">2.33</ExternalRefNoise> 
    <ExternalRefNoise Subswath="S4">2.17</ExternalRefNoise> 
    <ExternalRefNoise Subswath="S5">0.00</ExternalRefNoise> 
    <Bias_I Pol="VV">-0.039</Bias_I> 
    <Bias_Q Pol="VV">-0.159</Bias_Q> 
    <StandardDeviation_I Pol="VV">8.824</StandardDeviation_I> 
    <StandardDeviation_Q Pol="VV">9.254</StandardDeviation_Q> 
    <GainImbalance Pol="VV" units="dB">-0.413</GainImbalance> 
    <PhaseOrthogonality Pol="VV" units="degrees">2.006</PhaseOrthogonality> 
    <Bias_I Pol="HH">-0.060</Bias_I> 
    <Bias_Q Pol="HH">-0.137</Bias_Q> 
    <StandardDeviation_I Pol="HH">9.571</StandardDeviation_I> 
    <StandardDeviation_Q Pol="HH">9.917</StandardDeviation_Q> 
    <GainImbalance Pol="HH" units="dB">-0.309</GainImbalance> 
    <PhaseOrthogonality Pol="HH" units="degrees">2.158</PhaseOrthogonality> 
    <Bias_I Pol="HV">0.134</Bias_I> 
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    <Bias_Q Pol="HV">-0.148</Bias_Q> 
    <StandardDeviation_I Pol="HV">15.517</StandardDeviation_I> 
    <StandardDeviation_Q Pol="HV">14.893</StandardDeviation_Q> 
    <GainImbalance Pol="HV" units="dB">0.356</GainImbalance> 
    <PhaseOrthogonality Pol="HV" units="degrees">-6.224</PhaseOrthogonality> 
    <PacketErrorsDetectedperpacket>1.039724e-
02</PacketErrorsDetectedperpacket> 
    <DataError_MissingPackets>0</DataError_MissingPackets> 
    <DataError_CRC>0</DataError_CRC> 
    <DataError_PRI_type>0</DataError_PRI_type> 
    <DataError_Interferer_Present>4182</DataError_Interferer_Present> 
  </Source_Attributes> 
  <OrbitData> 
    <OrbitDataSource>GPS Data</OrbitDataSource> 
    
<OrbitDataFile>S:/IFP/Satellite_Data/Orbit_and_Attitude_Files/OrbitAttitude_2
3191.xml</OrbitDataFile> 
    <Pass_Direction>DESCENDING</Pass_Direction> 
    <NumberOfStateVectorSets>5</NumberOfStateVectorSets> 
    <StateVector> 
      <Time>2021-05-26 07:01:36.76776</Time> 
      <xPosition units="m">-2869317.5</xPosition> 
      <yPosition units="m">-4841206.9</yPosition> 
      <zPosition units="m">4088792.9</zPosition> 
      <xVelocity units="m/s">-3675.6265</xVelocity> 
      <yVelocity units="m/s">-2929.2825</yVelocity> 
      <zVelocity units="m/s">-6037.1657</zVelocity> 
    </StateVector> 
    <StateVector> 
      <Time>2021-05-26 07:01:39.24885</Time> 
      <xPosition units="m">-2878428</xPosition> 
      <yPosition units="m">-4848455.5</yPosition> 
      <zPosition units="m">4073799.3</zPosition> 
      <xVelocity units="m/s">-3668.2862</xVelocity> 
      <yVelocity units="m/s">-2913.7971</yVelocity> 
      <zVelocity units="m/s">-6049.1779</zVelocity> 
    </StateVector> 
    <StateVector> 
      <Time>2021-05-26 07:01:41.73200</Time> 
      <xPosition units="m">-2887527.8</xPosition> 
      <yPosition units="m">-4855671.7</yPosition> 
      <zPosition units="m">4058763.3</zPosition> 
      <xVelocity units="m/s">-3660.9074</xVelocity> 
      <yVelocity units="m/s">-2898.2803</yVelocity> 
      <zVelocity units="m/s">-6061.1559</zVelocity> 
    </StateVector> 
    <StateVector> 
      <Time>2021-05-26 07:01:44.21516</Time> 
      <xPosition units="m">-2896609.2</xPosition> 
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      <yPosition units="m">-4862849.2</yPosition> 
      <zPosition units="m">4043697.7</zPosition> 
      <xVelocity units="m/s">-3653.4963</xVelocity> 
      <yVelocity units="m/s">-2882.7449</yVelocity> 
      <zVelocity units="m/s">-6073.0898</zVelocity> 
    </StateVector> 
    <StateVector> 
      <Time>2021-05-26 07:01:46.69831</Time> 
      <xPosition units="m">-2905672.2</xPosition> 
      <yPosition units="m">-4869988.2</yPosition> 
      <zPosition units="m">4028602.5</zPosition> 
      <xVelocity units="m/s">-3646.053</xVelocity> 
      <yVelocity units="m/s">-2867.1911</yVelocity> 
      <zVelocity units="m/s">-6084.9794</zVelocity> 
    </StateVector> 
    <AttitudeDataSource>AOCS</AttitudeDataSource> 
    <PlatformRoll units="degrees">25.98</PlatformRoll> 
    <PlatformPitch units="degrees">0.01</PlatformPitch> 
    <PlatformYaw units="degrees">-0.01</PlatformYaw> 
    <PlatformRollRate units="deg/sec">-0.0001</PlatformRollRate> 
    <PlatformPitchRate units="deg/sec">-0.0000</PlatformPitchRate> 
    <PlatformYawRate units="deg/sec">-0.0001</PlatformYawRate> 
  </OrbitData> 
  <Image_Generation_Parameters> 
    <ProductType>GeoReferenced</ProductType> 
    <ProcessingLevel>L2</ProcessingLevel> 
    <ProcessingFacility>NRSC/ISRO</ProcessingFacility> 
    <ProcessingTime>Mon Aug  2 14:06:10 2021 
</ProcessingTime> 
    <SoftwareVersion>V1.14</SoftwareVersion> 
    <AlgorithmUsed>RD-Chirp Scale</AlgorithmUsed> 
    <ExtendedChirpScaling>TRUE</ExtendedChirpScaling> 
    <wK_Flag>TRUE</wK_Flag> 
    <RadiometricScaling>Sigma0</RadiometricScaling> 
    <DopplerSource>ORBIT_AND_ATTITUDE</DopplerSource> 
    <RadiometricSmoothingPerformed>TRUE</RadiometricSmoothingPerformed> 
    <ZeroDopplerTimeFirstLine>2021-05-26 
07:01:34.684671</ZeroDopplerTimeFirstLine> 
    <ZeroDopplerTimeLastLine>2021-05-26 
07:01:48.920579</ZeroDopplerTimeLastLine> 
    <SWST Subswath="S1" units="seconds">0.004123800</SWST> 
    <SWST Subswath="S2" units="seconds">0.004178900</SWST> 
    <SWST Subswath="S3" units="seconds">0.004234000</SWST> 
    <SWST Subswath="S4" units="seconds">0.004287500</SWST> 
    <SWST Subswath="S5" units="seconds">0.004344400</SWST> 
    <NumberOfRangeLooks>1</NumberOfRangeLooks> 
    <RangeLookBandwidth Subswath="S1" 
units="Hz">1.2726E+07</RangeLookBandwidth> 
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    <RangeLookBandwidth Subswath="S2" 
units="Hz">1.1510E+07</RangeLookBandwidth> 
    <RangeLookBandwidth Subswath="S3" 
units="Hz">1.0642E+07</RangeLookBandwidth> 
    <RangeLookBandwidth Subswath="S4" 
units="Hz">9.9537E+06</RangeLookBandwidth> 
    <RangeLookBandwidth Subswath="S5" 
units="Hz">9.3924E+06</RangeLookBandwidth> 
    <TotalProcessedRangeBandwidth Subswath="S1" 
units="Hz">1.2725E+07</TotalProcessedRangeBandwidth> 
    <TotalProcessedRangeBandwidth Subswath="S2" 
units="Hz">1.1510E+07</TotalProcessedRangeBandwidth> 
    <TotalProcessedRangeBandwidth Subswath="S3" 
units="Hz">1.0628E+07</TotalProcessedRangeBandwidth> 
    <TotalProcessedRangeBandwidth Subswath="S4" 
units="Hz">9.9537E+06</TotalProcessedRangeBandwidth> 
    <TotalProcessedRangeBandwidth Subswath="S5" 
units="Hz">9.3924E+06</TotalProcessedRangeBandwidth> 
    <NumberOfAzimuthLooks>1</NumberOfAzimuthLooks> 
    <AzimuthLookBandwidth Subswath="S1" 
units="Hz">208.9</AzimuthLookBandwidth> 
    <AzimuthLookBandwidth Subswath="S2" 
units="Hz">209.0</AzimuthLookBandwidth> 
    <AzimuthLookBandwidth Subswath="S3" 
units="Hz">208.9</AzimuthLookBandwidth> 
    <AzimuthLookBandwidth Subswath="S4" 
units="Hz">209.0</AzimuthLookBandwidth> 
    <AzimuthLookBandwidth Subswath="S5" 
units="Hz">209.2</AzimuthLookBandwidth> 
    <TotalProcessedAzimuthBandwidth Subswath="S1" 
units="Hz">3543.4</TotalProcessedAzimuthBandwidth> 
    <TotalProcessedAzimuthBandwidth Subswath="S2" 
units="Hz">3499.5</TotalProcessedAzimuthBandwidth> 
    <TotalProcessedAzimuthBandwidth Subswath="S3" 
units="Hz">3456.6</TotalProcessedAzimuthBandwidth> 
    <TotalProcessedAzimuthBandwidth Subswath="S4" 
units="Hz">3416.2</TotalProcessedAzimuthBandwidth> 
    <TotalProcessedAzimuthBandwidth Subswath="S5" 
units="Hz">3374.4</TotalProcessedAzimuthBandwidth> 
    <IRFWindow>Hanning</IRFWindow> 
    <WindowParam1>0.72</WindowParam1> 
    <SlantRangeNearEdge units="m">618156.8</SlantRangeNearEdge> 
    <PlatformHeight units="m">5.851499e+05</PlatformHeight> 
    <DopplerCentroid units="Hz">-335.01 -0.011691 5.0397E-06 -9.5938E-10 
7.942E-14 -2.1347E-18 </DopplerCentroid> 
    <IRF_3dBWidth Pol="VV" Subswath="S1" units="m">12.05</IRF_3dBWidth> 
    <IRF_PSLR Pol="VV" Subswath="S1" units="dB">-23.22</IRF_PSLR> 
    <IRF_ISLR Pol="VV" Subswath="S1" units="dB">-16.33</IRF_ISLR> 
    <IRF_3dBWidth Pol="HH" Subswath="S1" units="m">12.05</IRF_3dBWidth> 
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    <IRF_PSLR Pol="HH" Subswath="S1" units="dB">-23.22</IRF_PSLR> 
    <IRF_ISLR Pol="HH" Subswath="S1" units="dB">-16.33</IRF_ISLR> 
    <IRF_3dBWidth Pol="HV" Subswath="S1" units="m">12.05</IRF_3dBWidth> 
    <IRF_PSLR Pol="HV" Subswath="S1" units="dB">-23.22</IRF_PSLR> 
    <IRF_ISLR Pol="HV" Subswath="S1" units="dB">-16.33</IRF_ISLR> 
    <IRF_3dBWidth Pol="VV" Subswath="S2" units="m">13.31</IRF_3dBWidth> 
    <IRF_PSLR Pol="VV" Subswath="S2" units="dB">-23.22</IRF_PSLR> 
    <IRF_ISLR Pol="VV" Subswath="S2" units="dB">-16.58</IRF_ISLR> 
    <IRF_3dBWidth Pol="HH" Subswath="S2" units="m">13.31</IRF_3dBWidth> 
    <IRF_PSLR Pol="HH" Subswath="S2" units="dB">-23.22</IRF_PSLR> 
    <IRF_ISLR Pol="HH" Subswath="S2" units="dB">-16.58</IRF_ISLR> 
    <IRF_3dBWidth Pol="HV" Subswath="S2" units="m">13.31</IRF_3dBWidth> 
    <IRF_PSLR Pol="HV" Subswath="S2" units="dB">-23.22</IRF_PSLR> 
    <IRF_ISLR Pol="HV" Subswath="S2" units="dB">-16.58</IRF_ISLR> 
    <IRF_3dBWidth Pol="VV" Subswath="S3" units="m">14.42</IRF_3dBWidth> 
    <IRF_PSLR Pol="VV" Subswath="S3" units="dB">-23.20</IRF_PSLR> 
    <IRF_ISLR Pol="VV" Subswath="S3" units="dB">-16.42</IRF_ISLR> 
    <IRF_3dBWidth Pol="HH" Subswath="S3" units="m">14.42</IRF_3dBWidth> 
    <IRF_PSLR Pol="HH" Subswath="S3" units="dB">-23.20</IRF_PSLR> 
    <IRF_ISLR Pol="HH" Subswath="S3" units="dB">-16.42</IRF_ISLR> 
    <IRF_3dBWidth Pol="HV" Subswath="S3" units="m">14.42</IRF_3dBWidth> 
    <IRF_PSLR Pol="HV" Subswath="S3" units="dB">-23.20</IRF_PSLR> 
    <IRF_ISLR Pol="HV" Subswath="S3" units="dB">-16.42</IRF_ISLR> 
    <IRF_3dBWidth Pol="VV" Subswath="S4" units="m">15.38</IRF_3dBWidth> 
    <IRF_PSLR Pol="VV" Subswath="S4" units="dB">-23.20</IRF_PSLR> 
    <IRF_ISLR Pol="VV" Subswath="S4" units="dB">-16.44</IRF_ISLR> 
    <IRF_3dBWidth Pol="HH" Subswath="S4" units="m">15.38</IRF_3dBWidth> 
    <IRF_PSLR Pol="HH" Subswath="S4" units="dB">-23.20</IRF_PSLR> 
    <IRF_ISLR Pol="HH" Subswath="S4" units="dB">-16.44</IRF_ISLR> 
    <IRF_3dBWidth Pol="HV" Subswath="S4" units="m">15.38</IRF_3dBWidth> 
    <IRF_PSLR Pol="HV" Subswath="S4" units="dB">-23.20</IRF_PSLR> 
    <IRF_ISLR Pol="HV" Subswath="S4" units="dB">-16.44</IRF_ISLR> 
    <IRF_3dBWidth Pol="VV" Subswath="S5" units="m">16.29</IRF_3dBWidth> 
    <IRF_PSLR Pol="VV" Subswath="S5" units="dB">-23.19</IRF_PSLR> 
    <IRF_ISLR Pol="VV" Subswath="S5" units="dB">-16.49</IRF_ISLR> 
    <IRF_3dBWidth Pol="HH" Subswath="S5" units="m">16.29</IRF_3dBWidth> 
    <IRF_PSLR Pol="HH" Subswath="S5" units="dB">-23.19</IRF_PSLR> 
    <IRF_ISLR Pol="HH" Subswath="S5" units="dB">-16.49</IRF_ISLR> 
    <IRF_3dBWidth Pol="HV" Subswath="S5" units="m">16.29</IRF_3dBWidth> 
    <IRF_PSLR Pol="HV" Subswath="S5" units="dB">-23.19</IRF_PSLR> 
    <IRF_ISLR Pol="HV" Subswath="S5" units="dB">-16.49</IRF_ISLR> 
    <ChirpAmpCoeffs Pol="VV" Subswath="S1">266.52 82.801 -3.8718 0.097127 -
0.0015057 1.5622E-05 -1.1408E-07 6.0637E-10 -2.3986E-12 7.1585E-15 -1.6228E-
17 2.7941E-20 -3.6265E-23 3.4881E-26 -2.4095E-29 1.1298E-32 -3.2199E-36 
4.2088E-40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="VV" Subswath="S1">-0.16238 0.01442 -0.00098666 
3.3451E-05 -6.5787E-07 8.3006E-09 -7.1607E-11 4.403E-13 -1.9831E-15 6.6551E-
18 -1.6792E-20 3.1907E-23 -4.5366E-26 4.7493E-29 -3.5505E-32 1.7926E-35 -
5.4753E-39 7.6381E-43 </ChirpPhaseCoeffs> 
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    <ChirpAmpCoeffs Pol="HH" Subswath="S1">346.19 92.486 -4.2088 0.10314 -
0.0015665 1.5961E-05 -1.1474E-07 6.0169E-10 -2.3528E-12 6.9541E-15 -1.5636E-
17 2.6734E-20 -3.4489E-23 3.2993E-26 -2.2676E-29 1.0581E-32 -3.0005E-36 
3.9019E-40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="HH" Subswath="S1">-0.20984 0.022265 -0.0013431 
4.1687E-05 -7.6978E-07 9.2439E-09 -7.6476E-11 4.5313E-13 -1.9734E-15 6.4224E-
18 -1.5754E-20 2.9169E-23 -4.0501E-26 4.149E-29 -3.0409E-32 1.508E-35 -
4.531E-39 6.2278E-43 </ChirpPhaseCoeffs> 
    <ChirpAmpCoeffs Pol="HV" Subswath="S1">297.39 83.372 -3.8058 0.093323 -
0.0014168 1.4418E-05 -1.0339E-07 5.3991E-10 -2.0986E-12 6.1539E-15 -1.3702E-
17 2.316E-20 -2.949E-23 2.7807E-26 -1.8815E-29 8.6349E-33 -2.4063E-36 3.073E-
40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="HV" Subswath="S1">-0.16049 0.014583 -0.000926 
3.0251E-05 -5.8505E-07 7.3293E-09 -6.3052E-11 3.8732E-13 -1.7439E-15 5.8509E-
18 -1.4757E-20 2.8024E-23 -3.9815E-26 4.1644E-29 -3.1101E-32 1.5686E-35 -
4.7857E-39 6.6689E-43 </ChirpPhaseCoeffs> 
    <ChirpAmpCoeffs Pol="VV" Subswath="S2">262.38 83.957 -3.9913 0.1018 -
0.0016025 1.6863E-05 -1.248E-07 6.7202E-10 -2.6927E-12 8.142E-15 -1.8704E-17 
3.2643E-20 -4.2954E-23 4.1889E-26 -2.9337E-29 1.3946E-32 -4.0277E-36 5.3335E-
40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="VV" Subswath="S2">-0.09284 0.0033277 -0.00019379 
5.475E-06 -8.9741E-08 9.4867E-10 -6.8746E-12 3.5496E-14 -1.3385E-16 3.7403E-
19 -7.793E-22 1.2085E-24 -1.3797E-27 1.1339E-30 -6.4394E-34 2.3477E-37 -
4.746E-41 3.6492E-45 </ChirpPhaseCoeffs> 
    <ChirpAmpCoeffs Pol="HH" Subswath="S2">300.16 101.73 -4.7898 0.12057 -
0.0018717 1.9435E-05 -1.4213E-07 7.575E-10 -3.0086E-12 9.0286E-15 -2.0607E-17 
3.5762E-20 -4.6823E-23 4.5456E-26 -3.1704E-29 1.5013E-32 -4.32E-36 5.7006E-40 
</ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="HH" Subswath="S2">-0.17984 0.019458 -0.0011526 
3.4326E-05 -6.0609E-07 6.9709E-09 -5.5352E-11 3.1524E-13 -1.3205E-15 4.134E-
18 -9.7513E-21 1.735E-23 -2.313E-26 2.2729E-29 -1.5964E-32 7.5784E-36 -
2.1777E-39 2.8596E-43 </ChirpPhaseCoeffs> 
    <ChirpAmpCoeffs Pol="HV" Subswath="S2">278.4 87.413 -4.1124 0.10399 -
0.001627 1.7056E-05 -1.26E-07 6.7831E-10 -2.7202E-12 8.2378E-15 -1.8961E-17 
3.3158E-20 -4.3718E-23 4.271E-26 -2.9958E-29 1.4258E-32 -4.1213E-36 5.4603E-
40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="HV" Subswath="S2">-0.12842 0.0085981 -0.00044047 
1.1747E-05 -1.892E-07 2.0093E-09 -1.4846E-11 7.903E-14 -3.1012E-16 9.0959E-19 
-2.0071E-21 3.33E-24 -4.1199E-27 3.7328E-30 -2.3968E-33 1.0289E-36 -2.6359E-
40 3.0288E-44 </ChirpPhaseCoeffs> 
    <ChirpAmpCoeffs Pol="VV" Subswath="S3">266.96 79.98 -3.6681 0.091079 -
0.001411 1.4773E-05 -1.099E-07 6.0035E-10 -2.4596E-12 7.6553E-15 -1.8203E-17 
3.3038E-20 -4.5385E-23 4.6358E-26 -3.4099E-29 1.7064E-32 -5.1983E-36 7.2732E-
40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="VV" Subswath="S3">-0.0089627 -0.010741 0.0005836 -
1.5993E-05 2.6241E-07 -2.8017E-09 2.047E-11 -1.0554E-13 3.9004E-16 -1.0345E-
18 1.932E-21 -2.3878E-24 1.5544E-27 3.379E-31 -1.7641E-33 1.6817E-36 -
7.6551E-40 1.436E-43 </ChirpPhaseCoeffs> 
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    <ChirpAmpCoeffs Pol="HH" Subswath="S3">370.61 97.055 -4.77 0.12691 -
0.0021057 2.3558E-05 -1.8658E-07 1.0803E-09 -4.6706E-12 1.5272E-14 -3.8001E-
17 7.1906E-20 -1.0265E-22 1.0864E-25 -8.258E-29 4.2606E-32 -1.3354E-35 
1.9187E-39 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="HH" Subswath="S3">-0.25759 0.030414 -0.0017816 
5.4231E-05 -9.9541E-07 1.2029E-08 -1.0116E-10 6.1413E-13 -2.7577E-15 9.2996E-
18 -2.3733E-20 4.5865E-23 -6.6645E-26 7.1604E-29 -5.514E-32 2.877E-35 -
9.107E-39 1.32E-42 </ChirpPhaseCoeffs> 
    <ChirpAmpCoeffs Pol="HV" Subswath="S3">337.54 82.377 -3.9658 0.10341 -
0.0016843 1.8544E-05 -1.4497E-07 8.3098E-10 -3.5663E-12 1.1604E-14 -2.8789E-
17 5.4403E-20 -7.7662E-23 8.2276E-26 -6.2657E-29 3.2407E-32 -1.0187E-35 
1.4687E-39 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="HV" Subswath="S3">-0.19518 0.027871 -0.0019147 
6.3869E-05 -1.2415E-06 1.5579E-08 -1.3437E-10 8.2983E-13 -3.7693E-15 1.2806E-
17 -3.2826E-20 6.3577E-23 -9.2427E-26 9.9217E-29 -7.6256E-32 3.9678E-35 -
1.2517E-38 1.807E-42 </ChirpPhaseCoeffs> 
    <ChirpAmpCoeffs Pol="VV" Subswath="S4">323.14 74.72 -3.3998 0.08213 -
0.0012203 1.2118E-05 -8.4736E-08 4.318E-10 -1.64E-12 4.7064E-15 -1.0273E-17 
1.7049E-20 -2.1346E-23 1.9816E-26 -1.3215E-29 5.9822E-33 -1.6455E-36 2.0753E-
40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="VV" Subswath="S4">0.051313 -0.01471 0.00063305 -
1.3606E-05 1.7012E-07 -1.3163E-09 6.2771E-12 -1.5694E-14 -6.7605E-18 2.2095E-
19 -9.4341E-22 2.3624E-24 -3.9917E-27 4.6971E-30 -3.8144E-33 2.045E-36 -
6.5268E-40 9.4035E-44 </ChirpPhaseCoeffs> 
    <ChirpAmpCoeffs Pol="HH" Subswath="S4">274.87 103.23 -4.709 0.11395 -
0.0016929 1.6775E-05 -1.1682E-07 5.9195E-10 -2.233E-12 6.3598E-15 -1.377E-17 
2.2663E-20 -2.8136E-23 2.5899E-26 -1.7127E-29 7.6895E-33 -2.0979E-36 2.6245E-
40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="HH" Subswath="S4">-0.11352 0.006845 -0.00039432 
1.2302E-05 -2.3121E-07 2.8351E-09 -2.3908E-11 1.438E-13 -6.3258E-16 2.0694E-
18 -5.0806E-21 9.3788E-24 -1.2942E-26 1.3139E-29 -9.5218E-33 4.6595E-36 -
1.3793E-39 1.8651E-43 </ChirpPhaseCoeffs> 
    <ChirpAmpCoeffs Pol="HV" Subswath="S4">286.9 86.606 -3.9966 0.097756 -
0.0014674 1.4687E-05 -1.0332E-07 5.2883E-10 -2.0148E-12 5.7946E-15 -1.2666E-
17 2.1039E-20 -2.6353E-23 2.4467E-26 -1.6315E-29 7.3841E-33 -2.0304E-36 
2.5598E-40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="HV" Subswath="S4">-0.13025 0.0068763 -0.00031386 
8.4188E-06 -1.4416E-07 1.6716E-09 -1.3649E-11 8.0681E-14 -3.5207E-16 1.149E-
18 -2.8235E-21 5.2276E-24 -7.2426E-27 7.3873E-30 -5.3802E-33 2.6463E-36 -
7.8744E-40 1.0704E-43 </ChirpPhaseCoeffs> 
    <ChirpAmpCoeffs Pol="VV" Subswath="S5">297.21 82.909 -4.0785 0.10671 -
0.0017106 1.8222E-05 -1.3587E-07 7.3406E-10 -2.9404E-12 8.8581E-15 -2.0212E-
17 3.4937E-20 -4.541E-23 4.3637E-26 -3.0047E-29 1.4013E-32 -3.963E-36 
5.1295E-40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="VV" Subswath="S5">0.038842 0.0058074 -0.00015007 
3.2384E-07 4.8343E-08 -1.0427E-09 1.1426E-11 -8.0132E-14 3.9019E-16 -1.3726E-
18 3.5602E-21 -6.8623E-24 9.8055E-27 -1.0245E-29 7.6029E-33 -3.7945E-36 
1.1416E-39 -1.5642E-43 </ChirpPhaseCoeffs> 
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    <ChirpAmpCoeffs Pol="HH" Subswath="S5">322.87 103.63 -5.0619 0.13131 -
0.0020876 2.2069E-05 -1.6341E-07 8.7715E-10 -3.4925E-12 1.0462E-14 -2.3742E-
17 4.0824E-20 -5.279E-23 5.0468E-26 -3.4572E-29 1.604E-32 -4.5122E-36 
5.8088E-40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="HH" Subswath="S5">0.11732 0.0072087 -0.00062445 
2.0647E-05 -3.7271E-07 4.2153E-09 -3.2227E-11 1.745E-13 -6.8926E-16 2.0227E-
18 -4.4519E-21 7.3608E-24 -9.0833E-27 8.228E-30 -5.3032E-33 2.2983E-36 -
5.9929E-40 7.0899E-44 </ChirpPhaseCoeffs> 
    <ChirpAmpCoeffs Pol="HV" Subswath="S5">272.15 92.415 -4.5033 0.11652 -
0.0018471 1.9464E-05 -1.4362E-07 7.6809E-10 -3.0464E-12 9.089E-15 -2.0541E-17 
3.5166E-20 -4.5273E-23 4.3086E-26 -2.9379E-29 1.3567E-32 -3.7986E-36 4.8668E-
40 </ChirpAmpCoeffs> 
    <ChirpPhaseCoeffs Pol="HV" Subswath="S5">0.03627 0.018737 -0.001218 
3.6414E-05 -6.2525E-07 6.8789E-09 -5.1771E-11 2.7792E-13 -1.0935E-15 3.2078E-
18 -7.0767E-21 1.1757E-23 -1.4613E-26 1.3366E-29 -8.7219E-33 3.8388E-36 -
1.0203E-39 1.2358E-43 </ChirpPhaseCoeffs> 
    <ChirpDirection>UPCHIRP</ChirpDirection> 
    <GroundToSlantRangeCoefficients>618156.8 4.959047 0.0001656538 -1.33774E-
09 -1.061774E-14 3.619169E-19 </GroundToSlantRangeCoefficients> 
    <IncAngleCoeffs>20 0.0013928 -1.0327E-08 -2.6705E-13 2.206E-17 -9.2083E-
22 </IncAngleCoeffs> 
    <DepAngleCoeffs>108.29 0.0012627 -1.0361E-08 -2.5583E-13 2.0448E-17 -
8.378E-22 </DepAngleCoeffs> 
    <NearRangeIncidenceAngle units="degrees">20.0</NearRangeIncidenceAngle> 
    <CenterIncidenceAngle units="degrees">24.66</CenterIncidenceAngle> 
    <FarRangeIncidenceAngle units="degrees">29.04</FarRangeIncidenceAngle> 
    <RangeSwath units="km">100</RangeSwath> 
  <MapProjection>UTM</MapProjection> 
<TerrainHeightUsed>Ellipsoidal</TerrainHeightUsed> 
<FalseEasting>500000.000000</FalseEasting> 
<FalseNorthing>10000000.000000</FalseNorthing> 
<StandardParallel>0000000.00000000</StandardParallel> 
<DEMCorrection>NotApplied</DEMCorrection> 
</Image_Generation_Parameters> 
  <Image_Attributes> 
    <ProductFormat>GEOTIFF</ProductFormat> 
    <OutputMediaInterleaving>N/A</OutputMediaInterleaving> 
    <DataType>MAGNITUDE_DETECTED</DataType> 
    <BitsPerSample>16</BitsPerSample> 
<NumberOfSamplesPerLine>8285</NumberOfSamplesPerLine> 
<NumberOfLinesInImage>8419</NumberOfLinesInImage> 
    <SampledPixelSpacing units="m">14.50</SampledPixelSpacing> 
    <SampledLineSpacing units="m">14.50</SampledLineSpacing> 
    <LineTimeOrdering>INCREASING</LineTimeOrdering> 
    <PixelTimeOrdering>INCREASING</PixelTimeOrdering> 
    <RangeResolution units="m">33.34</RangeResolution> 
    <AzimuthResolution units="m">34.68</AzimuthResolution> 
    <PixelMean Pol="VV">187.9171395822649</PixelMean> 
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    <PixelStandardDeviation 
Pol="VV">169.95748689715964</PixelStandardDeviation> 
    <PixelRMS Pol="VV">145.80859496077588</PixelRMS> 
    <PixelMean Pol="VV">187.9171395822649</PixelMean> 
    <PixelStandardDeviation 
Pol="VV">169.95748689715964</PixelStandardDeviation> 
    <PixelRMS Pol="VV">145.80859496077588</PixelRMS> 
    <PixelMean Pol="VV">187.9171395822649</PixelMean> 
    <PixelStandardDeviation 
Pol="VV">169.95748689715964</PixelStandardDeviation> 
    <PixelRMS Pol="VV">145.80859496077588</PixelRMS> 
    <Equiv_Number_of_Looks>1.00</Equiv_Number_of_Looks> 
    <CalibrationConstant>5.02E+05</CalibrationConstant> 
    <CalibrationStatus>CALIBRATED</CalibrationStatus> 
    <NoiseSubtraction>FALSE</NoiseSubtraction> 
    <ImageNoiseRangePixelPositions Subswath="S1">1 406 811 1215 1620 
</ImageNoiseRangePixelPositions> 
    <ImageNoiseValue Pol="VV" Subswath="S1">1293.5 1134.3 1103.9 1192 1432.7 
</ImageNoiseValue> 
    <ImageNoiseValue Pol="HH" Subswath="S1">1028 901.51 877.34 947.39 1138.6 
</ImageNoiseValue> 
    <ImageNoiseValue Pol="HV" Subswath="S1">58.687 51.465 50.085 54.084 
65.002 </ImageNoiseValue> 
    <ImageNoiseRangePixelPositions Subswath="S2">1601 1968 2335 2701 3068 
</ImageNoiseRangePixelPositions> 
    <ImageNoiseValue Pol="VV" Subswath="S2">689.74 620.92 608.89 649.74 
755.54 </ImageNoiseValue> 
    <ImageNoiseValue Pol="HH" Subswath="S2">537.73 484.07 474.7 506.54 589.02 
</ImageNoiseValue> 
    <ImageNoiseValue Pol="HV" Subswath="S2">31.292 28.17 27.624 29.477 34.277 
</ImageNoiseValue> 
    <ImageNoiseRangePixelPositions Subswath="S3">3049 3382 3715 4047 4380 
</ImageNoiseRangePixelPositions> 
    <ImageNoiseValue Pol="VV" Subswath="S3">413.1 380.39 373.64 390.85 435.15 
</ImageNoiseValue> 
    <ImageNoiseValue Pol="HH" Subswath="S3">313.8 288.96 283.83 296.9 330.55 
</ImageNoiseValue> 
    <ImageNoiseValue Pol="HV" Subswath="S3">18.695 17.215 16.91 17.689 19.693 
</ImageNoiseValue> 
    <ImageNoiseRangePixelPositions Subswath="S4">4361 4693 5026 5358 5690 
</ImageNoiseRangePixelPositions> 
    <ImageNoiseValue Pol="VV" Subswath="S4">582.41 543.93 543.9 581.35 663.96 
</ImageNoiseValue> 
    <ImageNoiseValue Pol="HH" Subswath="S4">451.99 422.13 422.1 451.17 515.28 
</ImageNoiseValue> 
    <ImageNoiseValue Pol="HV" Subswath="S4">26.443 24.695 24.694 26.395 
30.145 </ImageNoiseValue> 
    <ImageNoiseRangePixelPositions Subswath="S5">5671 5974 6276 6579 6881 
</ImageNoiseRangePixelPositions> 
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    <ImageNoiseValue Pol="VV" Subswath="S5">0 0 0 0 0 </ImageNoiseValue> 
    <ImageNoiseValue Pol="HH" Subswath="S5">499.46 462.3 453.4 470.22 515.2 
</ImageNoiseValue> 
    <ImageNoiseValue Pol="HV" Subswath="S5">0 0 0 0 0 </ImageNoiseValue> 
    <AzimuthNoiseBlockRepeat units="pixels">870.253</AzimuthNoiseBlockRepeat> 
    <ImageNoiseAzimuthPixelPositions>1 146 291 436 581 726 870 
</ImageNoiseAzimuthPixelPositions> 
    <AzimuthNoiseBlockRepeatStart Subswath="PolVV">750 49 222 396 
</AzimuthNoiseBlockRepeatStart> 
    <AzimuthNoiseBlockRepeatStart Subswath="PolHH">750 49 222 396 
</AzimuthNoiseBlockRepeatStart> 
    <AzimuthNoiseBlockRepeatStart Subswath="PolHV">750 49 222 396 
</AzimuthNoiseBlockRepeatStart> 
    <ImageAzimuthNoiseScale Subswath="S1">1.4172 1.0425 0.87342 0.82405 
0.87476 1.049 1.424 </ImageAzimuthNoiseScale> 
    <ImageAzimuthNoiseScale Subswath="S2">1.4058 1.0422 0.87698 0.82859 
0.87829 1.0453 1.4057 </ImageAzimuthNoiseScale> 
    <ImageAzimuthNoiseScale Subswath="S3">1.3926 1.0435 0.88093 0.8329 
0.88093 1.0457 1.3926 </ImageAzimuthNoiseScale> 
    <ImageAzimuthNoiseScale Subswath="S4">1.385 1.0422 0.8841 0.83712 0.8841 
1.0422 1.3789 </ImageAzimuthNoiseScale> 
    <ImageAzimuthNoiseScale Subswath="S5">1.3742 1.0415 0.88719 0.84118 
0.88719 1.0415 1.3683 </ImageAzimuthNoiseScale> 
    <fullResolutionImageData Pol="VV">image_VV.tif</fullResolutionImageData> 
    <fullResolutionImageData Pol="HH">image_HH.tif</fullResolutionImageData> 
    <fullResolutionImageData Pol="HV">image_HV.tif</fullResolutionImageData> 
  <ImageULMapX>363355.625000</ImageULMapX> 
<ImageULMapY>3972726.500000</ImageULMapY> 
<ImageURMapX>458400.375000</ImageURMapX> 
<ImageURMapY>3943249.000000</ImageURMapY> 
<ImageLRMapX>434382.250000</ImageLRMapX> 
<ImageLRMapY>3846335.250000</ImageLRMapY> 
<ImageLLMapX>338378.312500</ImageLLMapX> 
<ImageLLMapY>3876028.500000</ImageLLMapY> 
<ImageULLon>-118.514725</ImageULLon> 
<ImageULLat>35.907481</ImageULLat> 
<ImageURLon>-117.459671</ImageURLon> 
<ImageURLat>35.650242</ImageURLat> 
<ImageLRLon>-117.717339</ImageLRLon> 
<ImageLRLat>34.774677</ImageLRLat> 
<ImageLLLon>-118.772278</ImageLLLon> 
<ImageLLLat>35.031750</ImageLLLat> 
<ProductULMapX>338378.312500</ProductULMapX> 
<ProductULMapY>3972726.500000</ProductULMapY> 
<ProductURMapX>458400.375000</ProductURMapX> 
<ProductURMapY>3972726.500000</ProductURMapY> 
<ProductLRMapX>458400.375000</ProductLRMapX> 
<ProductLRMapY>3846335.250000</ProductLRMapY> 
<ProductLLMapX>338378.312500</ProductLLMapX> 
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<ProductLLMapY>3846335.250000</ProductLLMapY> 
<ProductULLon>-118.772278</ProductULLon> 
<ProductULLat>35.907481</ProductULLat> 
<ProductURLon>-117.459671</ProductURLon> 
<ProductURLat>35.907481</ProductURLat> 
<ProductLRLon>-117.459671</ProductLRLon> 
<ProductLRLat>34.774677</ProductLRLat> 
<ProductLLLon>-118.772278</ProductLLLon> 
<ProductLLLat>34.774677</ProductLLLat> 
<L2_SoftwareVersion>v1.3</L2_SoftwareVersion> 
</Image_Attributes> 
  <geographicInformation> 
    <EllipsoidName>WGS84</EllipsoidName> 
    <SemiMajorAxis units="metres">6378137.0</SemiMajorAxis> 
    <SemiMinorAxis units="metres">6356752.3</SemiMinorAxis> 
    <MeanTerrainHeight units="metres">1061</MeanTerrainHeight> 
    <NumberOfRangeTiepoints>6</NumberOfRangeTiepoints> 
    <NumberOfAzimuthTiepoints>5</NumberOfAzimuthTiepoints> 
    <TiePoint> 
      <Line>1009</Line> 
      <Pixel>0</Pixel> 
      <Latitude units="deg">35.78168752</Latitude> 
      <Longitude units="deg">-118.5701124</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>1009</Line> 
      <Pixel>1376</Pixel> 
      <Latitude units="deg">35.73838769</Latitude> 
      <Longitude units="deg">-118.3551143</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>1009</Line> 
      <Pixel>2752</Pixel> 
      <Latitude units="deg">35.69473486</Latitude> 
      <Longitude units="deg">-118.1404957</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>1009</Line> 
      <Pixel>4128</Pixel> 
      <Latitude units="deg">35.65072396</Latitude> 
      <Longitude units="deg">-117.9262241</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>1009</Line> 
      <Pixel>5504</Pixel> 
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      <Latitude units="deg">35.60635144</Latitude> 
      <Longitude units="deg">-117.7122759</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>1009</Line> 
      <Pixel>6880</Pixel> 
      <Latitude units="deg">35.56161494</Latitude> 
      <Longitude units="deg">-117.4986337</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>2211</Line> 
      <Pixel>0</Pixel> 
      <Latitude units="deg">35.6289981</Latitude> 
      <Longitude units="deg">-118.6149135</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>2211</Line> 
      <Pixel>1376</Pixel> 
      <Latitude units="deg">35.58577732</Latitude> 
      <Longitude units="deg">-118.4004149</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>2211</Line> 
      <Pixel>2752</Pixel> 
      <Latitude units="deg">35.54220215</Latitude> 
      <Longitude units="deg">-118.1862746</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>2211</Line> 
      <Pixel>4128</Pixel> 
      <Latitude units="deg">35.4982683</Latitude> 
      <Longitude units="deg">-117.9724646</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>2211</Line> 
      <Pixel>5504</Pixel> 
      <Latitude units="deg">35.45397283</Latitude> 
      <Longitude units="deg">-117.7589646</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>2211</Line> 
      <Pixel>6880</Pixel> 
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      <Latitude units="deg">35.40931376</Latitude> 
      <Longitude units="deg">-117.5457594</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>3414</Line> 
      <Pixel>0</Pixel> 
      <Latitude units="deg">35.47616606</Latitude> 
      <Longitude units="deg">-118.6596105</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>3414</Line> 
      <Pixel>1376</Pixel> 
      <Latitude units="deg">35.43302384</Latitude> 
      <Longitude units="deg">-118.4456081</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>3414</Line> 
      <Pixel>2752</Pixel> 
      <Latitude units="deg">35.38952584</Latitude> 
      <Longitude units="deg">-118.2319429</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>3414</Line> 
      <Pixel>4128</Pixel> 
      <Latitude units="deg">35.34566859</Latitude> 
      <Longitude units="deg">-118.0185916</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>3414</Line> 
      <Pixel>5504</Pixel> 
      <Latitude units="deg">35.3014497</Latitude> 
      <Longitude units="deg">-117.8055368</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>3414</Line> 
      <Pixel>6880</Pixel> 
      <Latitude units="deg">35.25686762</Latitude> 
      <Longitude units="deg">-117.5927659</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>4617</Line> 
      <Pixel>0</Pixel> 
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      <Latitude units="deg">35.32331854</Latitude> 
      <Longitude units="deg">-118.7041673</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>4617</Line> 
      <Pixel>1376</Pixel> 
      <Latitude units="deg">35.28025432</Latitude> 
      <Longitude units="deg">-118.4906573</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>4617</Line> 
      <Pixel>2752</Pixel> 
      <Latitude units="deg">35.23683296</Latitude> 
      <Longitude units="deg">-118.2774638</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>4617</Line> 
      <Pixel>4128</Pixel> 
      <Latitude units="deg">35.19305178</Latitude> 
      <Longitude units="deg">-118.0645678</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>4617</Line> 
      <Pixel>5504</Pixel> 
      <Latitude units="deg">35.14890896</Latitude> 
      <Longitude units="deg">-117.851955</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>4617</Line> 
      <Pixel>6880</Pixel> 
      <Latitude units="deg">35.10440337</Latitude> 
      <Longitude units="deg">-117.6396152</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>5820</Line> 
      <Pixel>0</Pixel> 
      <Latitude units="deg">35.17045565</Latitude> 
      <Longitude units="deg">-118.7485852</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>5820</Line> 
      <Pixel>1376</Pixel> 
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      <Latitude units="deg">35.12746889</Latitude> 
      <Longitude units="deg">-118.535564</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>5820</Line> 
      <Pixel>2752</Pixel> 
      <Latitude units="deg">35.08412363</Latitude> 
      <Longitude units="deg">-118.3228386</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>5820</Line> 
      <Pixel>4128</Pixel> 
      <Latitude units="deg">35.04041801</Latitude> 
      <Longitude units="deg">-118.1103946</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>5820</Line> 
      <Pixel>5504</Pixel> 
      <Latitude units="deg">34.99635076</Latitude> 
      <Longitude units="deg">-117.8982207</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <TiePoint> 
      <Line>5820</Line> 
      <Pixel>6880</Pixel> 
      <Latitude units="deg">34.95192113</Latitude> 
      <Longitude units="deg">-117.6863089</Longitude> 
      <Height units="m">1061.00</Height> 
    </TiePoint> 
    <SceneCenterLon>-118.1268922166156</SceneCenterLon> 
    <SceneCenterLat>35.36207019629411</SceneCenterLat> 
    <SceneULLon>-118.53239898448047</SceneULLon> 
    <SceneULLat>35.90984847700948</SceneULLat> 
    <SceneURLon>-117.4589561945503</SceneURLon> 
    <SceneURLat>35.68944798521219</SceneURLat> 
    <SceneLRLon>-117.727980284347</SceneLRLon> 
    <SceneLRLat>34.815394173330645</SceneLRLat> 
    <SceneLLLon>-118.7882334030846</SceneLLLon> 
    <SceneLLLat>35.03359014962413</SceneLLLat> 
  </geographicInformation> 
</metadata> 
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Frequently asked  Questions 

 
1.What are the Transmit/Receive polarizations offered by Novasar? 

The Tx/Rx Polarizations offered are as follows: 

1.1. Single HH,Single VV, 
1.2. Co-Cross-HH&HV ,VV&VH 
1.3.Co-Pol –HH&VV 
1.4.Tripol-HH,VV&HV 

 
2. Is NOVASAR Fully Polarimetric? 
No.Tripol data HH,HV  and VV  is available for ScanSAR data in Detected (SCD) format with 
intensity only  . Only stripmap  data is provided in  Single Look Complex(SLC)  and Ground 
Range (GRD)  
 
3. What is the difference between Level-1 and Level-2 Products  provided to the user? 

Level-1 Products are scene–framed  imagery in GEOTIFF format in the ground range in  

Geodetic Lat/Lon Projection.A quick look  jpeg file  along with the modified meta data file are 

also provided. 

 The level-2 products are bundled Analysis Ready  Data (ARD) with  Geo-referenced product 

containing scene-based imagery   along   with Sigma–Naught Backscatter(dB scale)and 

Surface Water Layer products  for each polarization channel  .The incidence angle map is also 

provided .The products are generated in the GeoTiff format . The   products are in the WGS84 

datum and Universal Transverse Mercator-UTM projection. A quick-look image in .jpg along with 

the modified meta data is also provided. 

4. Are the data products speckle filtered? 

No external filters for speckle removal are applied on the Level-1 and Level-2 Products in order 

to maintain the data sample integrity and the users might opt for application- specific  Speckle 

filtering techniques. 

5.  What is the  type of scaling applied to the Sigma Naught products? 

The Sigma Naught is provided in the  decibel (dB)  notation . The values are low for  specular 

surfaces like  still water bodies and high for bright scattering targets . 

6. Are the products Terrain Corrected? 

Currently, the data products are Ellipsoid-Corrected   with mean height consideration.However,  

Terrain Correction is being implemented using  External DEM   Data  along with 
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Layover/Shadow masking and Local Incidence Angle  generation.This shall be given in the 

upcoming versions. 

 


