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New SAR missions! The «Golden Era» of SAR?

Institutional Commercial

PALSAR-3

Biomass

NISAR

The responsibility for the success is also on us all, providing
applications and tools based on these data...!
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PALSAR-3 support in SARscape
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Date: 2025 May 02 - 02:42 | | Geocoded amp“tude A

1 Based on the data kindly made
available by Jaxa, ScanSAR at this time
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PALSAR-3 support in SARscape
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PALSAR-3 support in SARscape

Date: 2025 May 02 - 02:42 o Shlp detectlon
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NISAR RSLC support in SARscape

Date: 2008 Nov 27 - 06:10

Geocoded amplitude

Based on
the data
kindly made
available by
JPL,
simulated
from
PALSAR-2

{1 at this time
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NISAR RSLC support in SARscape

Date: 2008 Nov 27 - 06:10

Geocoded interferogram
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NISAR RSLC support in SARscape
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Date: 2008 Nov 27 - 06:10
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Geocoded coherence
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NISAR GSLC support in SARscape

Date: 2008 Oct 12 - 06:09 Geocoded SLC

Starting
from
DINnSAR

Based on
the data
kindly made
available by
JPL,
simulated
from
PALSAR-2

{1 at this time
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Biomass support in SARscape

Date:

Based on sarmap part
the of the Cal /
simulated Val teams
data kindly

made

available by

ESA
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Al & Deep Learning

e The current risk: if you don’t know an
answer, just use AI!

e When using Al / DL might be effective:
- Phenomena not known in an analytic way
— Too complex analytic processes

— Plenty of well-constructed training data
available

e Further risks: generative Al

www.sarmap.ch 6 November 2025
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Al & Deep Learning

e Very effective in:

- Finding hidden correlations among different
input layers
— Finding and recognizing objects

www.sarmap.ch 6 November 2025
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“statistical colors”
AlI-based SAR coloring (never 100% reliable)

Finding correlations

b
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Sentinel-1 Sentinel-1 Sentinel-2
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Finding and recognizing objects

www.sarmap.ch 6 November 2025
Data courtesy

Capella Space
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Floating-roof vs. fixed-roof oil tanks

Floating Roof Oil Tank
B Fixed Roof Oil Tank

www.sarmap.ch 6 November 2025
Data courtesy

Capella Space 9 9 0/0 a CC U ra Cy
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Floating-roof oil tank monitoring
Date 1

Total
Volume: Xm3

Filling: Y%

Filling: Z%

bvember 2025

D d te 2 Data courtesy

Capella Space
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SAR image simulator
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4 SAR Simulator - [E\test_peter\s|
File View Sensors Help
¥ Main panel

Scene information:
meshes: 756
triangles: 1811003
vertices: 4483658

. Show grid
‘ X-ray lines
. Wireframe
. Show normals
. Face culling
@ Rim lighting
. Bound to local axes
Camera/selection
Translation
Rotation
Scale
Invert normals
Invert normals flip faces
Snap to grid
30m
20.0 degrees

No mesh selected

Cursor location: Not Valid

Translation step

Rotation step

sar
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¥ Scenegraph Materials

Status: idle

¥ Available sensors (21)
¥ ALOS_PALSAR2

smpmap

> CAPELLA
> CSK
> ENVISAT-1
> ERS-2
> ICEYE
> IDEAL
> JERS-1
> KMPS
> NOVASAR
> RADARSAT-2
> RISAT-1
> RSAT-1
> SAOCOM-1
> SENTINEL-1
> TSX
> UMBRA
> custom

Use this SML Select
General simulation params
64.0m
45.0 degrees
0.0 degrees
SLC-specific
0.0 degrees
3
40

RAW:-specific
from SML
1x
1x
1

Simulate diffraction

Simulation Measurements

Ground range extent
Inc. angle

Rot. angle

Squint angle
Nr. of bounces
Nr. of passes
Dec. factor

Noise Ivl. mult.

Y Polarization
Az oversampling
Rg oversampling

Nr. of subapertures

Batch (+) and RCS (*) params

45.0 degrees
0.0 degrees
0.0 degrees
0.0 degrees
0.0 degrees

Final inc. angle (+)
Inc. angle step (+)
Final rot. angle (+/*)
Rot. angle step (+/*)
Tilt angle (*)
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Simulation of different orientations / incidence angles

The ATR training shall
be carried out with
examples of targets
of interest as seen by
the SAR sensors from
all possible relative
orientations.

A SAR image
simulator can
significantly help in
obtaining a complete
training dataset.

Example obtained
every 45 degrees. A
SAR simulator can
immediately allow to
extend the
generation of
simulated images for
e.g., every 3 degrees
of relative
orientation.

A physically
reasonable sampling
is to obtain one
image e.g., every 3
degrees of relative
orientation / Shandong Chinese airplane carrier

incidence angle.  gAR system parameters of Capella Space images

www.sarmap.ch 6 November 2025
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SAR assisted image recognition and labeling tool
e - & x]

File Database Utility Help
¥ Layer manager Image analysis ¥ Background estimation Augmented reality Label

Ruler: @ Label mode

[press 'P' to set starting point] -

distance: 153.41 meters 51 SizeX
distance: 438.32 pixels 448 Size Y

angle: 275.892700 deg 95 Rotation (deg)

[press 'O" again to set starting point] = = |
distance: 18.98 meters ype 052D Class name

distance: 54.23 pixels Add Upload Delete all

Reset Label Color Confidence

4.000 Margin length
1.000 Margin width > < -
Country: - b SImU|atIOI”I
Cameroon 3 pras _: p: e ¥ g
Canad - :-‘ W m‘g
Canada < y g 4 4 o A 2oy

Cape Verde g A B o A
Central African Republic
Chad

Chile
China

Add column: Pop column:
Domain:

[All] 3 1 ] SLEE o - -
Air g 5 s g g * 5 R Commit

Label output
Output dir Select \10.1.104.2

sicd_capella-10_20230422_19:
Class Category
[Al] [Al]

Type 052D Destroyer Ship . = A y s Dataset output
& / i 31 ; ‘ ataset outpu

Export detection OBB

Load

Export detection IAA

Export identification
Cursor location: [6554 , 5180] sicd_capella-10_20230422_191337220_D_HH_slc_gr: [-26.56137] dB

www.sarmap.ch 6 November 2025

Not in SARscape
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SAR assisted image recognition and labeling tool

AR Labeler

File Database Utility Help

¥ Layer manager Image analysis . ¥ Background estimation Augmented reality Label
0.010 Min 100.000 Max W Ao (@ Label mode

Logarithm V¥ Scale 51 Size X

Grayscale ¥ Colormap 4 < S h 448 Size Y
a5 Rotation (deg)
1.8e+07

1.6e+07 SLcoantm AT R v e S N 3 Type 052D Class name
1.4e+07 2 ‘:, : S~ | Add Upload Delete all
1.2e+07 i PR &
1e+07 NI ¥y Y 3 Label Color Confidence
N : ‘ Type 903 1.000
Type 052D 1.000
Type 639 1.000
Type 639 1.000
Dupo-class 1.000
Dupo-class 1.000
1.000
1.000
1.000
1.000
1.000
1.000

8e+06
6e+06
4e+06
2e+06

0

20 40 60 80 100

Backscatter Dupo-class

» sicd_capella-10_20230422_191337220_D_HH_slc_gr Dupo-class
Dupo-class
Dupo-class
Type 052

Type 0548

@ W
@ W
@ W
@ W
@ [
@ W
@ W
@ W
@ [
@ W
@ W
@ W

Add column: Pop column: [
Commit

Label output
Output dir Select \\10.1.104.236\data\grd_O\
sicd_capella-10_20230422_191337220_D_HH_slc Root name

Save Load

Dataset output
Export detection OBB
Export detection IAA

Export identification
Cursor location: [2843 , 2036) sicd_capella-10_20230422_191337220_D_HH_slc_gr: [-24.26827] dB

www.sarmap.ch 6 November 2025
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¥ ATR Train

. ATR mode

Training data path  gelect  Z:\Classification
val_loss

on data path 54

MW B
[ PRI S SR T

ATR train output
Output dir

e

24 26
epoch

o

train_acc

train_acc

24 26
epoch

val_acc

macra
| weighted avg

www.sarmap.ch 6 November 2025
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< SAR ATR

File Database Utility Help

v Layer manager Image analysis 2 » ¥ Background estimation Augmented reality Label
hd g 2 p g ¥ Background I bel
0000  Min | 11.923 Max L] @ Label mode
". .
Amplitude ¥ Scale ¢ 2 Size X
Grayscale ¥ Colormap : =R
0 Rotation (deg)
7e+06
Amplitude % W [Undefined] Class name
bex0t % Delete all
5e+06
Label Color Confidence
= 4e+06 @ [ 'shandong 1.000
3 ! @ [ typesol O 1.000
gt 5 ® [@ [typeosda B | 1000
@ [ rescue 1.000
2e+06 N
@ [ otherMil | 1.000
1e+06 @ @ (@ otherMil [ | 1.000
m @ [ otherMil ] 1.000
0 L 4l S - 1
5 0 5 10 15 20 ® [ typesoa [} 1.000
Backscatter @ [ othermi [ 1.000
» sicdSICD_capella-10_SLC_20240418_144611900_A_HH_sl % o @ [@ typed5da || 1.000
’ ® @

’ rescue 1.000
% Add column: [

Pop column:
Commit

Label output

Output dir - select Z:\SAR\CAPELLA\POC_JAPAN\label
sicdSICD_capella-10_SLC_2024041€ Root name

Save Load

Dataset output

lﬂ'm" : l £ Export detection OBB
; Export detection |IAA
o Export identification
7
AN

Cursor location: [679 , 1254] sicdSICD_capella-10_SLC_20240418_144611900_A_HH_slc_gr: [0.27611]
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Refocusing

Detection

Moving Target Detection & ISAR workflow

Input  Export
Input Image

Spatial Subset
Target Background Water
Detection

L

e

www.sarmap.ch
Data courtesy

Capella Space
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Moving Target velocity estimation

Comparison with

www.sarmap.ch 6 November 2025
Data courtesy

Capella Space
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Moving Target refocusing / InverseSAR

Before

www.sarmap.ch 6 November 2025
Data courtesy

Capella Space
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NIIRS (National Imagery Interpretability Rating Scale)
and (RGIQE) Radar Generalized Image Quality Equation

«How good is a certain image / mode for D, R & I»

NITRS Descriphion
Rating
1] Interpretability of the imagery 15 precluded by obscuration,
degradation, or low resclution.
1 Detect lines of transportation, either road or rail, but do not RNIIRS .
distinguish between. predicted
2 Distinguish between forested areas and agricultural felds. = 3.7555 + 0.3960 - logz (CSAR)
3 Detect multrple wings of large buwildings.
4 Detect smokestacks in industrial facilities.
’ E;f::ﬁ'ﬁﬂ;ﬁ;iﬂij‘;ﬂe vertical mast anfenna and a large Evaluation starting from image /
& Detect cargo on a railroad fatcar. mode para meters
! Detect the break befween cab and trailer on a tractor-trailer
truck.
a Detect indrvidual rail ties.
9 Distinguish between models of fghter aircraft (e.g.,
FLANKER B-C, F-15 A-E).

Original definition assessed through visual analysis

W. Schwartzkopf, J. Brown, G. Farquharson, C. Stringham, M. Duersch and J. Heemskerk, "Radar Generalized Image
Quality Equation Applied to Capella Open Dataset," 2022 IEEE Radar Conference (RadarConf22), 2022, pp. 1-5.

www.sarmap.ch 6 November 2025

New interactive tool
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This interactive tool can be used to estimate the RCS of targets.

E° SAR Radar Cross Section = O X i _ *l
AV E
Data ingestion T View
|5, Overview
-
Input ® a A/l rcs_ann.anz
: Epat =@ B CapellaRussiaArBase_sic
Magnitude
Input Image: i e
P g JE =@ Regions of Interest
. B0F Helicopters
Preferences E
Ingestion
[ ] [ ] [ ] Report
Summary of parameter values used and result
(] << Back | Next »»
Workflow Report
List of image names
image (1): [CapellaRussiaAirBase_sic]
Summary
. Radar Cross Section
= SAR Radar Cross Section = a X Compatible images: (1)
Incompatible images: none
ROI Selection e
Input 1) [Radar Cross Section]
Input ROIs
[Dataset spatial coverage]
Union of image footprints dimensions: x = 1.678 km, y = 2.050 km
Union of image footprints area: 2.104 sq km.
=, Open Workflow in Modeler
o - o Report
Selection
<<Back | Next >>
[7) (7] <<Back Finish

www.sarmap.ch

6 November 2025
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Interactive tool for Height Estimation of vertical objects

This tool estimates the height of a vertical object in a single image by
interactively locating the top and the base of the object of interest.

" sar Height Estimation Tool
Open Mode Annotations Help
Thistoo v Layover ject inthe

b ofth
it Shadow e

Press the Start button to begin

Skyscraper height estimation using an Umbra
acquisition over Buenos Aires.

www.sarmap.ch 6 November 2025
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Interactive tool for Point 3D Location Estimation
from SAR stereo pairs

This tool y- 4
calculates the o
height and
horizontal
position of a
point using
two radar
images of the
same location.

.
e height

Coordnate System: WGS 1984 (EPSG:4326]

85w

www.sarmap.ch 6 November 2025
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Oil spill monitoring

E

Oil Spill Classification

Input Files  Optional Files Parameters Output Files

Post Event Fil
B sentinel1_142_20240730_100713198_IW_A_VV_sic_kst_pwr_fil_geo

Land Mask Shape F
B land_mask shp

0: Not Classified
m 1: Land
2: Ship/Structure
3: Persistent Water
4: Qil Spill Area

www.sarmap.ch 6 November 2025

New automated tool
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