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It's getting harder to hide if you're doing bad stuff. Bono, TED, 2013
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e Motivation

e General facts about Space-SI processing chain

e Details about individual modules of prototype Space-SI
processing chain — current status

e Future plans
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-~ Motivation

increasing amount of remote sensing data
(in great portion not used at all)

automatic processing and fast
- Getivery-of proaucts-generated-from- - -
recently acquired satellite data

end-users having:
> precise expert needs

> basic knowledge of web mapping
> limited or no knowledge about satellite data
capabilities
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Prototype Space-Sl processing chain:

Processing workflow

sensor-corrected
satellite image (level 1)

pre-prepared ancillary incl. metadata
data (road maps, !
DEM, slope, ...) automatic extraction of
ground control pts
+ GCPs

sensor modelling and
orthorectification

automatic atmospheric
corrections (ATCOR 2/3)

v

automatic topographic

pre-processing corrections
|
v

processing

sor-corrected image
> orthoimage

vegetation index NDVI

v > radiometrically corr. image
Change of NDVI > NDVI, Change of NDVI
> processing metadata




SPACE'SI

Prototype Space-SlI processing chain:

Sensors supported so far

sensor-corrected
: satellite image (level 1)
pre-prepared ancillary incl. metadata
data (road maps, 1
DEM, slope, ...) automatic extraction of
ground control pts
+ GCPs
sensor modelling and
orthorectification
Pleiades
automatic atmospheric
corrections (ATCOR 2/3)
v
automatic topographic
pre_processing corrections
|
processing :
vegetation index NDVI THEOS
- WorldView-2
Change of NDVI
RapidEye
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P1 Automatic geometric corrections:

Automatic Extraction of GCPs

e automatic extraction of GCPs on multi-temporal/ multi-
sensor images is extremely difficult due to temporal
variability of objects

e we are performing image matching onto rasterized road
maps
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P1 Automatic geometric corrections:

Sensor model and orthorectification

e rigorous sensor model was defined to
" e, accommodate various (full-frame and
\\' pushbroom) optical sensors

e 24 parameters for exterior orientation

A /"/\/_\ (2 segments of orbit)

o - e satellite metadata for initial
approximation

e methods for elimination of inaccurate
GCPs (Robust estimation, RANSAC)

e orthorectification with single-ray
backprojection method on DEM 12.5 m
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P1 Automatic geometric corrections:

Computed accuracy

RapidEye All points RANSAC + Robust Est.
image Num | GCP CHK Num | GCP CHK
points | RMSE RMSE points | RMSE RMSE
11.3.2011 212 0.90 0.72 193 0.79 0.70
11.6.2011 228 0.75 0.92 209 0.67 0.97
7.7.2011 303 0.84 0.93 204 0.75 0.92
2.9.2011 126 0.99 0.95 114 0.75 0.66
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P1 Automatic geometric corrections:

Visual accuracy

RapidEye image, 6.5 m aerial orthophoto, resampled to 2 m
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The total irradiance was modeled as a
three-component irradiance:

e direct (dependent on incidence
angle, sun zenith angle, and slope),

e diffuse from the sky (dependent
mainly on sky-view factor),

e diffuse reflected from the terrain

(dependent on sky-view factor and
albedo).

Solved with an extension of Image Processing Workbench
(IPW) method with Minnaert method.
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R2.1 Automatic generation of

vegetation index NDVI

e simple product
e theoretical values [-1.0, 1.0]

e RGB-rendering with fixed color table to enable
comparability
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R2.2 Automatic generation of

Change of NDVI

e difference between two NDVI products
e theoretical values [-2.0, 2.0]

e RGB-rendering with fixed color table to enable
comparability

%,

Change of NDVI
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[N Search  Mag

400 Project 400 Gampleled RapidEre 32 MO - vegatation Compleled 2832013 2332013

389 Project 384 Compl

RapidEys 11.3.2011 MDM - vegetation Compleled 2032013 2832013
Compheled RapigEye 1432073 MO - vegetation Completed 1432013 1432013
Compleled RapidEys 14.3:2013 MOV - vegatation Complelad 14.3.2013 1432013
Compieted Rapigkbye 1432014 MHUVE -vegetation Completed 1432013 14 3013
1432013 14.3.2013

- Radlje ob Daravi 1 Compleled RapidEye 14323013 MDA - vegetation Comgpleted 1432013 14.3 2013

Compleled RapldEya 14.3.2013 MOV - vegetaBion

Completed RapldEye 1332013 MOV - vegetation Completed 1332013 1432013
Radgona Compleled RapidEye 18.1.2013 MOM - vegetalion Completad 18.1.2013 133.2013

Compleied RapidEys 1512013 MO - vegetation sompleted 1512013 1612013

CaomplMed RapidEre 462012

Compleied Rapid 462012 MDA - vegetation Compleled 4.62012

Cragol Compieled RapldEye 4 6.2012 MOV - végetation Completed 462012

2552012 MDVE - vegetation

Compleled RapidE

! -Radgona 1 Compbeled Rapidk 1932013 MOVE-vegetalion Comgpleted

Compleled RapidEye 2652012 MOV - vegetafion Completad

Compleled RapidEys 24 5 2012 MDA - vegetation Comgpieted

Completed RapldEye 52012 MOV - vegatation aompletad
Compleled RapidEye 24 52012 MDM - vepgelation Complelad
5 - Radije ab Drav Completed RapidEye 24 5. 2012 MNOVE - vegetabion Completed
Complaled RapidEys MNDW - vagalalion Camplatad
Completed RapidEye MOM - vegetation Completed

Compleied RapidEye MO - vegetabion Completed

2 - Klurska Sobata Compleled RapidEya MOV - vegetation Comgplelad

Completed RapidEye MO -vegetation Compieted
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-~ Future development

Towards the full processing chain (end of 2013):

e accuracy validation, optimisation of the implemented
prototype modules

e implementation of all planned modules

e support to various full-frame and pushbroom sensors —
provide us with data for your system

Upgrades after 2013:
e specific products (insurance, agriculture applications),
e support to different regions and coordinate systemes,

e pan-sharpening, image stacking (super resolution), moving
to the cloud ...
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- Summary

e Fully automatic processing chain is a dream for every
remote sensing professional

e |mplemented prototype is functional

e More effort is put towards the pre-processing steps than to
the processing/interpretation steps

e Finetuning and upgrades

"A journey of a thousand miles begins with
a single step." — Confucius
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- Contacts

E-mail: kristof.ostir@space.si

Web: www.space.si
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