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CEOS-ARD PFS Compliant NovaSAR-1 ARD Production

• CEOS-ARD NRB PFS
• Naming Conventions of NovaSAR-1 CEOS-ARD NRB Product 
• NovaSAR-1 CEOS-ARD NRB Product File Structure and Data Format and Data Type
• Steps of CEOS-ARD NRB PFS v5.5 Compliant NovaSAR-1 ARD Production
• Samples of NovaSAR-1 CEOS-ARD NRB Product Including Per-pixel Metadata
• NovaSAR-1 ARD Product Conversions and Further Processing
• Outcome of Self-Assessment of CEOS-ARD NRB PFS v5.5 Compliant NovaSAR-1 ARDs
• NovaSAR-1 ARD Application Demonstration
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CSIRO aims to process NovaSAR-

1 source images to ARD (analysis 

ready data) products under the 

requirements of CEOS-ARD NRB 

(Normalised Radar Backscatter) 

PFS (Product Family 

Specifications) version 5.5. 

CEOS-ARD NRB PFS 5.5
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CEOS-ARD: CEOS Analysis Ready Data

NRB: Normalised Radar Backscatter

PFS: Product Family Specifications

v5.5: Version number of PFS

A: Ascending orbit

D: Descending orbit

L: Left pointing of antenna

R: Right pointing of antenna

QL: Quick Look

Naming Conventions of NovaSAR-1 CEOS-ARD NRB Product  
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CEOS-ARD_NRB_v5.5_NovaSAR_01_19589_scd_27_210205_142144_VV_HH_HV_D_R.zip:

 Annotation

 Measurement

 Preview

 CEOS-ARD_NRB_v5.5_N1_product_metadata.xml

 CEOS-ARD_NRB_v5.5_N1_product_metadata.yaml

 readme.txt

Sample of NovaSAR-1 CEOS-ARD NRB Product File Structure
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CEOS-ARD _NRB_v5.5_NovaSAR_01_19589_scd_27_210205_142144_VV_HH_HV_D_R.zip

/Annotation:

 CEOS-ARD_NRB_v5.5_GammaToSigmaRatio_N1_19589_scd_27_D_R_20210205T142144.tif

 CEOS-ARD_NRB_v5.5_LocalIncidenceAngle_N1_19589_scd_27_D_R_20210205T142144.tif

 CEOS-ARD_NRB_v5.5_Mask_N1_19589_scd_27_D_R_20210205T142144.tif

 CEOS-ARD_NRB_v5.5_ScatteringArea_N1_19589_scd_27_D_R_20210205T142144.tif

Sample of NovaSAR-1 CEOS-ARD NRB Product File Structure 
 - Subfolder of Annotation
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CEOS-ARD _NRB_v5.5_NovaSAR_01_19589_scd_27_210205_142144_VV_HH_HV_D_R.zip

/Measurement:

 CEOS-ARD_NRB_v5.5_Gamma0_HH_N1_19589_scd_27_D_R_20210205T142144.tif

 CEOS-ARD_NRB_v5.5_Gamma0_HV_N1_19589_scd_27_D_R_20210205T142144.tif

 CEOS-ARD_NRB_v5.5_Gamma0_VV_N1_19589_scd_27_D_R_20210205T142144.tif

Sample of NovaSAR-1 CEOS-ARD NRB Product File Structure 
 - Subfolder of Measurement
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CEOS-ARD_NRB_v5.5_NovaSAR_01_19589_scd_27_210205_142144_VV_HH_HV_D_R.zip

/Preview:

 Map_Overlay_NovaSAR_01_19589_scd_27_210205_142144_VV_HH_HV_D_R.bmp

 Map_Overlay_NovaSAR_01_19589_scd_27_210205_142144_VV_HH_HV_D_R.kml

 QL_image_HH.tif

 QL_image_HV.tif

 QL_image_VV.tif

Sample of NovaSAR-1 CEOS-ARD NRB Product File Structure 
 - Subfolder of Preview
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Data Format: 

 COG (Cloud Optimized GeoTIf)

Data Types: 

 Float32 for per-pixel metadata except Mask with 8bits integer under Annotation

 UINT16 for NRB under Measurement

 

Data Format and Data Type of NovaSAR-1 CEOS-ARD NRB Product 
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1). Source Data Import: File unzip, read-in with radiometric calibration

2). Multi-Look

3). DEM Preparation: COP-DSM crop, translation and resampling

4). Geocoding: Calculate lookup table and DEM related products, generate accurate layover and 

shadow map; Calculate terrain-based sigma/gamma nought normalization area; Geocoding lookup 

table refinement using offset polynomials; 

5). Terrain Flattening with Gamma0 normalization area, then Geocoding of image data using a 

refined lookup table

6). Generation of Per-Pixel Metadata Images: Mask of layover and shadow; Local incidence angle; 

Gamma To Sigma Ratio; Local contributing area

7). Creation of KML footprint and Quick-look images 

8). Scaling and GeoTiff Output

9). Generation of General Metadata File

10). Package of Product by zip compression 

Steps of CEOS-ARD NRB PFS v5.5 Compliant NovaSAR-1 ARD Production

 - using GAMMA processing sequences and Python codes
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Samples of ARD Processing: 
 Footprint and Source Image of Acquisition 39919 in Ascending Left-look Configuration
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Geometric Terrain Correction of Acquisition 39919: HH Source (left) and Beta0 (right)
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Radiometric Terrain Correction of 39919: HH Beta0 (left) and Sigma0-RTC (right)
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Radiometric Terrain Correction of 39919: HH Beta0 (left) and Gamma0-RTC (right)
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Per-pixel Metadata Images of NovaSAR-1 CEOS-ARD NRB Product 

39919: Mask (left), LocalIncAngle (centre) and GammaToSigmaRatio (right) 
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Backscatter Conversion of NovaSAR-1 CEOS-ARD NRB Product 

39919: Beta0 (left) divided by ScatteringArea (centre) equals to Gamma0-RTC (right) 
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Backscatter Conversion of NovaSAR-1 CEOS-ARD NRB Product 

39919: Gamma0-RTC (left) multiplying by GammaToSigmaRatio (centre) equals to Sigma0-RTC (right) 
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Measurement to Linear Intensity
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Measurement to Intensity in dB
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Speckle Filtering of Measurement
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Co-registration of 
Measurements
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Summary Self-Assessment Table – CSIRO NovaSAR-1 
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Summary Self-Assessment Table – CSIRO NovaSAR-1 
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Summary Self-Assessment Table – CSIRO NovaSAR-1 
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Summary Self-Assessment Table – CSIRO NovaSAR-1 
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NovaSAR-1 ARD Application Demonstrations
 - Burn Area Mapping in Fraser Island, QLD in Oct-Dec 2020 (Ticehurst et al, 2021)
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NovaSAR-1 ARD Application Demonstrations 
   - Flood maps in Kimberley WA on 4 Jan 2023 (left) and in East Coast on 5 Mar 2022 (right)

13 Feb 2021 5 Mar 2022 
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NovaSAR-1 ARD Application Demonstrations 

13 Feb 2021 5 Mar 2022 
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