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1 INTRODUCTION

1.1 Purpose of this document

This document is part of the “New Third Party Miss Quality Assessment” project, and has been dotte
frame of the ESRIN Contract No 19565/06/1-OL.

The purpose of this document is the study of th® BB vs SPOT 4 data comparison, this version pespas
quick presentation of the two missions and a fjistlity assessment in APPENDIX A. Further in-degialysis
may be triggered on ESA request.

1.2 Applicable documents

[AD-1] New Third Party Missions: quality assessment
ESRIN Contract N°: 19565/1-OL
May 3¢ 2006
ESA-ESRIN

1.3 Reference documents

[RD-1] GeoTIFF Format for IRS Digital Data Products
IRS/DP/SAC/SIIPA/SIPG/TN-07 - July 2002
IRS DP Team - SAC/ ISRO
http://www.euromap.de/download/p6geotiff 20041027 .p

[RD-2] QUISS, Multi Mission Quality Control Manual
GAEL-P041-QUISS SUM Issue 2 Rev.7- November 159520
GAEL Consultant

1.4 Abbreviations and Acronyms

This section controls the definition of all abbm@idns and acronyms used within this document. i@pec
attention has been paid to adopt abbreviationgngans and their definitions from international stards as
ISO, ANSI or ECSS.

ANSI American National Standards Institute
CNES Centre National d'Etudes Spatiales
ESA European Space Agency

GCP Ground Control Point

GRP Ground Reference Point

ISRO Indian Space Research Organisation
PAN Panchromatic

RMS Root Mean Square

SNR Signal to Noise Ratio (see definition below)
SPOT Satellite Pour 'Observation de la Terre
TBD To Be Defined

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
duplicate, use or disclose in whole or in part, information disclosed here on except for or on behalf of GAEL Consultant to fulfill the
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This section controls provide definition of maicheical terms used in the present document.

CCD Camera

Dynamic
range

Duty Cycle

Focal plane array

IFOV

LEO
(Low Earth Orbit)

Radiometric
resolution

Spatial or geometric

resolution

Spectral
resolution

Temporal
resolution

Signal to Noise
Ratio

Charge coupled device (CCD) camerasicohght-sensitive silicon chips that detect
electrons excited by incoming light. They also eimtmicro circuitry that transfers a
detected signal along a row of discrete picturenel@s or pixels, scanning the image
very rapidly. CCD cameras use two-dimensional CCiyas with many thousand of
pixels

The dynamic range of a sensor system is determiyethe ratio of the maximum
observable energy (Qmax) and the minimum of tHeusteful energy (noise level Qmin)
it is defined in decibels (dB) as 10log(Qmax/Qmi&ll. radiant energy <Qmin vanishes
into noise, while the energy above Qmax disappesrssaturation of the detector.

Fraction of orbital period in which anser is actually operational, determined by the
overall power limitations of the payload.

Focal plane arrays (FPA) arectwte which have more than one row of detectors and
one line of detectors together.

The IFOV is the angular cone of visibility tfe sensor and determines the area on the
Earth surface.

The term LEO is used un Earth Observation as welfoa communication satellite

constellations. These are usually circular or r@aular at altitudes less than 200 km
above Earth’s surface. The orbital period in th@uale range of 300-2000 km varies
between 90 and 120 minutes. The visibility periédhe satellite over the horizon may
varies for an observer (ground station) may vasynfabout 5 up to 20 minutes.

Radiometric resolution refers to the resolving powé a system in wavelength and
energy. The limiting factor for radiometric resadut is the signal to noise ratio of the
instrument receiver. Considering the effects ofyway illumination, the radiometric
dynamic range of a sensor is determined by the maxi radiance value that sensor can
experience for a given band.

Measurements are converted into a number of desdtigfital levels in a process also
referred to as ‘quantization’.

Spatial resolution refers to the area on the grotimat an imaging system can
distinguish. It is measured as the size of a powlthe ground, when the image is
displayed at full resolutiorQCRS Tutorial, 2004).

Spatial resolution is a function of geometry (sgdletween sensor and target for the
instant of measurement.

The spectral resolution of the sensor represertsapability of the sensor to distinguish
fine wavelength interval and is described by thenber of band their wavelength ranges.

High spectral resolution is achieved by narrow b@dths, which collectively, are likely
to provide a more accurate spectral signature fecrete observation than broad
bandwidths.

Temporal resolution is closely related to revigtipd, which refers to the interval of
time needed by a satellite for one entire orbit.

Absolute temporal resolution is the interval tinetviieen two successive acquisitions of
exactly the same area.

The ratio of the level of information bearing sigpawer to the level of signal power.
The maximum SNR of a device is called the ‘dynamitge’. In general, the higher the
signal value is and the better the signal quatityrécognition and detection.

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
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2 MISSIONS PROFILE SUMMARY

2.1 IRSP6

IRS-P6 (RESOURCESAT-1)is the most advanced remote sensing satellité pillSRO. The tenth satellite of
ISRO in IRS seriedRS-P6 is intended to not only continue the remote sendita services provided RS-

1C andIRS-1D, both of which have far outlived their designedsion lives, but also vastly enhance the data
quality.

IRS-P6 carries three cameras similar to thoselR6-1C and IRS-1D but with vastly improved spatial
resolutions : a high resolution Linear Imaging Setfanner(LISS-4) operating in three spectral bands in the
Visible and Near Infrared RegidivNIR) with 5.8 metre spatial resolution and steerabléoup 26 deg across
track to obtain stereoscopic imagery and achieve flay revisit capability; a medium resolutituiSS-3
operating in three spectral bandsviNIR and one in Short Wave Infraré8WIR) band with 23.5 metre spatial
resolution; and an Advanced Wide Field Sen@dNiFS) operating in three spectral bandsMNIR and one
band inSWIR with 56 metre spatial resolution.

IRS P 6 orbit characteritics
Orbit Circular Polar Sun Synchronous
Orbit height 817 km
Orbit inclination 98.7 deg
Orbit period 101.35 min
Orbits per day 14
Local time Equator crossing 10.30 a.m
Repetivity (LISS-3) 24 days
Revisit (LISS-3) 14 days
Launch date 17/10/2003
Mission life 5 years

table 1 - IRS P6 technical information.

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
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The SPOT Earth observation system designed by CitteSoperated by its subsidiary, Spot Image, has iree
operation since February 1986. In March 1998 th@ BR satellite added its new capabilites to the BRanily
thus enabling Spot Image to satisfy the requiremefitusers who are now familiar with space imagdny.
ensure continuity of service, SPOT 4 will have shene geometric imaging characteristics (a swag0dm per
instrument and oblique viewing capability of 27° each side of the local vertical). However its parfance
has been increased by adding a new shortwave edfrspectral band (SWIR), extending its nominatiliie
from 3 to 5 years and improving operational posisits.

SPOT 4 orbit characteritics

Orbit Circular Polar Sun Synchronous
Orbit height 832 km

Orbit inclination 98 deg

Orbit period 101 min

Orbits per day 14 + 5/26

Local time Equator crossing 10.30 a.m

Repetivity 14 days

Revisit HRVIR 26 days

Launch date 24/03/1998

Mission life 5 years

table 2 - SPOT 4 technical information.

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
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3 SENSORS AND DATA

3.1 Sensors

Assessments performed are focused on data from BI&® IRS P6 and HRVIR for SPOT 4. The following
table gives the technical specifications for batiuments and their fields of application.

Items IRS P6 - LISS 3 SPOT 4 - HRVIR
Swath width 140 km 60 km
Resolution 235m 20m, 10 m
Spectral coverage Band B2 (green): 0.52 - 0.56n Band B1(green): 0.50 - 0.58n
Band B3 (red): 0.62 - 0.68n Band B2 (red): 0.61 - 0.68n
Band B4 (NIR):  0.77 - 0.8Am Band B3 (NIR):  0.78 - 0.8Am
Band B5 (SWIR): 1.55 - 1.70m Band B4 (SWIR): 1.58 - 1.76m
Band PAN: 0.61 - 0.68m
Viewing direction + 26° +27°
Radio_met.ric resolution, 7 bit 8 bit
guantisation
Scanner type CCD + push-broom CCD + push-broom
Fields of application Agriculture Agriculture
Forest and natural vegetation Forest and natural vegetation
Land planning and infrastructure Land planning and infrastructure
Solid Earth resources Cartography
Environment
Oceans and Coasts
Urban and suburban

table 3 - Sensorstechnical specifications.

Pixel size is about 23,5 m for IRS LISS 3 and 2bnSPOT HRVIR at nadir. This pixel size can re@8m for
LISS 3 and 21 m for HRVIR at the edges of the scdiee spectral bands are quite the same, withtd lig
difference about few micron. The push-broom scatypr gives a good geometrical coherence to the dat

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
duplicate, use or disclose in whole or in part, information disclosed here on except for or on behalf of GAEL Consultant to fulfill the
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The data involved in this assessment are locatsduth of France. The table below gives all infdioraabout
the data used in the assessment.

IRS P6 — LISS 3 SPOT 4 - HRVIR
ID 050519P6023038L0020S3 00149170046
060701P6023038L0020S3 00149170047
060725P6023038L0020S3 00149170051
00149170052
4049262060704110226110_1A NETWORK
Acg. Date 19/05/05 13/07/03
01/07/06 25/07/03
25/07/06 14/07/03
15/07/03
04/07/06
Product Level 1B 1A
Format GeoTIFF DIMAP
Pixel size 20m 20m

table4 - Input data

The following SPOT scenes are not used becauthe ¢éck of the files in the DIMAP format :

- 00150389073
- 00150390028
- 00150391001

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
duplicate, use or disclose in whole or in part, information disclosed here on except for or on behalf of GAEL Consultant to fulfill the
purpose for which the document was delivered to him. ”
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APPENDIX A FIRST ASSESSMENT REPORT IRS P6 vs SPOT 4

A.1 Format

The data are delivered in two different formats:
* GeoTIFF for IRS P6 data,
« DIMAP for SPOT 4 data.

The IRS P6 data is the Geo Ortho Kit images inclgdhe camera geometry obtained at the time ofntlage
collection. With the Geo Ortho Kit, users can progluheir own highly accurate orthorectified produbt
utilizing commercial off the shelf (COTS) softwadigital elevation models, and optional ground colrpoints.
Calibration parameters are not available in IRSI&@.

The DIMAP format is more documented, the speciiices format can be found at the following address:
http://www.spotimage.fr/dimap/spec/dimap.htm

The GeoTIFF format specification for IRS P6 dataoducts is available at the following address:
http://www.euromap.de/download/p6geotiff 20041027..p

IRS P6 data are also delivered in Super Strudtarenat but our software do not read this format ifer more
information about this format, the documentatioavailable on théttp://www.euromap.de/docs/doc_009.html

A.2 Import

While importing data from SPOT 4 product, our imtpasftware underlined (warning) that some GeoT I&gst
were not found. Some GeoTIFF tags are not availiabike data due to the product level. The tablevbdists
the missing tags (only warning).

TIFFTAG_ARTIST TIFFTAG_XPOSITION
TIFFTAG_DOCUMENTNAME TIFFTAG_YPOSITION
TIFFTAG_MINSAMPLEVALUE TIFFTAG_XRESOLUTION
TIFFTAG_MAXSAMPLEVALUE TIFFTAG_YRESOLUTION
TIFFTAG_RESOLUTIONUNIT TIFFTAG_GEOPIXELSCALE
TIFFTAG_SOFTWARE

table 5 - Import warning - Missing GeoTl FF tags

A.3 Data organization
Standard form of the folder differs according te iroduct and satellites.
1. Only the GeoTIFF file is included in the folder,

2. A ’rpc.txt’ extension file (for IRS P6 GeoOrthdit data) is added to the folder. Each channelitsgas
“rpc.txt” file. The “rpc.txt” file contains the caema geometry,

3. A“dim”, “html”, “_gl.jpg”, “.xsI” and “tiff" , files are added to the GeoTIFF file (for SPOTatag,
which makes this folder more compliant with SPO™BP format.

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
duplicate, use or disclose in whole or in part, information disclosed here on except for or on behalf of GAEL Consultant to fulfill the
purpose for which the document was delivered to him. ”
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A.4 Image quality
The scenes involved in this topic are chosen binggikto acount the acquisition date. They arefttlewing :
* ForIRSP6LISS 3:
o 060701P6023038L0020S3 => 01/07/06
o 060725P6023038L0020S3 => 25/07/06
* For SPOT 4:
o 00149170047 => 25/07/03
0 4049262060704110226110_1A NETWORK => 04/07/06

Note The nominal LISS 3 resolution is about 23.5 g, dlata were resampled to 20 m.

A.4.1 Resampling
The IRS P6 data is with the Cubic Convolution regsiamg mode.

A.4.2 Visual Inspection
IRS P6 - 060701P6023038L0020S3

The visual inspection shows saturated areas in Bafgieen), specially in water area. Some verfioals are
underlined in band 3 (red) and band 4 (swir). Seranples are presented below.

!

0 o | RS-060701P6023038L002053 2 green~ 11
Saturated area . ' Blacksdhite
' ' Functions ﬂ __ﬂﬂ ﬂl
Histogram ﬂ
Cumulative _l

Contrast.~ =| |
Brightness j il
At vy it |

Sy i

o | p | Mwﬂ Cose \ b |

fig. 1 - IRSP6 - 060701P6023038L0020S3 - band 1 (green) - Saturated area

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
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Vertical lines in sea area (case¢
zone with poor radiometry). Tt
is visible by applying a stroi
stretching

fig. 2 - IRSP6 - 060701P6023038L0020S3 - band 2 (red) - Vertical lines

SPOT4 - 4049262060704110226110_1A
Some vertical lines are observed in band 4 (MIRjylne due to an inconsistent behavior of CCD.

.

fig. 3- SPOT 4 - 4049262060704110226110_1A - band 4 (MIR) - Vertical lines

Regarding the full resolution windows, SPOT 4 datmore detailed and more contrasted than the BISS
This difference is probably due to the resamplpigel size, from 23,5 m to 20 m.

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
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A.4.3 Histogram analysis

For the comparison between histograms, three (@Javis are used in IRS LISS 3 and SPOT HRVIR data.
The data were acquired during the same month (Jui¥h three (3) years of difference between thenss,
which are the following:

« LISS3 060725P6023038L0020S3 (25/07/06)

e SPOT4 00149170047 (25/07/03)
(See next pages)

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
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IRS P6 - LISS 3 SPOT 4 - HRVIR

a A T Ve 1 . ) = s i A0l K
Window 1 — crop fields bd 234 (RGB) Window 1 — crop fields bd 321 (RGB)
¥ D60725P6023038L002053 2_green - 1 -V SPOT-4 49-262 25/07/03 - 1
. Blue Blue
:_‘“::Ons jl :ﬂ ﬂ ﬁl Functions ﬁ il ﬂ ﬂ
istogram ;
Cumulative _I HES Uy ﬂ
CoIRRL :I + Cumulative
Brightness  ==| | CartEasy j ﬁ
gty pubit | ! o .| Brightness =
A Hemmove poind % | SPOT-4 49-262 25/07/03 -1
% | D60725P6023038L.002053_2_green - 1 Green
- ' awems /| ] 1|
Functions LI il il ﬂ i ﬂ
Hiswgra_m il Cumulative J
Cumulative |
Contrast = o Ay Contrast  =| |
Brightness == | ][50 v, Dnghtness j ﬂ
, Aebif nw poind | ¥ SPOT-4 49-262 25/07/03 - 1
" P pnind Red
% D60725P 6023038002053 2 _green - 1 ' Functions / _f J' Wy
jJJJ
¥ Histogram
Functions
i LI il il ﬁl Cumulative J
Histogram il
Cumulative | Contrast :I ﬂ
Contrast =/ | Nt Brightness  ==| o]
Brightness :I il v =T "1 == ‘.J,r'u.r.,ru.) T
: 1 Black&\hite
% | 060725P6023038L002053 2 green - 1 i
BlackaWhite ,  Functions ﬂ :{'J ﬂ ﬂ
: . Functions d ﬂ ﬂ ﬁl Histogram il
Histogram o Cumulative |
Cumulative _| Contrast ﬂ ﬂ
Contrast == o
7 ) Brightness =] ﬂ
e L Brightness ==| | .
Faitl pew poid | Ml
] .
Somave oing . Ry paing
| SavelUT| dose | e | || Apply | Pesst | SavelUT| Gose |  Hep |

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
duplicate, use or disclose in whole or in part, information disclosed here on except for or on behalf of GAEL Consultant to fulfill the
purpose for which the document was delivered to him. ”




New Third Party Missions Quality reference GAEL-P232-DOC-002

Assessment issue 1 revision 0
GAEL . . date 11/08/2006
Consuiltant IRS P6 - SPOT 4 Comparison - First Assessment
page 16 of 25

window 2 — water area bd 234 (RGB)

\

window 2 — water area bd 321 (RGB)

v | 060725P6023035L00205 3 2 green-1

¥ SPOT-4 49-262 25/07/03 -1

Blue

Functions il il ﬂ ﬂl
Histogram ﬂ

Cumulative |

Contrast  =| |

Brightness = |
i 1

¥ | 060725P6023033L 002053 _2_green - 1

Green

Functions ‘A ﬂﬂ ﬂ
Histogram ﬂ

Cumulative |

Contrast = o]

Brightness :I +|

% 060725P6023033L.002053 2 _green -1

Red

Functions A il ﬂ ﬂl
Histogram ﬂ

Cumulative |

Contrast  =| o

; Brightness =| |

v | 060725P6023038L002053 2 _green - 1

Black&White

Functions d il il ﬂl
Histogram ﬂ

Cumulative |

Contrast = o]

" Brightness :I il
Fed payr pobd I
]

Faanavd pning

Parnt |

Apply | Save LUT| dose |  Help

Blue
Functions LI _ﬂ il ﬂ
Histogram o'

Cumulative

2
Contrast ~ =|
=|

Brightness

il Ea
% SPOT-4 49-262 25/07/03- 1

Green

i

Functions A

Histogram o]

Cumulative |
=
=

Contrast

Brightness

¥ SPOT-4 49-262 25/07/03- 1

Red

Functions 4'

Histogram ﬂ

Cumulative _I
5|
=|

Contrast

Brightness

% | SPOT-4 49-262 25/07/03 -1

Black&White
Functions

9 I w
Histogram i]

Cumulative |

Contrast ~ =| <

Brightness =| <
Akl paind |

Faaes ubind

Save LUT|  Close | Help |'

Parent |

Apply |

" This document discloses subject matter in which GAEL Consultant has proprietary rights. Recipient of this document shall not
duplicate, use or disclose in whole or in part, information disclosed here on except for or on behalf of GAEL Consultant to fulfill the
purpose for which the document was delivered to him. ”




New Third Party Missions Quality reference

Assessment issue
GAEL date
Consultant IRS P6 - SPOT 4 Comparison - First Assessment bage

GAEL-P232-DOC-002
1 revision 0
11/08/2006

17 of 25
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In general, for the four (4) bands, the histogrdrovss a good form and the behavior is the samesé&oh
channel of both instruments. However SPOT histoggaems to be larger.

We notice that histograms for SPOT 4 data remaiaislgnmore centered than the LISS 3 ones. We aiticen
some saturation in SPOT 4 SWIR band.

Due to the few spectral difference, the spectraldsabetween the two sensors can be associatedhkke
following :

IRSLISS 3 SPOT 4 HRVIR
B2 (green) > B1 (green)
B3 (red) > B2 (red)
B4 (nir) > B3 (nir)
B5 (swir) > B4 (swir)

table 6 - Spectral bands matching

A.4.4 Spectral resolution

Spectral resolution describes the ability of a eerts define fine wavelength intervals. The finke tspectral
resolution, the narrower the wavelength range foaricular channel or band.

IRS P6 spectral bands are finer than the SPOT 4. dimis, it can represent features of various e¢slbased on
their reflectance in each of these distinct wavgtliemanges.

A.5 Geometry

The scenes are from different processing levels rifeans the comparison of the absolute locatiomatabe
done directly.

IRS P6 data are in level 1B according to euromapesé data are geocoded (North oriented) in UTM 31
projection, with a Cubic Convolution resampling huat.

SPOT 4 data are in level 1A. The processing foell@A is only radiometric correction of distortiodsie to
differences in sensitivity of the elementary detextof the viewing instrument. Intended for usef®wish to
do their own geometric image processing.
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IRS P6 LISS 3 — Level 1B (North oriented) SPOT 4 HRVIR — Level 1A

fig. 4 - IRSP6 and SPOT 4 data processing levels

A.5.1 Absolute Location Control

For achieving the absolute location control, th@©©$P data were geocoded without taking GCP, instrme
projection and resampling method (UTM 31, CC) aS H®.

The following SPOT data were geocoded.
+ 00149170047 (25/07/03)
e 4049262060704110226110_1A_ NETWORK (04/07/06)

The topographic maps in scale about 1:25000 weeel @s reference data to assess the absolute tocatio
accuracy.
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GAEL
Consultant IRS P6 - SPOT 4 Comparison - First Assessment

fig. 5- IRSP6 - 060701P6023038L0020S3 - Errors vector Fields (x20)
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GAEL
Consultant IRS P6 - SPOT 4 Comparison - First Assessment

fig. 6 - IRSP6 - 060725P6023038L0020S3 - Error Vector Fields (x20)
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GAEL
Consultant IRS P6 - SPOT 4 Comparison - First Assessment

fig. 7- SPOT 4 - 00149170047- Error Vector Fields (x20)
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GAEL
Consultant IRS P6 - SPOT 4 Comparison - First Assessment

fig. 8 - SPOT 4 - 4049262060704110226110 1A - Error Vector Fields (x20)
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GAEL
Consultant IRS P6 - SPOT 4 Comparison - First Assessment

fig. 9- IRSP6 LISS3 (white) - SPOT 4 HRVIR (red) - Vector boundaries
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A5.2 Results

The absolute location results magnify an importmbss-track shift for the LISS3 data. This stEfabout 600
meters. According to the direction of the vectaioeffields, this kind of error could be due to epieeis and
attitude precision, like a combination of the tiave the roll of satellite.

The SPOT data are correctly localised and the Rl than the speficication’s value. It is remirtbdt these
values are obtained without ground reference g@mRP) for the geocoding.

RMS RMS RMS Mean Number

X error Y error of GCP
IRS P6 — LISS3 - 573.340 m 231.741m | 618.404 m| 617.794 m 14
060701P6023038L0020S3
IRS P6 — LISS3- 510.623 m 335,537 m | 611.000 m| 610.003 m 14
060725P6023038L0020S3
SPOT 4 - 00149170047 17.273 m 15.715m 23.352m 19.918 m 11
SPOT 4 - 34.756 m 20.685 m 40.445 m 30.712 m 13
4049262060704110226110 1A

table 7 - Geometric absolute location control of IRS and SPOT data

A.5.3 Interband alignment

The interband alignment test was performed by QUi&Bvare. No interband alignment error was detecid
bands of the IRS P6 LISS3 data are perfectly soppmsed. QUISS interband report is attached to this
document.

Note this test was applied on the three (3) first tzamaly.

A.5.4 Striping

The striping test was performed by QUISS softwhie striping was detected on the IRS P6 data. Thalteeis
attached to this document.

A.5.5 IRS P6 data location Improvement

To improve the IRS P6 LISS 3 data location, theadaas geocoded taking into account the geometneca
parameters given in the metadata file called RR@ofral polynomial coefficient). Some ground cohfoints
were taken on the topographic maps.

The geometric quality control after the geocodirgeg the best results (animated GIF files are plediin
attachment to this document). The table below gikkesesults compared to the topographic mapsten&POT
geocoded data. The geocoded IRS P6 scene is : 0B60RA3038L0020S3

IRS P6 LISS3 RMS RMS RMS Mean Number
X error Y error of GCP

vs SPOT data 13.776 m 9.022 m 16.467 m 15.244 m 11

vs MAPS 17.983 m 8.087 m 19.718 m 17.879 m 11

table 8 - Geocoded | RS data, geometric absolute and relative location control
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