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Copernicus program 
allowed the collection
of HUGE amount of RS 

data RAISING the
NEED for effective

ways of processing EO 
data.

Sentinel-1 Intensity temporal composite 
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Outline

▪ Big data issue,
▪ New challenges of EO,
▪ Dedicated supercomputer based Sentinel-1 processing chain

➢ MAPscape upscale,
➢ Container virtualization,
➢ Job Automated System,
➢ User interface.

▪ Future direction.
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High management capabilities.
4Vs: Volume, Velocity, Variety, Veracity

Figure-5-Expected-Sentinel-1-Data-Volume-Growth-at-DLR-PAC-2014-2028.png

Baumann et al 2016.

Big Data
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Data Software Interface HPC

4 Components

• Container 

virtualization

• Job 

automatization 

system

MAPscape

Successfully 

implemented:

www.riice.org

Widely 

available

service

ESA,

Copernicus 

Programme,

Sentinel mission,

Sentinel-1 all-

weather, day and 

night radar 

imaging
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Supercomputer architecture and performance

Challenges :
1. Desktop driven software development implemention on HPC

environment (CPU challenge),

2. Very diverse architectures and environment of 

supercomputers

3. Limited user knowledge
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1. Challenge > MAPscape upscale
It enables the generation of backscattering coefficient (so) from Single Look Complex (SLC) or Ground

Range Detected data.

In includes the following automated steps:

1. Co-registration including Digital Elevation Model (DEM)

2. Time series speckle filtering

3. Terrain geocoding and radiometric calibration

4. Radiometric normalisation

5. Anisotropic Non-Linear Diffusion filtering

It enables the generation of coherence (interferometric correlation, g) from Single Look Complex

(SLC) data.

In includes the following automated steps:

1. Co-registration including DEM 

2. Generation of coherence including DEM

3. Terrain geocoding

4. Anisotropic Non-Linear Diffusion filtering
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2. Challenge > platform/distribution independent 

environment for MAPscape on supercomputers

Container virtualization:

technology, where the MAPscape running environment can be adjusted for 

different supercomputers

The library and kernel architectures of different supercomputers are differ a 

lot. Our aim is to deliver a software which can be used on various

supercomputers.

Own virtualization system
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3.1 Challenge > Limited user knowledge (supercomputer 

usage)

Job Autometed System (JAS)

Totally automated JOB management in HPC environment,
➢ Download data from SciHub,

➢ Construct input parameters of MAPscape software,

➢ Call the processing steps on supercomputer,
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Rapid Sentinel-1 processing chain on supercomputer for testing (already exists)

• State-of-the-art algorithms
• Exploit supercomputer capabilities,
• Performance of JAS script
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EXTREM STRESS TEST in HPC (32 adjacent frames (137 GB) GTOPO DEM)
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EXTREM STRESS TEST in HPC (24 adjacent frames SRTM DEM)



Dedicated supercomputer based Sentinel-1 processing chain

October 2017

SYSTEMATIC STRESS TEST on supercomputer (different combination of 24 products)
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Geocoding accuracy of Sentinel-1 data processed by MAPscape on 

supercomputer
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Coherence process land cover/land use test
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3.2 Challenge > Limited user knowledge (SAR data processing)

Web user-interface:

➢ User management,

➢ Service management,

➢ Notification sending,

➢ Gather Statistical Data



Dedicated supercomputer based Sentinel-1 processing chain

October 2017

2017 2018 2019
Sentinel-1 – backscattering coefficient

Sentinel-1 – coherence

Sentinel-2 and Landsat-5/8 

Multi-temporal multi-sensor 
time-series analysis

Applications

on Supercomputer

highly automated way
Financed by ESA
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Köszönjük a figyelmet!
h2o@gamma.ttk.pte.hu


