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1. Purpose of the document

The purpose of this User Manual is to give detailed information about how to create a
project in the PHOTOMOD system (further — system), to add images into a block, to
edit a images block, to manage projects in system, also information about types of
projects and types of coordinate systems and about additional features.

2. Workflow in system

To create new project is used the following action sequence:

1. Creating and selecting active profile — creating local profile or creating/connecting
network profile to place all project/project group files — resources, and selecting the
profile as active.

2. Creating project — creating new project: specifying project type and name, choosing
coordinate system and a folder into active profile resources to place new project
files.

3. Forming images block — loading project images.

3. Creating and choosing active profile

Prior to work in the system you should create a profile for placing project resources
such as project configuration files, images files, files processing projects/project group.

A profile represents a resources tree with the following structure:
* Root — profile virtual name.

 Top level branches — profile virtual folders — virtual names of physical local or network
folders/disks.

§ One physical folder/disk or folders/disks group could be specified as a virtual folder (storages
group).

g Storage folders are a special type of virtual folder. Resources are automatically placed in
storage folders by the system on the basis of free space analysis. Thus, storage folders allow
optimization of multiple disk usage for storage resources, which is advantageous when network
processing large projects.

* Resources — all data of a profile — all subfolders and files of each virtual folder in
profile.

Thus, profile resources are placed on any servers, workstations or network disks.
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Profiles can be local or network to organize individual or shared work with projects, re-
spectively.

For profiles creation and organizing resources structure of each profile you can use the
Control Panel module.

To view and edit active profile resources is used the PHOTOMOD Explorer module.

To launch these modules is used the Start » Programs » PHOTOMOD 8 x64 menu
and also the context menu of the System Monitor module (the &2 icon in the Windows
system tray).

More details about system resources, recommendations on organizing of local or network
work, and about creating profiles and virtual folders connecting see in the “General in-
formation” User Manual.

In one work session of the system could be used only one active profile.
Close all program modules an perform one of the following to choose active profile:

+ choose active profile in the Profile list from the context menu of the System Monitor
module (the €2 icon in theWindowssystem tray);

» choose active profile with mouse double-click by profile name in the Profile list in the
Control Panel module.

? Current active profile is marked in the profile list by the ¥ icon.

Restart program after chosen active profile. All active profile resources are available
for work until another active profile is selected.
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I N
Control Panel [&J
Profile Resources Service Help
Profiles Resource tree
+ + X
cEE= u fu e
Profile Free i Node Path Free
TechSupport 162.43TB JAntwerp WDhelhracurs\projectsh... 43.00 TB
S5D_CHINA 39.76 T8 /Kronstadt  \\Dcl\racurs\projectsh... 43.00TB
SavZond oB e /MNesterovka  \\bigz\Megagalaxy-3\i.. 238TB
chi 9 gagalaxy
rlooecs ateets /Saratov_Aero \\Dcl\racurs\OTP&TD... 43.00 TB
sharonav 30.26 TB L /Swazy_group \WDcl\racurs\OTP&TD... 808.72 GB
Serebriakov 4,27 TB T /Techsuppert \\Dcl\racurs\OTP&TD... 43.00TE
RUSSIAN_Sattelit... 30,26 TB /TechSupp... ‘\\dc\RACURS\OTPE&... 43.00 TB
Roskartografia-test 1.34TB — /TechSupp... ‘\\gigz\Ph5Data2\Tech... 43.00TE
Roskartografia-2 ~ 574.67 GB /TK-350_TEST “\racurs.localracurs\p... 30.26 TB
Roskartogafia  3.917TB /UAVprojects \Del\racurs\OTP&TD... 808.72 GB
RS N cE /UltraCam_... \\Dcl\racurs\OTP&TD... 43.00 T8
PurGeokom 12.50TB SUSGIK WOclhracurs\OTP&TD... 43.00TB
Ptero-Len-obl 8.54TB
Pro-Work 30.26TB
Piter 2.38TB
Orto_LUSGIK 1.85TB
Opsis 44.34TB
Ofec-test 987.21GB i
[ OK ] [ Apply ] [ Cloze

Fig. 1. Resources structure of network profile

The folder tree displays in the PHOTOMOD Explorer window after creating profile.

(" PHOTOMOD Explorer =)
BEX cf+BRk EEE
4 E] = Name Size Time =
 Antwerp backup 18.09.2012 13:... |
> Kronstadt
. Nesterovka Cache 18.09.2012 13:... |
> Saratov Aero | Cameras 18.09.2012 13:... |
> Swazy_group " | | Data 18.09.2012 13:... |
4 Techsupport Locks 18.09.2012 13:... |
© AGEQ-T ProjOptions 02.02.2016 15:... |
: ;ElAS — | Adjustment.x-ini 538 KB 18.00.201213:32... .
. A3 frames BlockCT x-ini 15.40 KB 18.09.201213:32... |
> Aalen_Group BlockGrida-ini 906 B 14.01.2010 13:58... |
4 ACAD BlockScheme.x-ini 11.86 KB 18.00.201213:32... |
> Primer ACAD BlockSchemeOptionsa-ini 957 B 18.09.201213:32... || &
> |Brimer ACAD Cestn BundlePoints.x-ini 2948 14012010 13:58... |
> Primer_ACAD_Dima
Primer_ACAD_Images CoordSystem.x-ref-system  3.35 KB 28.00.2009 13:44..,
> Primer_ACAD_Work ExtOrx-ini 3.82 KB 14.01.201013:58... |
> ADS Bautzen FeatureMatching.x-ini 93B 14012010 13:58... |
> ADS_pasBurs cxemy Bnoka Globalsa-ini 208 14.01.2010 13:58...
> aero_solver_disp_err Images.x-ini 559 KB 18.09.201213:32... 1
i :;;”dg;:f:r?ﬁfta IntOrax-ini 6.79 KB 14.01.201013:58... 1
.+ Armsatl._float PhProjecta-ini 5048 14.01.2010 13:58... |
> AT timing ProjOptionsx-ini 1.66 KB 28.09.2009 14:47... |
> AT timing_torets QuickTiesx-ini 116B 14.01.2010 13:58... 1
backup Subblacka-ini 1178 14.01.201013:58... ©
+ Bangladesh SRTM SurfaceFilterDirectivesx-ini 571 B 14052010 10:34... ! =
> BPLA_Sakhalin_ALL_new < m 1 L
» cartosat_test
> Chekhov_Group ~ | Filter
| frechsupport/ACAD Primer_ACAD Ceunt | 5 resources [ 967.47 MB (selected: 0 resources /0 B)

Fig. 2. Resources tree of network profile in the Explorer window

. To avoid loss of data, it is not recommended to edit virtual folder for storage group.
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4. Coordinate Systems

4.1. General information

Coordinate system should be selected on the step of project creation. It is possible to
change the coordinate system of existing project in the Project properties window
(see Section 8.3) or during block adjustment step (see the “Block adjustment” User
Manual).

For coordinate system choose during project creation click the Select button of the
Coordinate system section in the New project window (see Section 6.1). Project co-
ordinate system could be chosen from the following sources:

* From DB - from the list of coordinate systems database (see Section 4.2);

* From file — from coordinate system files with *.x-ref-system extension, located out
of profile resources (if any);

* From resource — from files with *.x-ref-system extension, located in active profile
resources;

* From GeoCalculator — from the list of GeoCalculator program database (see the
“Coordinate Systems” chapter in “The GeoCalculator program” User manual).

ﬁ The GeoCalculator program allows to edit coordinate systems, to create new ones, to perform
import and export of coordinate systems (see the “The GeoCalculator program” User Manual).

This allows, for example, to choose coordinate system from another project of active
profile. After selecting coordinate systems database, the Coordinate systems database
international window with coordinate systems list included to the selected database
appears.

. Coordinate systems database Internaticnal [&J
Find E3)
# MName Mote it

1 AGDGE / AMG zone 48 Australia - 102deg ...

2 AGDE6 / AMG zone 49 Australia - 108deg ..,

3 AGD6E / AMG zone 50 Australia - 114deg ...

4 AGDE6 / AMG zone 51 Australia - 120deq ...

5 AGDG6E / AMG zone 52 Australia - 126deg ...

6 AGDE6 / AMG zone 33 Australia - 132deg ..,

7 AGD6E / AMG zone 54 Australia - 138deg ...

8 AGDE6 / AMG zone 55 Australia - 144deg ...

9 AGDGE / AMG zone 56 Australia - 150deg ...

10 AGDG6 / AMG zone 57 Australia - 156deg ...

11 AGDS6 / AMG zone 58 Australia - 162deg ...

12 AGDGb Australia; Papua M... -
[ QK ] | Cancel |

Fig. 3. Coordinate systems database window
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4.2. Coordinate systems databases

4.2.1. International coordinate reference systems database

The International reference system database is the list of reference systems in sup-
ported formats with the GeoTIFF (the EPSG — European Petroleum Survey Group
company’s standard) image georeference. Besides EPSG database, the list includes
Cartesian (on plane) and Local Curved (on the sphere) reference systems. Cartesian
reference system is used for processing of small image blocks with large scale survey.

. Coordinate systems database Internaticnal [&J
Find ]
& Mame Mote it

1 AGDGE / AMG zone 48 Australia - 102deg ...

2 AGDGE [ AMG zone 49 Australia - 108deg ...

3 AGDEG / AMG zone 50 Australia - 114deg ...

4 AGDGE / AMG zone 51 Australia - 120deg ...

5 AGDGE / AMG zone 52 Australia - 126deg ...

6 AGDEE / AMG zone 53 Australia - 132deg ...

7 AGD6B / AMG zone 54 Australia - 138deg ...

8 AGDGE / AMG zone 55 Australia - 144deg ...

9 AGDG6E / AMG zone 56 Australia - 150deg ...

10 AGDE6 / AMG zone 57 Australia - 156deg ..,

11 AGDS6 / AMG zone 58 Australia - 162deg ...

12 AGDG6 Australia; Papua M., -
[ OK ] | Cancel |

Fig. 4. International coordinate reference systems database

4.3. Coordinate reference systems types

Coordinate system database contains the following coordinate systems types:

Geodetic — curvilinear, latitude/longitude/height reference system;
Geocentric — Cartesian;

Local Cartesian — reference systems on the plane;

Local Curved — reference systems on the sphere;

Projected — a reference system defined by the map projection;

Topocentric horizontal — a coordinate reference system with coordinate origin in
chosen point. The Y axes is leftward in the left-handed coordinate reference system
and it is northward in the right-handed reference system.

é Ground control points coordinates specified by latitude/longitude should be converted to Projected

coordinate system, using the GeoCalculator program (see description in the “The GeoCalculator
program” User Manual).
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5. Project types

5.1. General information
The system supports the following project types:

» Central projection is used to process aerial and space borne images of central pro-
jection, acquired by photographic camera

» Satellite scanner imagery is used to process space scanner images, acquired by
different sensors, such as GeoEye-1, IKONOS, QuickBird, SPOT, ASTER, IRS,
FORMOSAT, CARTOSAT, “Resours DK”, WorldView- 1, 2;

» ADS 40/80/100 is used to process images acquired by scanner survey system ADS
40/80/100, installed on aircraft;

» VisionMap A3 SLF is used to process aerial images acquired by VisionMap A3 pho-
togrammetric complex.

Depending on type of space survey the following kinds of images blocks are forming
during images loading to the system:

» Monoblock — is a block where images do not form valid stereopairs (i.e. Imagery
product is not a stereo product). Single space image also belongs to monoblock type.
During monoblock forming images are loaded to separate strips, as usual.

@ If each image is placed in a separate strip, images are placed in the order of names.

» Stereoblock — is images block formed by stereopairs. During stereoblock forming
each stereopair is loaded to a separate strip.

5.2. Central projection imagery

In order to process images acquired by photographic camera you should choose the
Central projection project type during project creation (see Section 6.1). Once the
project of central projection type is created, you can load images and form images
block. Processing of images block of central projection implies full photogrammetric
processing, including interior, relative and exterior orientation. In case of a single image
or monoblock could be performed interior orientation and direct georeferencing (see
the “Aerial triangulation” User Manual).
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5.3. Satellite scanner imagery

5.3.1. Processing images algorithms

In order to process space scanner images you should choose the Satellite scanner
imagery project type (see Section 6.1).

Satellite scanner images are delivered consisting in remote sensing product, that is a
set of images files and files of accompanying data, for example, metadata with interi-
or/exterior orientation parameters. Data content of remote sensing product depends on
a sensor model.

@ Special aspects of loading satellite images to a project are described in Section 7.5.

Depending on data content of remote sensing product (sensor model) the system sup-
ports the following algorithms of images processing:

* Rigorous algorithm — allows to process remote sensing products, that include metadata
files with interior and exterior orientation parameters. Rigorous algorithm of images
processing provides accuracy that is about image resolution (by RMS on check
points). It allows to use minimal number of ground control points and to obtain more
accurate results during calculation of exterior orientation parameters.

* RPC-algorithm — allows to process remote sensing products, that include metadata
RPC-files (for example, IKONOS, QuickBird, OrbView-3). With RPC-coefficients
available you can use fewer amount of GCP to obtain satisfying results of photogram-
metric processing.

» Generic — uses parallel-perspective model or DLT (Direct Linear Transformation) al-
gorithm — allows to process any satellite images (including IRS, LandSat, etc.).
However, it requires more GCP per stereopair (10 GCP is recommended, 6 at least)
as compared with rigorous algorithm.

? About recommended amount of triangulation points used for satisfying accuracy of adjustment
of satellite images block see in Section 5.3.4. How to adjust satellite images blocks depending

on processing algorithm, see in the “Block adjustment” User Manual. Adjustment accuracies of
scanner blocks see in Section 5.3.3.

5.3.2. Formats of satellite scanner images

Table 1. Generic (DLT and it's modifications)

Satellite Format Processing | Stereo processing
level
ALOS (AVNIR-2) CEOS 1B2 No
Landsat 8 TIFF T No
Landsat7/ETM+ TIFF/GeoTIFF, HDF 1R, 1G No

10
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Satellite Format Processing | Stereo processing
level
IRS-1C, 1D/PAN Super Structured, HDF, Fast C 1A, 1B Yes, from the adjacent
passes
Resourcesat-1(IRS P6) Super Structured, HDF, Fast C 1,2 Yes
Resours-DK TIFF/GeoTIFF 0 No
Table 2. Rigorous algorithm
Satellite Format Processing | Stereo processing
level
EROS A, B RAW, TIFF 1A Yes
FORMOSAT-2 DIMAP 1A No
KazEOSat-1 DIMAP V2 1A Yes
KazEOSat-2 TIFF/GeoTIFF 1R, 1G Yes
KOMPSAT-2 TIFF/GeoTIFF 1R, 1G Yes
Resours-DK TIFF/GeoTIFF 0 Yes, from the adjacent
passes
SPOT 1-5 CEOS (SISA, CAP), DIMAP 1A Yes, same-pass
TERRA/ASTER HDF 1A Yes, same-pass
VNREDSAT1 TIFF 1A Yes
Table 3. RPC-algorithm
Satellite Format Processing | Stereo processing
level
ALOS (PRISM) CEOS, GeoTIFF 1B1, 1B2 | Yes, from the adjacent
passes
Armsat-1 TIFF/GeoTIFF 1D No
Cartosat-1, 2 (IRS P5) TIFF/GeoTIFF Orthokit Yes
Deimos 1 TIFF/GeoTIFF 1R, 2R -
Deimos 2 TIFF/GeoTIFF 1B Yes, from the adjacent
passes
DubaiSat-2 TIFF/GeoTIFF Radio Yes
GaoFen-7 TIFF+XML SC Yes
GeoEye-1 TIFF/GeoTIFF, NITF 2A, OR2A, Yes, same-pass
ORZ2A Stereo
GF-1, 2 TIFF/GeoTIFF 1A No
IKONOS TIFF/GeoTIFF, NITF 2A, OR2A, Yes, same-pass
ORZ2A Stereo
Jilin 1 TIFF/GeoTIFF Standard Stat- Yes
ic Level 1
Kanopus-V TIFF/GeoTIFF 1,2,3 Yes, from the adjacent
passes
KazEOSat-1 TIFF/GeoTIFF 2A Yes

11
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Satellite Format Processing | Stereo processing
level
KOMPSAT-2 TIFF/GeoTIFF 1R, 1G Yes
KOMPSAT-3 TIFF/GeoTIFF 1R, 1G Yes
KOMPSAT-3A TIFF/GeoTIFF 1R, 1G, 10 Yes
OrbView-3 TIFF/GeoTIFF Basic Yes, same-pass
Pleiades DIMAP V2 Primary Yes
PeruSat-1 DIMAP Sensor Yes, same-pass
QuickBird TIFF/GeoTIFF, NITF 2A, OR2A, Yes, same-pass
ORZ2A Stereo
RapidEye GeoTIFF, NITF 1B No
Resours-P TIFF/GeoTIFF 1A, 2A Yes, from the adjacent
passes
SkySat TIFF+json+RPC Basic Yes, same-pass
SPOT 6, 7 DIMAP V2 (JPEG2000 unu Primary Yes
GeoTIFF)
StilSat-1 TIFF/GeoTIFF L1 No
SuperView-1 TIFF/GeoTIFF 1B, 2A Yes
SuperView Neo TIFF/GeoTIFF 1B, 2A Yes
TripleSat TIFF/GeoTIFF 1A, 2A Yes
TH-1 TIFF/GeoTIFF 1A, 1B Yes
WorldView-1, 2, 3, 4 TIFF/GeoTIFF, NITF 2A, OR2A, Yes, same-pass
OR2A Stereo
ZY-3 TIFF/GeoTIFF - Yes
ZORKIY-2M TIFF/GeoTIFF 1A No
ANCT TIFF/GeoTIFF 1A, 2A No

5.3.3. Accuracy of satellite scanner blocks adjustment

Accuracy parameters of satellite scanner blocks adjustment for the different survey
systems are given in the table below:

Table 4. Accuracy of satellite scanner blocks adjustment

Survey sys- | Resolution | Scale of or- | RMS Exy/Ez| RMS Exy, | Processing | Stereo pro-
tem (bw/color, m)| thophoto (with GCP (m)|without GCP| algorithms cessing*
(mosaic) (m)
ALOS Prism 2.5 25000 3/5 10 RPC Yes (SO)
ASTER 15 50000 15/25 200 Rigorous Yes (SO)
Cartosat-1 25 25000 3/5 800 RPC Yes (SO)
(IRS P5) (10000)
EROS A 2 25000 4 100 Rigorous Yes
EROS B 0.7 10000 2 30 Rigorous Yes

12
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Survey sys- | Resolution | Scale of or- | RMS Exy/Ez| RMS Exy, | Processing | Stereo pro-
tem (bw/color, m)| thophoto (with GCP (m)|without GCP| algorithms cessing*
(mosaic) (m)
FORMOSAT- 2/8 25000 3.5 100 Rigorous No
2
(10000)
GeoEye-1 05/2 5000 (2000) 0.5/15 3 RPC Yes (SO)
IKONOS 1/4 5000 1/3 10 Rigorous, Yes (SO)
RPC
IRS 1C, 1D 6/23 100000 20/20 - Generic Yes (DO)
KANOPUS-V| 2.5/10 25000 1.3/33 50 RPC Yes (DO)
(10000)
KOMPSAT-2 1/4 10000 2/5 200 Rigorous, Yes (DO)
RPC
KOMPSAT-3| 0.7/2.8 5000 2 40 RPC Yes (SO)
KOMPSAT-3A| 0.5/2.2 5000 2 40 RPC Yes (SO)
OrbView-3 1/4 5000 1 15 RPC Yes (SO)
Pleiades 05/2 5000 (2000) 0.8/2 4 RPC Yes (SO)
QuickBird 06/24 5000 1 10 Rigorous, No
RPC
Resours-DK 1/3 10000 3-5 - Rigorous, No
generic
Resours-P 0.7/4 5000 3/4 50 RPC Yes (DO)
Resourcesat- -/5.8 100000 20/20 - Generic Yes (DO)
1 (IRS P6)
SPOT 1-4 10/ 20 50000 10/15 100 Rigorous Yes (DO)
SPOT 5 5 (in mode 25000 3/5 50 Rigorous | Yes (DO and
SuperMode - (10000) SO)
2.5)/ 10
SPOT 6,7 1.5/6 10000 (5000) 2/2 17 RPC Yes (SO)
TripleSat 1/4 10000 (5000) 1 26 RPC Yes (SO)
WorldView-1, 0.5 5000 0.5 15 Rigorous, Yes
2 RPC
(2000)

7

* DO — different orbits, SO — same orbit.

5.3.4. Number of points recommended for adjustment of scanner block

There are some recommendations about number of GCP and check points used for
different methods adjustment of images included to scanner mono/stereo blocks.

7

For space scanner images it is possible to use only XYZ GCP (with X, Y, Z coordinates).
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|—Ggorous method>7

Monoblock Stereoblock

FORMOSAT-2
EROS A,B 4.6 KOMPSAT-2
Ground control KOMPSAT-2 ) SPOT 1-4

SPOT 1-4 _par
TERRA/ASTER mage
SPOT5-4
Resours DK — 6

points TERRA/ASTER

3-4
points in
double
overlap area

3-4
points in
quadruple
overlap area

Fig. 5. Number of points recommended for adjustment of scanner block by rigorous method

@ If a monoblock contains images with triple or quadruple overlap area, it is recommended to
measure several points in this area.

@ Number of GCP could be decreased due to tie points measured in triple or quadruple overlap.
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RPC-method

Monoblock Stereoblock

QuickBird —
OrbView-3
WorldView-1 1-4
GeoEye-1 | perimage
IKONOS

Pleiades

ALOS (PRISM) |
KOMPSAT-2 1 45
Caﬂosaf-‘f {’RS P5):_ per image

GeoEye-1
IKONOS 1-4
ALOS (PRISM) _

KOMPSAT-2 145
Cartosat-1 (IRS PS)}

per stereopair

Ground control
points

Check points

34

pointsin | points in
double overlap quadruple
area overlap area

Fig. 6. Number of points recommended for adjustment of scanner block by RPC method

@ Number of GCP could be decreased due to tie points measured in quadruple overlap.
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Generic method

Maonoblock Stereoblock

Landsat 7/ETM+
IRS-1C/PAN 7-10
IRS-1D per

IRS P6 (Resourcesat-1) | image
ALOS (AVNIR-2)

Ground control
points

Not
necessarily

Not
necessarily

Fig. 7. Number of points recommended for adjustment of scanner block by generic method
Recommended number of check points on images is not absolute and in many cases is determ-

ined by the customer requirements to specific project. Nevertheless, it is necessary to have
check points available for objective estimation of adjustment accuracy.

5.4. Airborne Digital Sensor ADS
5.4.1. Workflow of ADS processing

ADS 40/80/100 — Airborne Digital Sensor — by “Leica Geosystems” (Switzerland) is a
scanner survey system installed on aircraft carrier, which allows to perform simultaneous
survey in different spectral bands under different angles from nadir.

Processing of ADS project in the system implies performing the following steps:
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4.

5.

Preprocessing of data, received from on board storage device, using dedicated
software included to ADS set.

[optional] Preparing of ADS data for loading to a project using system functionality.

@ It is necessary to perform this step if preprocessing of ADS data was executed on different

workstation, so it is necessary to correct absolute paths to ADS data files in order to create

ADS project in the system. This step could be skipped if data preprocessing and project
creation was performed on the same machine.

Creation of ADS project in the system loading of ADS data to a project.
Creating of math models during the adjustment.

Stereoprocessing, DTM ant orthoimages creation.

5.4.2. Preprocessing ADS data

Working procedure with ADS data in the system implies its full processing using dedic-
ated software included to delivery set of ADS survey complex, for example, XPro/GPro
program by Leica Geosystems, and ORIMA software developed by L. Hinsken.

Usually, ADS data preprocessing contains the following steps:

1.

2.

initial processing — transfer of images and trajectory data from on board device to
workstation; creating of Level 0 images;

post-processing of trajectory data (GPS and inertial system measurements) to obtain
exterior orientation parameters measured in flight (*. odf files);

geometric transformations — projection of Level 0images on some plane of constant
height (rectification plane) in so called LSR (Local Space Rectangular) coordinate
system, using exterior orientation parameters from previous step; creating of Level
1 images;

Rectification plane — is a plane in LSR coordinate system (Z=const), which constitutes a
right topocentric horizon coordinate system with an origin placed in the center of the area
captured; coordinates of the origin are supplied along with image metadata.

automatic tie points measurement and block adjustment of Level 1 images
with/without GCP (using ORIMA program).

Data obtained after preprocessing include the following files:

transformed Level 1 data — *.11if files, each of them is an image or image fragment
from a set ofimage fragments composed according to file of image description *. ads;
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@ That means that during Level 1images creation the image may be split into several fragments
(tif-files), as defined by options of images transformations performed by dedicated software.

* exterior orientation parameters measured in flight — *. odf files;
+ adjusted exterior orientation parameters — *. odf.adj files;

* image description files — *.ads files, containing list of fragment files names, which
consist the whole image;

 exterior orientation parameters — *. cam files, containing data about optical system
focal length, as well as coordinates of each detector in sensor focal plane;

* metadata—*.sup files for Level 1images, which contain parameters of LSR coordin-
ate system, and parameters of linking between rectification plane coordinates and
Level 1image coordinates.

% A limit of Level 1 image size, and size of fragments, the image consists of, could be specified
during preprocessing. It is recommended that each Level 1 image is not more than 4 GB in
size and consist of fragments not more than 500 MB in size each. Otherwise, during adding
images to the project and their processing in the system the performance would considerably
decrease.

Once the preprocessing results of ADS data are obtained, do one of the following:

 If ADS project would be created on the same computer where the preprocessing of
the ADS data was performed, proceed to creation of ADS project in the system and
images loading to it.

» Otherwise, perform preprocessing of ADS data in the system, that includes copying
of files needed for ADS project creation to a separate folder, correction of absolute
paths to ADS files, and histogram normalization (if necessary).
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Sensor calibration Ground couwntrol and

GPro

{*.cam) tie points

In-flight exteror orientation

automatic tie points
measurement

Level 0 imagery generation,

Level | imagery generation,

{*.odf}

ORIMA,

Level 1 imagery + meladata [*.sup),
calibration (*.cam),
in-flight extenor onentation (*.odf)

Bundle adjustment

Adjusted exterior orientation

(* odf adj)

PHOTOMOD

DEM creation, 312 vectorization,
orthoimagery generation

Fig. 8. Workflow of ADS data preprocessing

5.4.3. Preparing ADS data in the system

Preprocessing of ADS data in the system includes automatic extraction of necessary
files from preprocessing data, copying them to the target folder with organization of
storages structure and automatic correction of absolute paths to files according to their

placement.

At the stage of ADS data preparing it is also could be process a converting of 16 bit
images to 8 bit MS-TIFF images with histogram normalization.

é It is recommended to prepare ADS data in the system only if you use different workstations for
ADS data preprocessing in dedicated software and for creation of ADS project in the system.

In order to prepare ADS data in the system perform the following:

1. Choose Service » Prepare ADS data. The Preparation of ADS data window

opens.
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r. Preparing ADS data ﬁw

Source data placement
\\heap1\Satelite\3DASISAP\ADS_3DAS1 S
| Indude subfolders

Target folder
C:l\ads _

Processing

The following operations should be performed:

Copy found L1 data to subfolders in the target folder
| Fix absolute paths in .sup files

| Convert 16 bps images to 8 bps M5-TIFF with histogram normalization {grayscale only)

OK | [Distributed prccessing] | Cancel |

Fig. 9. Preparation of ADS data

2. Specify folder with ADS data, obtained after preprocessing, in the Source data
placement section.

@ Make sure that all necessary source data, including all *. cam files, are placed in this folder.

3. [optional] If ADS data folder includes subfolders (with data from on board device,
Level 0 and Level 1 images, preprocessing files), you should set the Including
subfolders checkbox.

4. In the Target folder section choose target folder for files needed for ADS project
processing in the system.

5. In the Processing section choose what is necessary to perform:

» Fix absolute paths in .sup files (strongly recommended) — is used for automatic
input to sup-file absolute paths to the following files:

o *.ads —images features;
o *,odf — exterior orientation parameters measured in flight;
o *,odf.adj — adjusted exterior orientation parameters;

o *,cam — interior orientation parameters.
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» Convert 16 bps images to 8 bps MS-TIFF with histogram normalization (gray
scale only) — is used for images transformation that increases processing per-
formance, but decreases the quality.

@ The images also could be proceed later — when loading images to a project (see Sec-
tion 5.4.4).

6. Click OK to start data search and copying operation.

In order to prepare big ADS data volumes in the system user can use distributed
processing mode. Perform the following actions to do this:

1. Change settings and run the distributed processing server/client (see the “Dis-
tributed processing” chapter in the “General information about system” User
Manual).

2. Click the Distributed processing button. The Preparation of ADS data:
Distributed Processing window opens.

i '
’ Preparation of ADS data: distributed processing e e

Found .sup files 6

Mumber of processing tasks & =

[ oK ] | Cancel |

e A

Fig. 10. Parameters of distributed processing of ADS data preparation
Quantile of found metadata files is displayed in the Found *.sup files field.
3. [optional] Specify the number of tasks.
4. Click OK to create distributed processing tasks.

As a result of ADS data preparing the following subfolders are created in the target
folder:

* ADS_Products — contains the subfolders with names which are the same as images
names. Each of subfolders contains the following files: *.sup, *.odf, *.odf.adj,
*.ads, as well as image file (*. tif) or set of (*.tif) files that contain the image fragments
according to description in ads-file;

« Cameras — contains the subfolders with the interior orientation parameters data —
*. cam files and misalignment.dat files.

Once the ADS data is prepared you can proceed to ADS project creation and images
loading to strips.
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5.4.4. Loading ADS images

Since ADS sensor is able to make survey in different spectral bands (both pan and
multispectral) and at different along-track off-nadir angles (for example, +28°, 0°, -14°),
prior to images adding to a project you should define which of them are most suitable
for specific tasks. Besides, when choosing off-nadir images (-14° or +28°) it is recom-
mended to consider operators’ opinions about comfort of work in stereo mode.

Depending on tasks to be solved, the system provides the following ways of images
block forming:

add images to each strip in order to form stereopairs using nadir image and one of
off-nadir images (it is preferable to use off-nadir images taken along flight (+28°),
since in this case you obtain more basis to height rate, that results in DEM accuracy
decreasing.

form images block using only nadirimages to create orthomosaic as a result product.
Nadir images are especially preferable if it is necessary to build panchromatic mosaic;

Q Orthoimage is a high accuracy image of the earth’s surface converted to the map projection.

form stereopairs from two off-nadir images in each strip (-14° and +28°); that allows
to reach maximal value of survey basis to height rate, and provides maximal DEM
accuracy, but could bring poor result during automatic tie points measurement (if it
is necessary for quality control of mathematical models creation after adjustment
import, for instance);

creating a “general” project where triplets were made by the following way: add off-
nadir images to one strip (-14° and +28°) and nadir images in the other. It is recom-
mended to use strips with off-nadir images for DEM creation, and strips with nadir
images — for orthomosaic creation considering DEM, built by off-nadir images.

5 The system provides for automatic splitting of images into strips in ADS projects, for further
formation of triplets from one nadir and two oblique images. For this, choose Block > Split
into strips » By metadata.

In order to load images to ADS images project perform the following actions:

1.

Define a set ofimages block in ADS project, according to way of block forming listed
above.

. It is strongly not recommended to use not adjustment exterior orientation parameters from
*. odf-files. Otherwise, incorrect data could be used. In case of loading such data warning
and full path to images are displayed.
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2. Choose the Block > Add strip or click the &= button in the Block editor window to
create a strip (see Section 7.3).

3. Choose Block > Add images from files or click the L button in the Block editor
window. The Add pushbroom images window opens.

Operation of ADS images adding is the same as operation of satellite scanner im-
ages adding.

@ During ADS project processing you can perform search for ADS images only (not any
scanner images) in the Add pushbroom images window. And vice versa, for Satellite
scanner imagery project you can search only for satellite scanner images and then recog-

nize their metadata.

5 For ADS project in the Add pushbroom images window there is the Prepare ADS data
button, that duplicates the Service » Prepare ADS data menu item (see Section 5.4.3).

@ Add pushbroom images &J
Mame Size Type = | \theap1i\3atelite\3DAS\Forest|3DAS (]
4 ‘\heapl Mame Size Type Last Modified
© 4 BDGL File Folder | 7 Cam File Folder 29.11.2016 11:08
4 conv File Folder |~ Image File Folder 29.11.2016 11:09
4 digital-2050 File Folder
4 GlobalDEM File Folder
& input-data-2 File Folder
4 June-2021-PhaseOne File Folder
4 kspo File Folder
L P Autosearch
4 nn-ortho File Folder
- 1 nn-project File Folder Only in current folder
4 ) Satellite File Folder @ From current folder
a 3DAS File Folder [] Pan-sharpening
3DASdata_sample File Folder Show rasters without metadata
4 Forest File Folder o
Searching fo

Project images Added images

11.09020931PANE14ALL X 3 o [

Name R D Type Width Height Bands Bytes/pixel

Forest 10000_740_001_01L-B ADS LEVELL RGB BACKWARD 92416 8360 3 3

Forest_10000_740_001 01L-N - Forest_10000_740_001_01L-N ADS LEVELL RGB NADIR 92416 8%60 3 3

Add selected | Add all | |ADS dats preparaﬁan‘..| | Cancel

Fig. 11. Search for ADS images and accompanying data

4. Choose folder that contains images. The contents of selected path are displayed
in the right part of the window.

5. Inthe Autosearch section define the following settings:

+ Selected folder only used to search for remote sensing data in the selected
folder only;
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» Selected folder and subfolders used to search for remote sensing data in the
selected folder and its subfolders.

* Pan-sharpening allows to open the Adding images found window to view de-
tailed parameters, to perform pan-sharpening operation and images setting.

» Show rasters without metadata — allows to perform search of all files with im-
ages in selected folder, including those without metadata.

6. Click the Search button. In the Images to add section are shown found data.

7.

7

7
7

The automatic split to strips feature allows to load all images to one strip at once, and then
distribute images among strips using defined image name template or according to exterior
orientation parameters.

Non-ADS scanner images, found in specified folder, are marked in the table by yellow
color.

Images, already added in to project, are marked in the table by gray color.

[optional] Click the Radiometry button to perform radiometric correction of images,
selected in the Images to add table.

Click the Add all button to add all images of the table to the list of convertible files.
Click the Add selected button to add one or more images. The Parameters window
opens for setting of output images parameters.

r Ny
' Parameters I.&J
Output format
Correction parameters Color depth Compression MegaTIFF
@ Save separately @ Auto Mo @ Auto
Apply to image 8 bit JPEG with quality 100 [+ % Always on
MNormalize histogram 16 bit @ LIw Always off
Deflate
Output folder
PHOTOMOD resources  TechSupportTests/ADS/Images/ "
If output resource exists
Overwrite Rename @ Skip
[ oK ] | Cancel

Fig. 12. Default parameters of images transformation
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10.

1.

12.

Setup parameters of ADS images transformation, specify target folder in profile
resources where to save transformed images, and choose action for the case if the
target folder already contains images files with the same names.

c It is recommended to choose the Auto option in the Format section, since the size of ADS
images is big.

§ MegaTIFF format is used for converting of Level 1images which size is more than 4 GB,
and/or for images fragments if their size exceeds 500 MB. After MegaTIFF conversion all
ADS images files will have prf extension and will be placed to target folder.

Click OK to start operation of images load and transformation. It could take notice-
able time due to big size of ADS images.

[optional] Adjust images if necessary in the ImageWizard window and edit the block
after images loading is completed.

After block forming from ADS images you should import adjustment results and
proceed to project processing (see Section 5.4.5).

5.4.5. Processing ADS project

In order to proceed to project processing stage (stereo vectorization, DEM creation,
mosaic creation) you should build mathematic models of images using data loaded to
a project by the following way:

1.

Choose Adjustment » Block adjustment (see also the “Block adjustment” User
Manual).

Click the Adjustment parameters button. The Parameters window opens. Choose
the Images tab.

Choose the Import adjustment in the Method section.

Set the Create stereopairs and Use adjustment result to create epipole images
checkboxes.

Click the Apply to all button, then click OK.

§ In order to analyze ADS 40/80/100 data adjustment and correctness of their loading to the
system, it is necessary to measure GCP and check points (see the “Aerial triangulation”
User Manual). Further it is necessary to measure at least three GCP on block stereopairs

if the project is performed in local coordinate system like Cartesian (left or right).
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. !
. Parameters ﬁ
R EER®
Images | Report
Images Method
Image =earch Rigorous
Image name E] E] RPC
Generic
Name Sensor Off na i
@ Import adjustment
L11105RGEBBlGA AIRCRAFT/ADS
L11105RGBNO0A AIRCRAFT/ADS Stereoscopic processing
Create stereopairs
@ Create stereopairs by strips
() Extended stereopair creating capabiliies  |Stereopairs editor,..
lUse adjustment result to create epipolar images
Adjustment steps
|:| Use adjustment steps Steps...
Load saved adjustment for steps:
4| 3
Parameters
[Apply to selected] [ Apply to all ]
Enable optimization

Fig. 13. Setting of adjustment parameters of ADS 40/80/100 images

After images models in ADS project were created, proceed to project processing stage
(see the “Vectorization®, “DTM Generation” and “Orthorectification” User Manuals).

5.5. VisionMap A3 imagery
5.5.1. VisionMap project processing
Aerial photogrammetric complex VisionMap A3 consists of digital metric aerial camera

and ground-based system of automatic processing. Aerial camera provides wide aerial
survey swath with high ground resolution. Ground-based system allows to perform
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automatic processing of photogrammetric blocks, consisting of hundred thousands im-
ages and millions tie points.

Ground-based processing system provides full production cycle: from images upload
to photogrammetric production output.

The processing includes the following operations:

» copying of images and accompanying information to the ground-based system;
« flight results preprocessing and validation;

« aerial triangulation (without GCP);

» check of aerial triangulation results;

* [optional] exterior orientation using GCP (with additional adjustment);

* [optional] DEM calculation;

» orthomosaic creation and quality control of work;

» import of large-format images (KCC or SLF) suitable for stereo vectorization in the
system.

Depends on type of source image there are two ways of VisionMap A3 project pro-
cessing:

» to export initial large-format images SLF (Super Large Frame), create a project of
the VisionMap A3 SLF type (see Section 5.5.2);

» to small format images, create a project of the Central projection type (see Sec-
tion 5.5.3).

5.5.2. VisionMap A3 SLF

In order to perform stereo processing of large-format SLF images in the system perform
the following actions:

1. Specify VisionMap A3 data folder. The sufficient initial data for processing in the
system are pairs of files of the same name, each includes image tif-file and
metadata dat-file, that contain interior and exterior orientation parameters for cor-
responding image.

@ In case of processing a big project, use the Raster Converter module in distributed pro-
cessing mode for pre-processing of source SLF-images. After conversion add metadata
dat-files to target folder with images files.
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2. Create VisionMap A3 SLF project. Choose the VisionMap A3 SLF project type
in the Type section, specify project name, coordinate system, terrain heights differ-
ence and folder to place project files in profile resources (see Section 6.1).

c It is strongly recommended to input terrain heights values to the Relief elevation section
during creation of VisionMap A3 SLF projects type.

3. Load images to the project (see Section 7.4.2).

§ The system allows to form strips of VisionMap A3 images automatically, using exterior
orientation parameters from metadata (see Section 7.8.1).

4. Choose the Project» Synchronize.

5. Create block layout using adjustment results. For that in the Block layout window
set the By ties option, set the Adjustment results checkbox only and click the
Apply button. Block adjustment quality control is performed in the Aerial triangulation
module (see the “Aerial triangulation” User Manual).

1:1:16 Block scheme. & X

O+ e B (@ED Q

FEEX AT EEOER R0 BE

@ Block layout

O wie layout.

(] Initial approimation: overiap 60 [Hwfn e
[ O Quckies

% U [a]=]=) [@l[e]a] [@

[675741.7109%6 m; 3582157.096933 m; 0.000000m (R=255 G=255 6=255) VIGS 84/ UTM zone 360

Fig. 14. VisionMap A3 SLF project
ﬁ For VisionMap A3 SLF projects the Block adjustment toolbar is not shown. Accuracy

control could be checked by merging coordinates of the same points on neighbor stereopairs
in stereomode.

Proceed to stereo processing step.

28


measurement.pdf

PHOTOMOD 8.1 Project creation (Windows x64)

5.5.3. VisionMap A3 (central projection)

In order to perform processing of small-format images in the system, execute the follow-

ing actions:

1. Specify folder with VisionMap A3 data.

2. Create a project of the Central projection type. In the New project window choose
the Central projection project type, specify project name, coordinate system, terrain
heights difference and folder to place project files in profile resources (see Sec-
tion 6.1).

3. Loadimages to the project from a folder with VisionMap A3 data, including subfolders
(see Section 7.4.2).

4. Choose Orientation > Import orientation from metadata.... The Import orientation
from metadata window opens.

5. Set the Import interior orientation and Import preliminary exterior orientation
checkboxes.

6. Click OK. After that the exterior and interior orientation parameters are imported

from images metadata to the project. At that a camera file with name containing
camera serial number is created for each project camera.

1:1416 Block scheme 5 x

Ot e #E (@O0 AE QX s -

F2EXEFEEAES @R B8

g [ v
[ I [o I I 1] [wll=]=] @]l [a

[ [€04182.502345 m; 5675025.610002 m; 0.000000 m (=000 G=000 6-000) [We5 84 [UTM zone 31N

Fig. 15. VisionMap A3 project (central projection)
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7. Choose Orientation » Direct georeferencing or click the &z button of the AT
toolbar. After that the system displays information window, which contains informa-
tion about number of images adjusted using exterior orientation parameters.

Proceed to stereo processing step.
6. Project creation

6.1. Creating new project

In order to create a new project perform the following actions:

1. Choose active profile.

2. Run the system.

3. Open the New project window using one of the following ways:

» choose Project » Open/Manage... (Ctrl+Alt+0O) or click the = button on the
main toolbar. The Manage project window opens. Click the New button;

* choose Project » New.

@ The New project window opens automatically if there is no existed projects in the active
profile.

. New project

6 |

Mame Project path
! JAntwerp -~
Description SAntwerp/AutoUAS_IntermData

=)

[Antwerp/AutoUAS_IntermData/12
JAntwerp/AutoUAS IntermData/12/Pr...
[Antwerp/AutoUAS_IntermData/12/Sy...
JAntwerp/AutoUAS _IntermData/DJIL
SAntwerp/AutoUAS IntermData/DIILS ..
JAntwerp/AutoUAS _IntermData/DJIL/...
SAntwerp/AutoUAS IntermData/Test_...
JAntwerp/AutoUAS_IntermData/Test ...
Type SAntwerp/AutoUAS IntermData/Test_...
I~ JAntwerp/AutoUAS_IntermData/Yannis
Tl (IS JAntwerp/AutoUAS_IntermData/Yann...
Satelite scanner imagery VisionMap A3 SLF /Antwerp/AutoUAS_IntermData/Yann...
JAntwerp/AutoUAS_IntermData/delme
[Antwerp/AutoUAS_IntermData/delm...
JAntwerp/AutoUAS_IntermData/delm...
[Antwerp/AutoUAS_IntermData/djipr...
JAntwerp/AutoUAS _InterrData/djipr...
JAntwerp/AutoUAS_IntermData/djipr...
JAntwerp/AutoUAS _InterrData/djipr...
Autoselect JAntwerp/AutoUAS IntermData/romo., _

Select, G =

Full project path

Additional parameters

e e e

Empty project Add images from folder

=}

Relief elevation min (0,000 | m max (0,000 | m

Fig. 16. New project window
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4. Define a Name of new project.

5. [optional] Input to the Description section a brief project description, its main fea-
tures, notes etc.

6. Specify project type in the Type field depending on survey type:

» Central projection — used for processing of aerial or space borne images of
central projection and also for small format images from VisionMap A3.

ﬁ Acceptable image formats are *.jpg and *.tiff.

In the Additional parameters section, select actions to be executed when creating
a project:

o [optional] create an Empty project to process it manually in usual way (see
below);

o [optional] Add images from folder (_... |) to the project, place all the project’s
images into one strip and perform automatic splitting images into strips using
image names, exterior orientation parameters or metadata, as well as create
block layout automatically (see Section 6.1.1).

m [optional] To convert images when adding from *. jpg to *.tiff format, set
the appropriate checkbox.

ﬁ Fast project creation allows for automatic execution of some primary project processing
stages which are usually executed manually according to this Manual after Empty
project creation.

Fast project creation is available only for Central projection type projects and this
greatly facilitates and accelerates data processing.

Fast project creation is recommended only if high quality initial data are available,
i.e. *.jpgor *.tiff images, as well as interior and exterior orientation elements (see
Section 6.1.1).

+ Satellite scanner imagery — used for processing of space borne scanner images;

+ ADS 40/80/100 — used for processing of data, acquired by ADS 40/80/100 digital
sensor;

» VisionMap A3 SLF — used for processing of images, acquired by VisionMap A3
camera.

7. Inthe Coordinate system section click the Select button (see Section 4.1). Project
coordinate system could be chosen from the following sources:
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@ In case of fast project creation, the Autoselect of a coordinate system is possible if the

appropriate metadata are available (see Section 6.1.1).

* From DB: International, Local — used for coordinate system choosing from in-

ternational or local database.

* From file — used to load a coordinate system from the *.x-ref-systenm file (if

any), placed outside from active profile resources.

* From resource — used to load a coordinate system from the *.x-ref-system file,
located in active profile resources (from another project of active profile, for in-

stance);

* From GeoCalculator — from the list of GeoCalculator program database (see
the “Coordinate Systems” chapter in “The GeoCalculator program” User manual).

é The GeoCalculator program allows to edit coordinate systems, to create new ones, to
perform import and export of coordinate systems (see the “The GeoCalculator program”

User Manual).

When choosing coordinate system from database the Coordinate system database

opens, which contains the list of coordinate systems.

L

. Coordinate systems database International Iﬁ
Find | %]
# Marne Mote il
1 AGDEE [ AMG zone 48 Australia - 102deg ...
2 AGDEE [ AMG zone 49 Australia - 108deg ...
3 AGDEE [ AMG zone 50 Australia - 114deg ...
4 AGDEE [ AMG zone 51 Australia - 120deg ...
5 AGDEE [ AMG zone 52 Australia - 126deg ...
6 AGDEE [ AMG zone 53 Australia - 132deg ..
7 AGDGE [/ AMG zone 54 Australia - 138deg ...
8 AGDEE [ AMG zone 55 Australia - 144deg ...
9 AGDEE [ AMG zone 56 Australia - 150deg ...
10 AGDGE6 / AMG zone 57 Australia - 156deg ..
11 AGDGE6 / AMG zone 58 Australia - 162deg ...
12 AGDGE6 Australia; Papua M., =
Ok ] I Cancel

A

Fig. 17. Window used to select coordinate system from coordinate system database

@ To perform fast search for coordinate system, input the whole coordinate system name or

its part to the Find input filed.

To choose geoid to be used, click the @ button. Select proper type of geoid usage:

32


geocalc.pdf
geocalc.pdf

PHOTOMOD 8.1 Project creation (Windows x64)

* No geoid;

+ EGM 96.

7

7

The system allows to use the EGM2008 geoid. See more details in the “Installation
EGM2008 Geoid” User Manual. After installation the geoid is displayed in the list.

sekct) (@)

Mo geoid
EGM 2008
EGM 96

min |0,000 ~m max |0.000 ~m

PHOTOMOD GeoCalculator provides for creating a user height system (geoid) with
preset parameters. PHOTOMOD system allows to use previously created custom ver-
tical datum (geoid). See instructions in the “Creating custom height system” chapter of
“The GeoCalculator program” User Manual.

8. [optional] Set the Relief elevation checkbox and specify approximate difference
of terrain heights on project images in the min and max input fields.

7

If the relief elevation data is unavailable or inaccurate by the time of project creation, the
system allows to define the value later in project properties. Terrain elevation data is used
to refine a block layout, it is considered during import of exterior orientation parameters
and during calculation of ground sample distance (GSD).

If the Relief elevation was not indicated while project creation, it is in any case will be set
when importing exterior orientation elements (see the “Aerial triangulation” User Manual),
including in the case of fast project creation (if the appropriate metadata are available).

9. In the Project path list choose a folder of active profile resources to place project
files there.

7

7

Only folders of two upper levels could be used to place project files into the Project path
list (virtual folders and their subfolders), which do not contain images files. To edit structure
of profile resources use the PHOTOMOD Explorer module (see the “General information”
User Manual).

Virtual folders connection to network profile is performed only in the Control Panel module.
After update of profile resources structure click the |#] button to refresh the list in the Project
path section.

The search field that allows to Find a project in the list by its name or name part is situated
below the Project path list. F3 key allows to focus marker on the search field. Press F3
again to focus marker on the next found project in the list.

The Full project path input field will show the project name and full path.

33


install-egm.pdf
install-egm.pdf
geocalc.pdf
measurement.pdf
general.pdf

PHOTOMOD 8.1 Project creation (Windows x64)

10. Click OK to complete a project creation. After that service folders and configuration
files are created in the specified project folder.

In case of fast creation of a Central projection type project, it is possible to use
the distributed processing mode. For this, perform the following:

1. Change settings and run the distributed processing server/client (see the “Dis-
tributed processing” chapter in the “General information about system” User
Manual).

2. Click the Distributed processing button.

11. [optional] In case of creating the ADS project, proceed to ADS data preparing and
images loading (see Section 5.4.4).

(& PHOTOMOD Explorer S
BEEX ci+Eb ODEE
+ Lite EI i Name Size Time it
4 MasterfcIass_PortugaI_Pachworks backup 20.06.2023 15,
- MegaTiff_Rome
- Moscwo_kanopusB_NCOMZ Cache 28.05.2015 13:. )
New_Zealand_Group Cameras 08.06.2023 12:.| =
> |New_Zealand Data 31.08.2015 16:.
» MNew_Zealand (AAG) Features 28.05.2015 13:.
- Mew_Zealand (A_C_SJ Locks 15.08.2023 12:.
: mx:;:::::j :;';:m pickets2m 28.05.2015 13:.
+ MNew_Zealand_Dima pickets5m 28.05.2015 13:.
. New_Zealand_Group = | | ProjOptions 02.02.2024 12:.
+ Mew_zealand_Roma Temp 30.06.2023 22:.
© New_Zealand Test Sheets Adjustrment.x-ini 112.24 KB 26.08.2016 12:08
_ N'EUTSE‘E?LZ"D%{'F“EQﬂ AdjustmentOptionscini 7,99 KB 14.06.202312:14
. NewZeaIa_nd AdjustmentReport.txt 5147 KB 09.06.201511:47
- Nur_Space_Sk42 AeroReport.pdf 12.05KB 14.06.202312:37
- Oblaka_test_bulgaria Iilnrlrl"T weini = A0 54 KR 76 NR IM1A 1 er %
- Opten
- Penza_2000_WG584_UTM38_10-09 ~ | Filter
| frechsupport/New_Zealand_Group/Mew_Zealand | 0 resources [ 0 B (selected: 0 resources /0 B)

Fig. 18. Service folders and files of a new project

In order to view or edit some parameters of created project, use the Project properties

window.

To display residuals vector perform one of the following:

» choose Project » Properties (see Section 8.3);

+ double-click coordinate system name in status bar. The Select reference system

type window opens. Click the Project properties button.

After project creation proceed to the image block forming step: load and setup project
images (see Section 7).
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6.1.1. Fast project creation

The system allows us to create projects of the Central projection type in two ways:

* [optional] create an Empty project manually in usual mode according to this Manual,
* [optional] use the function of fast project creation of the Central projection type.

Fast project creation supposes automatic execution of some primary project processing
stages which in usual mode are executed manually according to this Manual after
Empty project creation.

c Fast project creation is available only for Central projection type projects and greatly facilitates
and accelerates data processing.

Fast project creation is recommended only in case of high quality initial data, i.e. *.jpg or *. tiff
images, as well as interior and exterior orientation elements.

Fast project creation allows you to automate the following operations:

» Image block forming — when finding suitable initial data in the folder indicated by the
user, the system adds images in one strip and optionally convert them into *.tiff,
otherwise the operation is interrupted and the following message is created:

@ Waring )

Mo images found. Select another folder

Lok |

L A

Fig. 19. Project creation interruption because of the lack of correct initial data.

& In case of fast project creation, radiometric correction of images is not performed

* Image interior orientation (see the appropriate section in the “Aerial triangulation”
User Manual);

In most cases metadata of modern digital aerial images contain necessary information for
interior image orientation. When checking the correctness of interior orientation (after project
creation), the user can also calibrate cameras if necessary data are available (see the “Aerial
triangulation” User Manual).

» Import of image exterior orientation elements and further automatic splitting images
into strips by image names, by exterior orientation elements, or by metadata, as well
as automatic block layout (see the “Aerial triangulation” User Manual);
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g Execution of selected processing stages depends directly on the availability (and quality) of
exterior orientation elements delivered with initial data. In many cases (depending on a sensor)
these data can be incomplete.

The system provides possibility to create a block scheme by UAS images if angular exterior
orientation parameters of block images are specified with low accuracy or are unavailable.

In this case the system automatically launches the algorithm that allows us to set kappa angle
according to the flight path.

For each highlighted image the system calculates the direction from previous to next center
in a strip (for utmost images of a strip — from adjacent image to the current one) and kappa
angle is setup from this direction.

After automatic project primary processing completion, it is recommended to ensure that
block splitting into strips and block layout is performed quite correctly.

» Autoselection of the project coordinate system and project elevation range by the
exterior orientation elements, if they are not selected by the user manually (see below).

Autoselection of the coordinate system is possible if the appropriate data are available. If

such a checkbox is set, but exterior orientation elements are not found and imported, the
Cartesian right-handed coordinate system will be set by default

After automatic project primary processing completion, the appropriate message appears
with the description of current project status and the list of executed operations (depend-
ing on input data quality).

In ideal case, given the satisfying results of fast project creation, the user can skip to
relative image orientation execution (see the “Aerial triangulation” User Manual).

% First, ensure thatimage interior orientation, automatic block splitting into strips, and block layout
were made quite correctly. Optional, perform radiometric image correction (if necessary) and
camera calibration (if the appropriate data are available).

Otherwise, it is necessary to execute skipped project primary processing stages
manually (according to the info message, this document, as well as to the “Aerial trian-
gulation” Manual).

6.1.2. Fast central projection project creation

For fast creation of a central projection project, perform the following:
1. Choose active profile;

2. Run the system;

3. Open the New project window using one of the following ways:
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» choose Project » Open/Manage... (Ctrl+Alt+0O) or click the = button on the
main toolbar. The Manage project window opens. Click the New button;

* choose Project » New.

. Mew project

=B [E

Name Project path

Mew project /TechSupportTests -

Description /TechSupportTests/1
/TechSupportTests/1234

/TechSuppertTests/1234 /backup
/TechSupportTests/1234/delme
/TechSupportTests/1234/delme/Proje...
/TechSupportTests/1234/delme/Sync
/TechSupportTests/1234/temp

Type /TechSupportTests/1234/temp/Projects
@ Central projection ADS 40/80,/100 /TechSupportTests/1234//temp/Sync
Satelite scanner imagery VisionMap A3 SLF {TechSupportTests/1234/templ

/TechSupportTests/1234/templ/Proje...
Additional parameters /TechSupportTests/ 1234 /templ/Sync
Empty project @ Add images from folder /TechSupportTests/1234 /test_dem
{TechSupportTests/12bit_Group
/TechSupportTests/22082022-140930
Convert images [TechSuppertTests/30mod
/TechSupportTests/5-1
/TechSuppertTests/8_chanels
/TechSupportTests/A3 Jerusalem S

WGS 84 f UTM zone 32M (6deg East to 12deg East; northern hemisphere. Algeria. . | Select, . T
i

Crientation: right, geo-referencng: global coordinate system

HE:

Ci\data2

Project coordinate system

Autoselect

Full project path

Relief elevation min |0.000 “m max |0.000 1 m [TechSupportTests/Mew praject

|Dist’ibuted processing| | OK | | Cancel

Fig. 20. New project window

? The New project window opens automatically if there is no existed projects in the active
profile.

Define a Name of new project;

[optional] Input to the Description section a brief project description, its main fea-
tures, notes etc;

Specify project type — Central projection;

In the Additional parameters section, select the Add images from folder option
and click the _... | button to specify the folder with images in Windows file system:;

ﬁ Acceptable image formats are *.jpg and *.tiff.

* [optional] To convert images when adding from *. jpg to *.tiff format, set the
appropriate checkbox.
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@ When adding images, it is recommended to convert them into the *.tiff format to in-
crease system performance during execution of some operations. Note, that *.tiff
images take up larger amount of disk space.

8. Inthe Coordinate system section perform one of the following actions:

* [optional] set the Autoselect checkbox;

é Autoselection of the coordinate system is possible if the appropriate metadata are
available. If such a checkbox is set, but exterior orientation elements are not found and
imported, the Cartesian right-handed coordinate system will be set by default.

* [optional] click the appropriate button to Select coordinate system manually, if
it's reasonable (see Section 4.1). Project coordinate system could be chosen
from the following sources:

o From DB: International, Local — used for coordinate system choosing from
international or local database.

5 To create new coordinate system is used the Coordinate system builder (see the
“General information about system” User Manual).

o From file — used to load a coordinate system from the *.x-ref-systen file (if
any), placed outside from active profile resources.

o From resource — used to load a coordinate system from the *.x-ref-system
file, located in active profile resources (from another project of active profile,
for instance);

o From GeoCalculator — from the list of GeoCalculator program database (see
the “Coordinate Systems” chapter in “The GeoCalculator program” User
manual).

é The GeoCalculator program allows to edit coordinate systems, to create new ones,
to perform import and export of coordinate systems (see the “The GeoCalculator
program” User Manual).

When choosing coordinate system from database the Coordinate system database
opens, which contains the list of coordinate systems.

§ To perform fast search for coordinate system, input the whole coordinate system name or
its part to the Find input filed.
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L

’. Coordinate systems database International @
Find | E]
# Mame Mote it
1 AGDGE f AMG zone 48 Australia - 102deq ...
2 AGDEE f AMG zone 49 Australia - 108deq ...
3 AGDEE ; AMG zone 50 Australia - 114deq ...
4 AGDEE f AMG zone 51 Australia - 120deg ...
5 AGDEE f AMG zone 52 Australia - 126deq ...
b AGDEE / AMG zone 53 Australia - 132deg ...
7 AGDEE f AMG zone 54 Australia - 138deg ...
B AGDEE f AMG zone 55 Australia - 144deq ...
8 AGDEE / AMG zone 56 Australia - 150deg ...
10 AGDES / AMG zone 57 Australia - 156deg ...
11 AGDGE / AMG zone 58 Australia - 162deq ...

12 AGDGE Australia; Papua M. =
OK ] [ Cancel

A

Fig. 21. Window used to select coordinate system from coordinate system database

To choose geoid to be used, click the @ button. Select proper type of geoid usage:

* No geoid;

+ EGM 96.

7

7

The system allows to use the EGM2008 geoid. See more details in the “Installation
EGM2008 Geoid” User Manual. After installation the geoid is displayed in the list.

sekct) (@)

Mo geoid
EGM 2008
EGM 96

min |0.000 —m max (0,000 —m

PHOTOMOD GeoCalculator provides for creating a user height system (geoid) with
preset parameters. PHOTOMOD system allows to use previously created custom ver-
tical datum (geoid). See instructions in the “Creating custom height system” chapter of
“The GeoCalculator program” User Manual.

9. [optional] Set the Relief elevation checkbox and specify approximate difference
of terrain heights on project images in the min and max input fields.
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7

If the relief elevation data is unavailable or inaccurate by the time of project creation, the
system allows to define the value later in project properties. Terrain elevation data is used
to refine a block layout, it is considered during import of exterior orientation parameters
and during calculation of ground sample distance (GSD).

If the Relief elevation was not indicated while project creation, it is in any case will be set
when importing exterior orientation elements (if the appropriate metadata are available).

10. In the Project path list choose a folder of active profile resources to place project
files there.

1.

7

Only folders of two upper levels could be used to place project files into the Project path
list (virtual folders and their subfolders), which do not contain images files. To edit structure
of profile resources use the PHOTOMOD Explorer module (see the “General information”
User Manual).

Virtual folders connection to network profile is performed only in the Control Panel module.
After update of profile resources structure click the |#] button to refresh the list in the Project
path section.

The Full project path input field will show the project name and full path.

Click OK to complete a project creation.

When fast project creation, it is strongly recommended to use the distributed pro-
cessing mode (otherwise, click OK to complete project creation). To use the distrib-
uted processing mode, perform the following:

1.

2.

Change settings and run the distributed processing server/client (see the “Dis-
tributed processing” chapter in the “General information about system” User
Manual).

Click the Distributed processing button.

During project creation, service folders and configuration files are created in the
selected project folder. After automatic primary project processing completion, the
appropriate info message describing current project status and the list of executed
operations (depending on input data quality) appears.
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Fig. 22. An info message on download of imagery without metadata into the project.

12. Read the info message. According to this document, as well as to the “Aerial trian-
gulation” Manual, ensure that interior imager orientation, automatic splitting block
into strips, and block layout were performed quite correctly.

Perform radiometric image correction (if necessary) and calibrate camera (if the
appropriate data are available).

If you are satisfied with fast project creation, go to relative orientation of images
(see the “Aerial triangulation” Manual), otherwise, first perform manually the skipped
stages of primary processing of the project (guided by the info message).

6.2. “Without project” mode

The system allows working without loading a project.

Without project mode allows to load processing data of some active profile project —
vector objects, TIN, DEM — to view, edit, control accuracy, import/export.

Without project mode provides the following possibilities: changing working coordinate
system, processing of georeferenced raster images, 3d-modeling in the 3D-Mod program.

In order to work in the system without loading a project perform one of the following:
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* in the Project management window click the W/o project button (see Section 8);
» choose Project » Close if there is some opened project in the system.

During working without project it is necessary to setup the working coordinate system
for correct loading of georeferenced data to the system.

@ Specifying the working coordinate system is required to display in Yandex.Maps and in Google
Maps, for this, there should exist conversion between the working coordinate system and WGS84
(see Section 4.3).

To setup or change working coordinate system, perform one of the following:
» choose Service » Working coordinate system;

» double-click coordinate system name in status bar. The Select reference system
type window opens. Click the Project properties button.

Working coordinate system allows to display marker coordinates in the Marker window
and status bar, and also to show marker position in Yandex.Maps or in Google Maps.
Also during import/export of objects working coordinate system is considering as a
source coordinate system.

- ™y
' Working coordinate system [&J

Cartesian Right (Local right Cartesian reference system) | Select, ({]PJ

Orientation: right, geo-referencing: local coordinate system

Reset | oK || Cancel |

Fig. 23. Working coordinate system
7. Images block forming

7.1. The “Block” menu

The Block menu is used for work with images block in 2D-window. It includes extended
features for images block forming, as well as additional functions for block scheme
creation and obtaining of auxiliary data.

The Block menu functions are partially duplicated in the Block editor window (see
Section 7.2) and in the Block forming toolbar.

Some menu items allow to manage operations with selected images in 2D-window.
The Tools additional toolbar is used for group selection (highlighting) of images block
in 2D-window (see the “Vectorization” User Manual).
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Table 5. Brief description of the “Block” menu

Menu items

Function

im Add strip

to add new strip

i Delete strip

to delete selected strips of block in 2D-window

% Strip properties

to view and edit properties of selected strips — strip’s
name and type (regular or irregular)

Invert image order in strip

to invert strips order

Selected strips to block start

to move selected strips to the beginning

Selected strips to block end

to move selected strips to the end

JiMove selected strips up

to move selected strips one strip up

'Move selected strips down

to move selected strips one strip down

Make selected strips irregular

to change regular strip to irregular

Make selected strips regular

to change irregular strip to regular

tLAdd images from files

to add images from files located out of active profile
resources to selected strip (see Section 7.4.2)

t]Add images from resources

to add images located in active profile resources to
selected strip (see Section 7.4.3)

Add images from resource folder

to automatically add images from specified folder
of active profile resources to selected strip, with or
without its subfolders

HDelete images

to delete selected images from project (images files
are not physically deleted at that)

Delete images selectively...

to select images in accordance with specified criteria
for deleting (see Section 7.8.3)

BxImage properties

to display and edit properties of selected image

Move images

opens a group of menu items used to images block
editing; allows to invert images order in a strip, and
to move selected image left/right/up/down

ulmage radiometric correction

to perform radiometric correction of selected image
(see Section 7.7)

EFShow images

to show images of block in 2D-window if the limita-
tion on images display is specified on the Block
scheme | Raster tab in the Settings window (see
“General information” User Manual)

L= Show selected images only

to turn on/of selected images display

Check images

to perform search for 16-bit project images without
radiometric correction (no *. rmc file associated with
the image, see “Radiometric correction” in the
“General information” User Manual). If images are
found in the project that meet the criteria described
above, an appropriate info message is issued

Mark all images as checked

to exclude project images validation - check their
presence and compliance to images files during
project opening at the next working session
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Menu items

Function

Marker to selected image

to move marker to center of the image, selected in
the list of the Block editor window

Block layout

contains groups of menu items used to create block
layout; allows to refresh, load, save block layout,
apply wl/o layout or by exterior orientation modes,
build block layout automatically for Unmanned Aer-
ial System (UAS) projects, delete results of automat-
ic block layout (see the “Aerial triangulation” User
Manual)

Split to strips

to split images block to strips automatically using
images names, exterior orientation parameters,
metadata, and split VisionMap images block (see
Section 7.8.1)

{}Rotate selected images

to rotate selected images at any angle relatively to
initial or current position of block images

Rotate images by block layout

to rotate all or selected images of block considering
block layout data; images don’t rotate if the w\o
layout was used (see the “Aerial triangulation” User
Manual)

Z&Set GSD for selected images

to define/calculate GSD value in meters for all or
selected images of block (see Section 10.1)

Create overlap map...

to create map of images and/or strips overlap in
new vector layer (see Section 10.2)

Create vector layer from block layout

to create vector layers with common block outline,
boundaries of all images or selected image of the
block (see Section 10.3)

Build pre-regions

to create pre-regions by images/stereopairs to
provide joint work on a project (see Section 10.4)

Export block layout to KML, KMZ...

to export block scheme to KML or KMZ format

Useful areas

to calculate useful areas in automatic mode

Reference crosses conversion

to open the TK-350 camera passport file (with *. txt
extension) for the further processing

Brightness adjustment

to build brightness adjustment for all block scheme

Delete brightness adjustment

to delete the brightness adjustment results

7.2. The “Block editor” window

The Block editor window is used to form a block of project images.

The Block editor window contains a table of created strips and images loaded to project

and contains tools for images block editing.

The Block editor window is synchronized with 2D-window: so all changes in the images
list of the Block editor (choosing, adding, deleting, moving of strips and images) are
shown in the block scheme in 2D-window and vice versa.
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To open the Block editor window choose the Windows > Block editor (Ctrl+Alt+B)
or click the [=] button on the main toolbar.

(@ Block editor o o S |
Al @ B EN LT GEREA s DB ER O

O 1 2 3 4 5

1 Aalen__04~0112_rgb Aalen__04~0113_rgb Aalen__04~0114_rgb Aalen__04~0115_rgb Aalen__04~0116_rgb
2 Aalen__05~0050_rgb Aalen__05~0049_rgb Aalen__05~0045_rgb Aalen__05~0047_rgb Aalen__05~0048_rgb

Strip: 2 [2/2] Image: Fontsize: 8 (&

Fig. 24. The Block editor window
The Block editor window contains the following elements:
+ toolbar to form and edit block images;
« the list of existed strips and loaded there images;
+ the status bar with the following data:
o Strip —the Strip name [item No/total] is displayed for strip selected in the table;

o Image - the Image name [item No/total in strip/total in block] is displayed
for image selected in the table;

o Font size — allows to change the font size of table text.

To select (highlight) the image in the Block editor window click the image name in the
list. To select strip click the name of strip.

@ To select multiple images\strips use Shift and Ctrl keys.

% To highlight several images in 2D-window use additional toolbar of group selection (see the
Tool section in the “Vectorization” User Manual).

The Edit > Select all, Edit » Invert selection and Edit » Cancel selection allows to
change strip or images selection both in block scheme and in 2D-window.

The Block menu items, buttons of the Forming block toolbar and the toolbar of the
Block editor window.
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Table 6. The toolbox of Block editor window

Buttons Function
== to change the Block editor window size so that window displays all list of
strips/images
r .

to show/hide the list of strips/images and the status bar to comfort work with block
images in 2D-window (in the Block editor window only toolbar displays)

to search for an image by name (part of name)

to select in the list initial images, that contain marker position

to edit names of several strips of the block at the same time

to display and edit properties of selected strip (name and type of strip)

to reverse images in the strip order

to add new strip

to remove selected strip

to move selected strips on one strip up

to move selected strips on one strip down

to display and edit properties of selected image

to add images from files located out of active profile resources to selected strip

to add images from files located in active profile resources to selected strip

bof| 2| 2 5| <\ B | K| FF| B | | | | BB

to delete selected images from project

= to radiometric correction of selected image
= B, Gt B3 |to move selected images left/right/up/down

3 to rotate selected images to any angle relatively to initial or current location of images
in the block

Be to open the Block layout window to build block scheme in 2D-window considering
source or acquired data (see the Aerial triangulation User Manual)

Gr to open the ImageWizard utility to manage links to images

54 to show block images in 2D-window, if they were not displayed during project
loading, due to limitation specified in the system’s setting window (see the “Gen-
eral information about system” User Manual)

i to set on/off displaying only selected images mode

i) to open the list of images that form stereopairs with an image selected in the Block

editor window, including the case when two images forming a stereopair are loc-
ated on different strips

7.2.1. Search and select images

To search images in the Block editor window, perform the following:

1. Click the ¢4 button at the Block editor toolbar. The Find section opens:
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Fig. 25. The Find section in Block editor window

Customize search parameters in the appropriate drop-down menu:
 [optional] set the appropriate checkbox to search whole words only;
* [optional] set the appropriate checkbox to add to selected found images;

To search, click the next (or backward) buttons repeatedly, as well as to add found
images to selection (optional, if the appropriate checkbox is set).

7.3. Adding strips

During strip creation load images to the project using one of the following ways:

estimate number of strips, define their names, number of images in each strip, then
add strips one by one and load images there.

load all images of the project into the same strip and then perform automatic splitting
images into strips using images names, exterior orientation parameters (if such data
is available) or metadata.

? Automatic splitting of VisionMap images is also available.

Perform the following actions for creating the single sheet:

1.

Choose the Block » Add strip or click the m button in the Block editor window’s
toolbar. The New strip window opens.

é During creating of project the New strip window opens automatically to create the first
strip.
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i ’. Mew strip [-Ehjﬁ
MName: ?1

Irregular strip

Ok ] | Cancel

Fig. 26. New strip properties

2. Define Name of the strip.

3. [optional] To create block scheme not linked to regular grid, set the Irregular strip
checkbox. Otherwise, the system creates strip of regular type.

@ If there is no tie points between regular strips, by default overlap percent is used to tie
strips (not less than 10%),

@ If irregular strip is creating, block scheme does not stick to regular grid.

? Images with overlap are loaded in separate strip. If there is a strip with “gap” between im-
ages, it is recommended to create two strips, one of which is irregular.

4. Click OK. New strip creates and its frame displays in block scheme 2D-window.
The row with name of strip displays in the table of the Block editor window.

% Frame of regular strip displays in block scheme 2D-window with blue color, irregular - with
orange. Irregular strip is marked by orange color in the table of the Block editor window.

% To view and edit strip properties (name and type), click the @& button or double click the
strip name in the table.

5. Repeat the 1-4 steps for adding new strips.
7.4. Adding images

7.4.1. Images formats

The system provides work with images of commonly used raster formats. However, for
effective work in the system it is strongly recommended to use images of interior MS-
TIFF format (or MegaTIFF for images with more than 4 GB size).

MS-TIFF format — raster TIFF format with pyramid (set of resampled copies of image).
Pyramid provides fast refreshing of images on the screen.
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@ PHOTOMOD software supports already existing third-party image pyramids, if available (*.ovr).

The system contains some features used for conversion of images of different raster
formats to files of MS-TIFF format. For conversion to MS-TIFF format or direct load to
the system you can use initial images with the following raster formats:

» Tag Image File Format (TIFF) —images of TIFF, BigTIFF and GeoTiff formats, includ-
ing tags for saving of georeferenced information;

* Windows Bitmap File (*.bmp);

* VectOr Raster Maps (*. rsw) — images of Panorama software;
+ ERDAS IMAGINE (*.img) ERDAS system raster format;

* NITF (*.nitf);

* JPEG (*.jpeg);

* GIF (*.gif);

* PNG (*.png);

+ PCIDSK (*.pix) — raster format with georeference in the heading developed by PC/
Geomatics company;

* Phase One Intelligent Image Quality RAW format (*.11q);

+ JPEG2000 (*.jp2) — raster format with JPEG compression and georeference in the
heading developed.

Q The limitation on output file size of JPEG2000 format — no greater then 500 Mb.

7.4.2. Adding images from files

During adding of source images located out of profile resources system, the following
operations are performed by the system: conversion files of internal format, saving
converted files to specified folder of active profile resources, and loading images to
selected strip of a block.

To add and correct source images is used the Add images window.
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Fig. 27. Adding images from files, located out of profile resources

The Add images window allows to perform the following transformations of source
images of acceptable raster formats:

+ transformation file of source images in files of inner format: MS-TIFF — for images
with size less than 4GB; MegaTIFF — for images with size more than 4 GB (for ex-
ample, for satellite scanner images or images of ADS 40/80/100 project);

+ apply JPEG compression of specified level or LZW compression without quality loss
to 16-bit images;

+ convert 8 or 16-bit images;
+ perform radiometric correction to improve visual properties of images;
* save images georeference (if georeference files are available for source images);

+ to create a single raster file by combining an image whose different bands were saved
as separate files;

+ to use distributed processing for conversion.
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The following buttons in the Source section allows to select images source files:

« 3B — allows to select all files;

+ Hi — allows to unselect all files;

« = — allows to invert selection of files.

Table 7. The “List” section toolbar

Buttons Function
= to select all files
g to unselect all files

JiE to invert selection of files

il to enable display only source images of acceptable raster formats (enabled by default).

+ to add to the list images files selected in the Files section

+ to open a drop-down menu that allows user to switch to other methods for adding files

- to remove selected images files from the list (they are not removed physically at that)

* to remove all images files from the list (they are not removed physically at that)

= to enable display of selected images with created pyramid in the View window (enabled
by default)

m to show in Preview window all images (if selected image without pyramid, temporary
pyramid creates automatically)

=z to enable display of images with radiometric correction applied (enabled by default)

i to perform radiometric correction of image selected in the list

= to apply radiometric correction parameters saved in *. rmc file to selected images

=} to save radiometric correction parameters of selected image to *. rmc file

v to save radiometric correction parameters of each selected image to its own *. rmc file

[ to perform the autolevels for selected images without opening the Radiometric correction
window.

A to create the pyramid

- | to create the pyramid (distributed processing)

The View section contains the image view window and toolbar with the following buttons:

« & — allows to zoom in an image by one step (*);

« & - allows to zoom out an image by one step (/);

- & - allows to fit to page data of opened layers (Alt+Enter);

« @ — allows to display data in 1:1 scale, when one pixel of the image corresponds to
one pixel on the screen;

« [ - allows to open image on full screen.
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In order to add images from files, perform the following actions:

1.

2.

Choose/select a strip to add images to the Block editor window or to 2D-window.

Choose Block » Add images from files or click the L button in the Block editor
window. The Add images window opens.

@ See detailed description of the Add images window in the “General information” User
Manual.

Select folder in the Folders section or click the _.. | button in the File section for
choosing folder.
Load image in the list by one of the following ways:
» Select image in the File section and click the + button.
The +. button allows to open menu used to perform one of the following actions:
o Add all from the current folder;
o Add all from the current folder and subfolders;
o Adding satellite images;

o Merge channels from files (see the “Merging channels from separate files”
chapter in the “General information” User Manual).

+ in the File section select the image, press and hold left mouse button to move
selected image to the List section.

[optional] To build temporary pyramids to open source images and provide their
fast redraw in the View window or in the Radiometric correction window click the
1 button in the List section.

% Temporary pyramid is build automatically, when you choose file without pyramid in mode
of all images displaying. Temporary pyramid is also build automatically after Files with
pyramids are placed to the Pyramid subfolder created automatically in the source image

folder (see the “General information about system” User Manual).

[optional] Perform the radiometric correction to eliminate radiometric errors. To
perform radiometric correction without additional settings click the [i, button. The
Auto levels window opens.
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Fig. 28. Selecting image correction mode
The following types of correction are displayed in the window:

+ Stretch channel histogram — allows to spread histogram evenly, separately in
each channel;

o Set the Trims left and right — area of histogram (in percent) which will not
consider in stretching of histogram.

+ +-3 std. dev. — allows to cut histogram area out of 3 standard deviations;

o Set the Trims left and right — area of histogram (in percent) which will not
consider in stretching of histogram.

» +-5 std. dev. — allows to cut histogram area out of 5 standard deviations;

o Set the Trims left and right — area of histogram (in percent) which will not
consider in stretching of histogram.

» Auto std. dev — allows to exclude light-exposed areas on image;

o Set the Trims left and right — area of histogram (in percent) which will not
consider in stretching of histogram.

* Manual std. dev. — allows to cut histogram area out of specified number of
standard deviations;

o Set the value of deviation each pixel from “average” in the Standard deviations
field.

* QuickLook — allows to use brightness from remote sensing data files.
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o Set the Trims left and right — area of histogram (in percent) which will not
consider in stretching of histogram.

% Processed channels are Red, Blue, and Green. The channels are identified according

to the channel order displayed (or user defined) in the Channels window. Additional
channels are processed using the average QuickLook histogram.

7. In the Output format section define the following output parameters to convert
images from list:
+ File format section specify output files format — interior MS-TIFF format.

 To perform radiometric correction, choose the following actions in the Correction
parameters section:

o Save separately (recommended) to save parameters of radiometric correction
of images into separate *. rmc files. In this case just geometric transformations
(rotation-flip) are applied to rasters directly;

@ At that the image is displayed in the system with all defined parameters of radiometric
correction.

o Apply to image to apply radiometric correction to the image directly without
possibility to cancel radiometric transformations applied.

» Color depth — Auto, 8 bit or 16 bit.

@ If color depth of source image is less or equal 8 bit, then color depth of output image
(with the Auto option selected) will be 8 bit, otherwise, 16 bit.

+ Compression — choose compression type of output files:
o None - files are creates without compression;

o JPEG with quality .. % — TIFF-files are creates with set quality of JPEG-
compression;

@ Default compression level is 75 %, that provides the 5-7 times compression of initial
image volume.

o LZW — TIFF-files are creates with LZW-compression;

o Deflate — TIFF-files are creates with deflate compression.

@ This type of compression is applied to output images of MS-TIFF format only.
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* In the MegaTIFF section define format to convert voluminous images:

MegaTIFF format is a set of following files: *.prf and files of MS-TIFF format
images placed to folder which has a name of source file and is created after
conversion in specified target folder.

To convert image in to MegaTIFF format, choose one of the following:

o Auto (by default) for automatic identification of output format depending on
source image size: MegaTIFF only if the size is more than 2 GB; otherwise —
MS-TIFF format;

o Always on to convert source images to MegaTIFF regardless of their size;

o Always off to convert source images to MS-TIFF regardless of their size. Im-
ages with more than 4 GB size are displayed incorrectly in the system.

* In the Georeference section specify source files format with georeference:
o None — in case of no georeferenced files;
o Internal/GeoTIFF — to create GeoTIFF file;
o ArcInfo World File — to create file in chosen format with Arcinfo georeference;
o Maplinfo TAB - to create file in chosen format with *.tab georeference file.

5 The [ button is used to choose coordinate system of georeference file. The Save
datum parameters checkbox allows to save seven parameters of coordinate system
to meta data of TIFF-file;

8. In the Output files placement section define the following parameters of output
files:

« click the _... | button to define target folder in active profile resources where to
save output images files.

« [if files with the same names exist in the target folder] In the When output file
exists section you should define one of the following actions:

o Skip — not overwrite existing file with the same name;
o Overwrite — overwrite existing file.

9. Click the Convert button to convert initial images, save them to files in specified
folder of active profile resources and load images to chosen strip. When the opera-
tion is completed the system displays information message that shows a number
of added and skipped images.
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10. [optional] In order to start distributed processing perform the following actions:

c To process images correctly, it is strongly not recommended to choose files on a local PC
(in this case the system will display a warning that the input file list contains local paths)..

1. Change settings and run the distributed processing server/client (see the “Dis-
tributed processing” chapter of the “General information” User Manual).

2. Click the Distributed processing button. The Distributed image conversion
window opens.

. Distributed image conversion L&J

Images number 1

Tasks number 1 =

Ok ] | Cancel

e A

Fig. 29. Distributed image conversion parameters

3. Set the distributed processing Tasks number.
ﬁ It is recommended to define number of tasks depending on computer power and

hardware, but not more than five tasks.

4. Click OK to create distributed processing tasks.
7.4.3. Adding images from resources

During adding images from active profile resources, they are loaded in their initial format,
i.e. conversion to the system interior format is not performed.

That is why, prior to adding it is strongly recommended to prepare source images in
the Raster Converter program, save them to target folder and connect this folder to
active profile resources as virtual (see the “General information” User Manual).

Otherwise, the source images of acceptable raster formats are loaded to the system
'directly’ (with creation of pyramids in separate files in the Pyramid folder), that could
result in noticeable slowdown of the system work.

In order to select and add images located in active profile resources, perform the follow-
ing actions:

1. Choose/create a strip in the Block editor window or in 2D-window to add images
there.
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2. Choose Block > Add images from resources or click the 1] button in the Block
editor window. The Open window opens, that shows all active profile resources.

L B
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- = - Name Size Time .
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Fig. 30. Choosing images from active profile resources

Choose the image files, using one of the following filters from the drop-down list in

» To display image files of all acceptable image formats, choose Image raster

» To display image files of interior MS-TIFF format and usual TIFF format, choose

» To display JPEG images files, choose the appropriate menu item;

» To display Phase One Intelligent Image Quality RAW format images, choose the

» To display all the files in current folder, choose the All resources menu item.

3.
the right lower corner of the window:
files;
the TIFF images;
lIQ images;
4.

strip.

Choose images files and click the Open button. The images are added to selected
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For
profi

1.

7.5

@ During images loading you will get a query whether to build a pyramid for speed up images
refresh on a screen. Files of such images will be saved to the Pyramid subfolder in source
images folder.

If you are loading 16-bit images, for which it is strongly recommended to perform
radiometric correction, you will get a query whether to start ImageWizard module
to perform radiometric correction.

Click the Yes button to perform radiometric correction, or perform it later after
loading images to a project (see Section 7.7).

fast adding of all images of suitable raster formats from defined folder of active
ile resources to chosen strip perform the following actions:

Choose Block » Add images from resource folder. The Select folder window
opens that shows only active profile folders without displaying folders’ content.

Choose a folder containing images files.

[optional] Set the Including subfolders checkbox to search for files with images
in subfolders of chosen folder.

Click OK. Automatic images search and add them to selected strip is performed.
When the operation is completed the system displays information message that
shows a number of added and skipped images.

. Adding scanner images

7.5.1. Adding scanner images

The

system provides possibility of converting scanner images into internal format, their

radiometric correction and also preparing ADS data to load into project.

For
edit

5
5

next strips adding choose the Block » Add strip or click the {4 button in the Block
or window. The Add pushbroom images window opens.

To perform preliminary preparation, conversion and saving of scanner images in active profile
resources use the Raster Converter module (see the “General information” User Manual);

The Block > Add images from resources menu item is used for adding scanner images from
active profile resources.
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Fig. 31. Automatic images search in remote sensing product

The Add pushbroom images consists of the following parts:

« folder tree in the left part;

in the Project images section is displayed the list of images already added in the
project (their project names);

list of found images in the right part;
parameters of searching files specifies in the Auto-search section;

the Images to add section contains table with found images, their names and prop-
erties and also buttons to edit properties of image.

The table contains the following columns:
o Name — image name;

7

Edit the appropriate cell to change project name of selected image (by default the image
name is the same as the file name).

o R — denotes that the radiometric correction was performed;

o ID — source name of image, obtained from metadata;
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o Type — type of sensor, from which image was obtained;

o Width/Height — linear size of sheet (in pixels);

o Bands — number of channels in image;

o Bytes/pixel — number of bytes per pixel of image.

The Images to add table contains the following features used to work with images:

o 1 — allows to perform radiometric correction of selected image;

% If the radiometric correction is already performed the R column of the table displays +
symbol for selected image, otherwise — = symbol.

% If a source image has more than three channels, it is recommended to perform histogram
normalization without radiometric correction in order to obtain output orthophoto with the
same number of channels and color depth (see Section 7.5.3).

o ¥ — allows to remove selected images from the table;
o #8 — allows to remove all images from the table;

o [I] — allows to display features of selected image;

Image ID: _PAN

Image type: KOMPSAT-3 Level 1R, PAM

Preprocessing level: Level1R

Format: GEOTIFF

Along track GSD (m): 0.865083

Across track GSD (m): 0.86903

Acguisition date and time: 24/03/2016

04:12:59.732

Revolution number: 20547

Satellite: KOMPSAT-3

Sensor: AEISS

Imaging mode: Stereo Imaging Mode

Off-nadir angle: 28.9

Raster height: 18496

Raster width: 24060

Bands count: 1

Image frame:
upper left: (1 1) (-42.891417 147, 156803)
upper right: (24060 1) (-42.814553 147.392327)
lower left: {1 13496) (-43.027593 147.211338)
lower right: (24060 13496) (-42.951852
147.446752)

Fig. 32. Image properties
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o hen — allows to create the georeference file in MIF/MID format.

@ Ctrl+A hotkeys allows to select all images.

The ADS data preparing allows to perform the preprocessing of ADS 40\80\100 data
(see the Preprocessing of “ADS data in the system” section).

7

Button is shown while working with ADS project only.

In order to add satellite images to a project perform the following actions:

1.

Choose/create a strip (see Section 7.3).

The first strip is created automatically after project creation. For next strips adding
choose the Block » Add strip or click the #m button in the Block editor window.

Choose Block » Add images from files or click the i button in the Block editor
window. The Add pushbroom images window opens.

§ The system also allows to add scanner images from active profile resources (Block > Add

images from resources). To perform preliminary preparation, conversion and saving of

scanner images in active profile resources use the Raster Converter module (see the
“General information” User Manual);

Choose folder that contains remote sensing product. The contents of selected path
are displayed in the right part of the window.

In the Autosearch section define the following settings:

+ Selected folder only used to search for remote sensing data in the selected
folder only;

» Selected folder and subfolders used to search for remote sensing data in the
selected folder and its subfolders.

The Pan-sharpening checkbox allows to open the Adding images found window
to view detailed parameters, to perform pan-sharpening operation and images
setting.

The Show rasters without metadata checkbox allows to perform search of all files
with images in selected folder, including those without metadata.

Click the ¢4 Search button. The system performs search for remote sensing
products — browses for files and images and recognizes their properties from
metadata (see a list of scanner images formats in Section 5.3.2).
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Once the search is completed you will get one of the following results:

+ If the system failed to recognize RS product format, you will get the following
warning No remote sensing imagery products is found.

@ Set the Show rasters without metadata checkbox on to add images from TH-1 sensor
with incomplete data set. Images could be added if RPC-files are available.

@ While working with ADS project Add pushbroom images window is used just to search
for ADS images (not all the pushbroom images), for Pushbroom scanner imagery —
to search for satellite pushbroom images only and to search for their metadata

+ Ifin the Auto-search section the Pan-sharpening checkbox is not set, the Im-
ages to add table shows all images found and their properties from metadata.

+ If in the Auto-search section the Pan-sharpening checkbox is set, the Adding
images found window opens and you can view detailed parameters of remote
sensing products, perform pan-sharpening, setup images and choose images
manually to add them to the Images to add table (see description in Section 7.5).

§ Already added images are marked in the table by gray color.

While searching for images with metadata, in the added images list they can be
highlighted with various colours depending on processing level:

* Red colour — indicates non-photogrammetric images;

* Yellow colour — indicates images without any orientation data. Only generic ad-
justment method is applied to them (see Section 5.3).

6. [optional] Click the ¢ button to perform radiometric correction of images selected
in the Images to add. If a source image has more than three channels, it is recom-
mended to perform histogram normalization without radiometric correction in order
to obtain output orthophoto with the same number of channels and color depth.

7. Form images list in the Images to add table to add them to a strip.

5 The system allows to load all images in one strip and split them in to strips automatically
later, using image names or exterior orientation parameters.

8. Click the Add all button to add all images of the table to the list of convertible files.
Click the Add selected button to add one or more images. The Parameters window
to define output parameters of images.

5 In order to select multiple images in the Images to add table use the Shift and Ctrl keys,
to select all images use Ctrl+A hotkeys.
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9. After setting of output parameters in the Parameters window, click OK. Selected
images are saved to active profile resources, loaded to a strip and displayed in
block scheme in 2D-window.

7.5.2. Detailed properties of adding images

To display detailed parameters of recognized remote sensing products, choose, prepare
and add found images manually to load them to a project is used the Add pushbroom
images window.

Perform the following actions to open Adding images found window:

1. Choose folder that contains images. The contents of selected path are displayed
in the right part of the window.

2. In the Autosearch section set on the Pan-sharpening checkbox.

3. Click the @4 Search button. The Adding images found window opens.

& Images found ]

Products Product images fist

D Producttype  Product format  Images | Name IR ™ | Type | Width | Height | Bands | Bytes/pixel |
K3 ‘L;v;\IR“ o GEOTIFF 2 ‘KE7201603240412557205477093306797\_1R}'AN - K3_20160324041255_20547_09330679_L1R_PAN KOMPSAT-3 LevellR PAN 24060 18496 1 2
K3.. LevellR GEOTIFF 2 |K3_20160324041255 20547 09330679 LIR WS - K3_20160324041255 20547 09330679 LIR M5 KOMPSAT-3LevellRMS 6015 4628 4 &
K3.. LevellR GEOTIFF 2

2

K3 LevellR GEOTIFF

Project images Added images
MO @EX A

Name R ™ Type Width Height Bands Bytes/pixel

‘ K3_20160324041255_20547_09330679_L1R_PAN - K3_20160324041255_20547 09330679 L1R_PAN KOMPSAT-3 LevellR PAN 24060 1849 1 2

K3_20160324041255_20547_09330679_L1R_MS - K3_20160324041255_20547_09330679_L1R_MS KOMPSAT-3 LevellRMS 6015 4624 4 8

Fig. 33. Detailed properties of adding scanner images

When the images list is formed click the Close button in the Images to add section to
go back to the Add pushbroom images window. The Images to add section of the
Add pushbroom images window displays all images to be loaded (added both auto-
matically and manually).

The Adding images found window is divided for Products and Images parts.

The Products panel is used to view properties of RS products found and contains the
following features:
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* The Products table is used to view found RS products and their properties (ID of
product delivered by supplier, product type — sensor type and preprocessing level,
product format, number of images included to the product);

@ For images without metadata found by auto-search with the Show rasters without metadata
checkbox set, you should specify Raster as a product type.

* The Product images table is used to display only images included to remote sensing
product and their properties (ID, width, height, number of channels and number of
bytes per pixel).

é Itis not recommended to change image ID received from supplier using standard OSWindows
tools, for instance.Otherwise, you may face some issues during work with the image, since
the rest of files related to the product may be associated with initial file name.

The Images panel is used to view images properties, perform radiometric correction,
define project names and manually form a list of images to be added to a project. The
panel Images contains the following features:

* The Project images list is used to display images loaded to a project (project names
of the images).

» The Images to add section is used to display data selected for loading to a project.

The table shows all images selected for loading: added manually to the Adding im-
ages found window and added automatically to the Add pushbroom images window.

The table displays the following images properties: ID, width, height, number of
channels, number of bytes per pixel, and label about radiometric correction availability
+/- in the R column (see Section 7.7).

§ Edit the appropriate cell to change project name of selected image (by default the image
name is the same as the file name).

The Added images section contains the following buttons used to work with images:
o 1] — allows to display the features of image, selected in Added images table;

o i — allows to open the Files of product window, which is used to display all files
(images files, files with metadata) of remote sensing product and their properties
(name, path, size and extension);
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r. Paiinsl npogykTa ﬁw
ma MyTe Fazmep Tun
3016032404 | C:\datas¥3_0_ 413817 XML metadata
KB_ZIZIIGEIBHH Ci\data5W3_20... 890175514 PAM image
K3_2016032404... Ci\data5K3_20... 3712 PAMN RPC
K3_2016032404... C:\data5\K3_20... 556064138 M51 image
K3_2016032404.. C:\data5\w3_20.. 3710 MS1 RPC
K3 _2016032404... C:\datad\K3_20... 55664138 M52 image
K3 _2016032404.. C:\data5\K3_20.. 3710 MS2 RPC
K3_2016032404... C:\data5\K3_20... 556064138 M54 image
K3_2016032404... C:\data5W3_20.. 3710 M54 RPC
K3 _2016032404... C:\dataS\K3_20... 55664138 M53 image
K3_2016032404... C:\data5\w3 20.. 3710 MS3 RPC
K3_2016032404. . C:\data5\K3_20.. 149251 Quicklook
3aKpbITh

Fig. 34. The product files list

O

hien — allows to create the georeference file in MIF/MID format;

% Ctrl+A hotkeys allows to select all images.

@)

il - is used to start pan-sharpening operation — merging of color (multispectral)
image with grayscale one with more high spatial resolution to obtain as a result
color image with better resolution;

@)

[% — allows to add selected image to the Added images table to load it then to the
project;

@)

2% — allows to remove selected images from the Added images table;

@)

-1 — allows to perform radiometric correction of selected image.

§ If the radiometric correction is already performed the R column of the table displays +
symbol for selected image, otherwise — = symbol.
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7.5.3. Parameters of images loading

After choosing images to be added to a strip in the Add pushbroom images window
the Parameters window opens and you can use it to specify parameters of images
conversion and to select a folder in profile resources to place there output images files.

.
. Parameters L&J
Output format
Correction parameters Color depth Compression MegaTIFF
@ Save separately @ Auto Mo @ Auto
Apply to image & bit JPEG with quality 100 |5 % Always on
Mormalize histogram 16 bit @ LZw Always off
Deflate
Output folder
PHOTOMOD resources _
If output resource exists
Cverwrite Rename @ Skip
[ oK ] | Cancel

Fig. 35. Parameters of images loading

In order to setup images output parameters in the Parameters window perform the fol-
lowing actions:

1. In the Correction parameters section choose one of the following actions:

» Save separately (by default) is used to save radiometric correction parameters
to individual *. rmc files. In this case only geometric transformations will be applied
to image. And the image is displayed in the system with all correction parameters
specified;

* Apply to image to apply all parameters of radiometric correction (except for
histogram normalization) directly to the image, i.e. the file is saved with changes;

* Normalize histogram is used only to apply histogram normalization automatically
(to correct white color level).

7

If a source image has more than three channels, it is recommended to perform histogram
normalization without radiometric correction in order to obtain output orthophoto with
the same number of channels and color depth. In case of creating orthophoto, set off
the Use radiometric correction from project checkbox in the Output image paramet-
ers window (see the “Orthorectification” User Manual).
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2. Depending on the source image you should define color depth of output image in
the Color depth section: 8 bit, 16 bit or Auto (by default) for automatic selection
of color depth.

3. Inthe Compression section choose one of the following options:

* None — without compression,

JPEG with quality — to compress image with specified quality;

LZW — without quality loss;

Deflate — without quality loss.

@ Only LZW compression (selected by default) could be used to 16-bit images.

4. In the Format section choose one of the following options:
* MS-TIFF/Big TIFF to convert images with size less than 2 GB;

* MegaTIFF to convert images with size more than 2 GB;

% File of MegaTIFF format has prf extension.

Q Besides, during MegaTIFF file creation a subfolder is created in target folder. The sub-
folder has the same name as image file and contains all necessary auxiliary files to
display big size image in the system.

ﬁ Itis strongly recommended to convert multichannel images (with more than 3 channels)
to MegaTIFF format, otherwise, channels names will not comply with used ones.

» Auto (by default) to define output format automatically depending on size of
source image.

? The Auto option is recommended for scanner images.

5. In the Output folder section click the _.. | button to define target folder of active
profile resources to place converted images files there. In the Output folder section
path to the Images folder is displayed or it could be created automatically .

ﬁ It is strongly not recommended to place image files in the root project folder (e.g., /Pro-
jects/Project_name). It is necessary to place source images only in the Images folder.
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6. Inthe If output resource exists section select one of the following actions for the
case if the target folder already contains files with the same names:

» Skip — allows to leave existing file;
» Overwrite — allows to refresh existing file;
* Rename - allows to save file with new name.

7. Click OK to start images loading operation. Once it is completed images loaded
will be shown in 2D-window.

8. [optional] Setup paths to image files with the ImageWizard module.

After block forming proceed to aerial triangulation step (see the “Aerial triangulation”
User Manual).

If metadata with exterior orientation parameters is available, create block layout in the
by exterior mode, measure recommended amount of triangulation points and proceed
to adjustment step (see the “Block adjustment” User Manual).

7.6. Image properties

To display properties of image, select an image in the 2D-window and choose the
Block > Image properties or click the 3 button in the Block editor window or double-
click on image name in the table of the Block editor window.

The Image properties window with the following information opens:

s ™
. Image properties i
Mame Aalen__04~0112_rgh
Code 112

Raster parameters

Size, pix. 7680 x 13324
Pixel format 3 channels x 8 bit (Unsigned integer)
Color channels  Red, Green, Blue

Resource name [TechSupportTests/Aalen_training/Images/Aalen__ 04~0112_rgb. tif

Image pixel size, M

[ QK l | Cancel

Fig. 36. Image properties

* Name of image in the project;
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@ In case of changing image name, only name in project is changing, not file name.

* Code — unique ID of image that does not change in case of changing image name in
project or file name (see Section 9.2.1);

@ Image code by default is the same as image name.

* Sizein pixels;

* Pixel format — number of channels/bit;

* Color channels — quantity and contents of image channels;

* Resource name — path to an image in active resources profile;

* Ground sample distance, in meters, if it has been specified.

@ Itis recommended to set GSD in case of different-scale survey or too much elevation difference
on ground. Also GSD is used for accuracy control for points measurements in triplets. To do
this set the tolerance for error in meters in the Relative orientation report settings window

(see the “Aerial triangulation” User Manual).

@ The Block » Set GSD menu item is also used to specify GSD for all or selected images (see
Section 10.1).

7.7. Radiometric correction

Images radiometric correction — means improvement of visual features of initial images.
Their insufficient quality may be due to the peculiar properties of the optical path of
surveying devices, radiant energy converter, analog-digital converter, etc.

For example, in case of 16-bit image, that looks plain black on a screen, you have to
perform histogram correction. For example, in case of 16-bit image, that looks plain
black on a screen, you have to perform histogram correction.

§ If a source image has more than three channels, it is recommended to perform histogram nor-
malization without radiometric correction in order to obtain output orthophoto with the same
number of channels and color depth (see Section 7.5.3).

Images radiometric correction could be performed on different stages of project pro-
cessing, for example:

» on stage of initial images preparation in theRaster Converter module (see the “Gen-
eral information” User Manual);
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» on stage of images loading from files, located out of profile resources, including
loading of satellite scanner images, as well as ADS 40/80/100 scanner images;

» on stage of block forming from project images;

» on stage of project images setting in thelmageWizard module.

The Radiometric correction window is used to perform radiometric correction of selec-

ted image.

Perform one of the following to open the Radiometric correction window:

« click the 7, button in the Block editor window;

» choose the Block » Image radiometric correction;

» double-click the left mouse button on the required image in the List subsection of
the main Raster Converter window;

« click the &4, button in the Add pushbroom images window;

Table 8. The toolbox of Radiometric correction window

Buttons Function
= to load radiometric correction parameters from a *. rmc file
= to save radiometric correction parameters of image to *. rmc file
& to zoom in an image by one step (*)
SN to zoom out an image by one step (/)
& to fit to page data of opened layers (Alt+Enter)
@&, to display data in 1:1 scale, when one pixel of the image corresponds to one pixel on

the screen

to change the channels order

to perform the channel transformation

to perform the radiometric correction

to edit curves

to change brightness, contrast and gamma of image

to edit color balance of the image

to apply filters

to apply geometric transformation (rotate, reflection)

to cancel all actions (up to 10 last actions)

to undo the last action

to redo the last undone action

E Q|55 G| M| 1| B P=) B | 5 5

to view raster image histogram (see Section 9.11)

Perform the following actions for radiometric correction:
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Select image in the List section in main window of the Raster Converter module.

Click the 5 button or double click the strip name in the list. As a result, temporary
pyramid for faster refresh of image creates and the Radiometric correction window
opens.

§ Temporary pyramid is placed in the \Pyramid folder inside of folder with source images.
To display images in scales differing from 1:1, required amount of free place on chosen
disk to store temporary pyramid’s files.

© Rodiometric conection: 677 (14336 x 15104 x3x8) [ESIEI=>=)
2EdQAQ Qe i HEILEFEETD oo o W

Fig. 37. The Radiometric correction window

Name, height, width and byte per pixel of image are displayed in the title of the
Radiometric correction window. Coordinates of marker and brightness are dis-
played in the status bar of window.

It is recommended to perform autolevels setup for 16-bit image. Otherwise it is
displayed with black color.

é If bytes per channel more than 8, histogram of images stretches for full brightness range
separately on each channel.

r@ Question ﬂ‘

Raster 16 bits per sample!

Perform autolevels?

L o

Fig. 38. Requirement to perform radiometric correction
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4. Click the Yes button. The Auto levels window opens.

5.

i . Auto levels lﬁ"‘

Mode: |Standard deviations -

Yo

4|k

Trim left: 0.00

4(r

Trim right: 0.00

| Cut background
Background color: 0 |5

Yo

L1

Tolerance: 0

Standard deviations: 3.00 = Auto adjust

oK || Cancel || Apply |

Fig. 39. The Auto levels window
Setup parameters of correction (see below) and click OK. Image radiometric correc-
tion is performed.

% Generally, itis suffices in the Standard deviations mode specify the Standard deviations
value or click the Auto adjust button to correct image automatically.

The system allows to save radiometric correction parameters to *. rmc files in order to
apply these parameters to other images. Perform the following actions to do this:

1.
2.

Select image in the List section in main window of the Raster Converter module.
Setup parameters and perform radiometric correction of selected image.

Click the g button and define a folder to save radiometric correction parameters
in file with rmc extension.

? To save radiometric correction parameters in folder with source image, click the ' button.

Choose image for correction in the list.
Click the 2 button. The Load correction parameters window opens.

Choose parameters file and click OK. Correction parameters apply to selected im-
ages.
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Perform the following to change channel’s order of output image:

1. In the Radiometric correction window click the & button. The Channels window
opens.

@ The first order of channels is set depending on their order in the source image.

r. Channels ﬁﬁ

Red: IChannEI: i 'r]
Green: IChannEI: 2 v]
Blue: IChannEI: 3 '-'I

@ RGE and other channels
RGE anly

Grayscale (single channel)

oK H Cancel H Apply

Fig. 40. Window of the order channels setup

2. Specify the mode of channel usage in the system:

* RGB and other channels — all image channels are to be used;

? The user can assign any channel as a red, green, or blue one (see below, next subsec-
tion). Other image channels will be considered as supplementary.

* RGB only - only three channels are used;

? The user can assign any channel as a red, green, or blue one (see below, next subsec-
tion).

When processing images with a large number of channels, using RGB only mode (or
channels designated as such) allows one to exclude “extra” channels from processing
if the user does not need them to perform current tasks.

* Grayscale (single channel) — is used to display one channel.
é, The Raster Converter module also provides for transforming a one-channel panchro-

matic raster image into a three-channel one. For this, when converting such an image,
choose RGB only. As a result, when saved, the image has three identical channels.
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3. Setup channels order to display and use in the system.

@ The Apply button allows to display changes.

4. Click OK.

Perform the following to transform channels of output image:

é It is impossible to preform channels transformation for image with single channel.

1. In the Radiometric correction set the checkbox on near to the S button and click
the S8 button. The Channels transformation window opens.

The window contains table with weight coefficients image channels.

r. Channels transformation Iﬁﬁ
Red Green Blue
1 él.ﬂﬂ[l 0.000 0.000
2 0,000 1.000 0,000
3 0,000 0.000 1.000
K ] I Cancel I I Apply

Fig. 41. The Channels transformation window

2. Change values in the channels table.
3. Click the Apply button to display changes.
4. Click OK to save changes.

Perform the following to perform more detailed radiometric correction (to correct white
color level):

1. Inthe Radiometric correction window click the [f, button. The Auto levels window
opens.
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-
’ Auto levels

o |

Maode: |5tandard deviations -

4|k

Trim left: 0.00 %

[k

Trim right: 0.00

| Cut backaground
Background color: 0 |5

%o

Tolerance: o |=

Standard deviations: 3.00 = Auto adjust

QK || Cancel || Apply |

Fig. 42. The Auto levels window

2. Choose the correction Mode:

» Separate channels - correction separately for each channel;

All channels — correction for all channels rateable;

Red, Green, Blue — correction only for chosen channel;
Autocolor — automatic selection of the best brightness for displaying;

Standard deviations — stretching histogram of source image for full brightness

QuickLook — allows to use brightness from remote sensing data files.

Processed channels are Red, Blue, and Green. The channels are identified according
to the channel order displayed (or user defined) in the Channels window. Additional
channels are processed using the average QuickLook histogram.

External image — using image from folder as a sample for correction.

3. Setthe Trims left and right — area of histogram (in percent) which will not consider
in stretching of histogram.

4. [optional] By default the Cut background checkbox is set on for removing back-
ground on image edges. To remove background set the following parameters:

» Background color — value of background color for cutting;
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@ If the 0 value is set in the Background color field, background does not consider during
correction.

* Tolerance — deviation from background color value for cutting.

5. Set the value of deviation each pixel from “average” in the Standard deviations
field.

@ The Auto adjust button allows to calculate value of Standard deviations in such a way as
to none of pixels was not light-exposed.

6. Click OK. As a result histogram stretches of source image for full brightness range.

To view histogram of image and setup activation function, that specify arbitrary brightness
transformation, perform the following:

g Activation function in graphic form is a curve with color of chosen band. Values of brightness
on source images are placed by X-direction (values in the In field), be Y-direction — values after
transformation (values in the Out field). Activation function is specified by creating nodes on
curve. Activation function between nodes is a cubic spline.

1. In the Radiometric correction window click the & button. The Curves window
opens.

r. Curves [d—hr
Channels:|Red = | [] EIE

Load...
Save...

For all

| Preview

Cancel

| Apply |

| Cut background
Background color: 0 +1| Tolerance: i}

Ak

In Cut

Fig. 43. The Curves window

The window contains the toolbar with buttons used to perform the following opera-
tions:

+ [] — allows to restore linear dependence;

- HH — allows to display grid;
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+ [&] — allows to show source histogram (with gray color);

+ [&] — allows to show destination histogram (with white color);

— allows to smooth segment;

* Restore — allows to restore source curves;

Load — allows to load curves from crv-file;
» Save — allows to save curves in to crv-file (by default in the folder with images).

Values of brightness of node in source and changed histograms are displayed ac-
cordingly in the In and Out fields.

2. [optional] To edit channels histogram separately, set the For all checkbox off and
choose Channel for edit from the list.

5 By default the For all checkbox is set on to edit curve for all channels in one time.

3. [optional] By default the Cut background checkbox is set. This function allows not
to take into account the background on image edges during the correction. To ex-
clude background parts from the correction, set the following parameters:

» Background color — value of background color;

@ If the O value is set in the Background color field, background also will be changed
during the correction.

» Tolerance — deviation from background color value.
4. [optional] Set the Preview checkbox on to preview changes.

5. To add node click on the histogram. To move node, move marker holding pressed
left mouse button.

@ To select node, click in its vicinity. To delete node, right click on it.

6. Click the Apply button to apply changes and return to the Radiometric correction
window.

To perform color correction do the following actions:

1. In the Radiometric correction window click the 5 button. The Brightness-Con-
trast-Gamma window opens.
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6.

i !
. Brightness-Contrast-Gamma I,ﬁ,l

Channels: |Red -

Brightness:
Confrast: D

E]

Gamma:

| Cut background
Background color: 0

4|k

4|k

Tolerance: ]

¥ On fly For all

QK ] | Cancel Apply

L A

Fig. 44. The Brightness-Contrast-Gamma window

Choose Channels for correction: All in the same time or separately.
Setup balance of image brightness, contrast and gamma using sliders.

[optional] By default the Cut background checkbox is set. This function allows not
to take into account the background on image edges during the correction. To ex-
clude background parts from the correction, set the following parameters:

+ Background color — value of background color;

% If the O value is set in the Background color field, background also will be changed
during the correction.

» Tolerance — deviation from background color value.
[optional] To display changes automatically set the On fly checkbox on.

% The Apply button allows to display changes.

Click OK to apply color corrections of image.

To perform color balance do the following actions:

1.

In the Radiometric correction window click the = button. The Color balance
window opens.
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i N
. Color balance [i_E-J
Cyan D Red
Magenta D Green
Yellow |_ Blue
Values: 0 = 0 = 0 =

| Cut background
Background color: 0

L1

L1132

Tolerance: 0

on fly

Ok ] | Cancel | | Apply

Fig. 45. The Color balance window
2. Set the red, green or blue channels balance using sliders or input values of color
in the Values field with range from -100 to 100.

3. [optional] By default the Cut background checkbox is set. This function allows not
to take into account the background on image edges during the correction. To ex-
clude background parts from the correction, set the following parameters:

+ Background color — value of background color;

§ If the O value is set in the Background color field, background also will be changed
during the correction.

* Tolerance — deviation from background color value.

4. [optional] To display changes automatically set the On fly checkbox on.

§ The Apply button allows to display changes.

5. Click OK to apply color balance of image.

To improve visual properties of source image with using different filters perform the
following:

1. In the Radiometric correction window click the T button. The Filters window
opens.
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i N
. Color balance [&J
Cyan D Red
Magenta |_ Green
Yellow |_ Blue
Values: 0 = 0 = 0 =

| Cut background
Background color: 0

L1132 L1

Tolerance: 0

on fly

Ok ] | Cancel | | Apply

Fig. 46. The Filters window

Specify one of the following image processing types in the Filter type list:

Blur — is used for image details dithering;

Gaussian blur - is a type of blur filter where transfer value is not a linear function,
but part of Gauss function (“Bell curve”);

Sharpen — allows to highlight and intensify differences between image’s individual
details (image sharpness);

Sharpen edges — is used to setup image sharpness, but performs filtering only
when brightness differences between details are exceeding some threshold;

§ Suits very well for identifying and highlighting of objects borders which are homogeneous
insight (agricultural fields, for instance), at that inner part of objects remains unchanged.
Median — non-linear filter intended mainly for impulse noises filtration (single

pixels with unnatural brightness);

Sobel — non-linear differential filter, which is the first derivative of the initial raster.
Used to acquire contour borders of image in raster form.

In the Aperture size list define the matrix size from 3x3 pixels to 21x21pixels.
Move slider to define Filtering level in percent.

[optional] By default the Cut background checkbox is set. This function allows not

to take into account the background on image edges during the correction. To ex-
clude background parts from the correction, set the following parameters:
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» Background color — value of background color;

@ If the O value is set in the Background color field, background also will be changed
during the correction.

» Tolerance — deviation from background color value.

6. [optional] To display changes automatically set the On fly checkbox on.

@ The Apply button allows to display changes.

7. Click OK to apply filter.

For geometric transformations of image in the Radiometric correction window, click
the button. The Rotate-flip window opens, you can use it for selection of rotation
angles (at 90,180, 270 degrees) or horizontal/vertical reflection. To cancel the last op-
eration or all geometric transformations applied to image using appropriate buttons.

([ Rotate-Fiip -S|
||=I RN

[ QK. ” Cancel |

Fig. 47. The Rotate-flip window
7.8. Editing images block
7.8.1. Splitting into strips

The system provides possibility to split images, loaded in one strip, into different strips
automatically. Strips recognition could be made by image names, by external orientation
parameters or by metadata. Also images could be split into strips automatically for
VisionMap project.

In order to split images into strips using images names perform the following actions:

1. Choose Block » Split into strips » By image names. The Automatic splitting
into strips by image names window opens.
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2.

3.

. Automatic splitting into strips by image names I,&J

Image name format:

Strip name ( - / _) Image name

@ Regular expression

6\ S(d\d) -
Strip name position 1 =
| Position of image number in strip 2 =

Each image in a separate strip

Allimages in one strip
Strip names

@ From image names Serial numbers

| K | | Cancel

Fig. 48. Split images into strips by names

Choose one of the following name formats:

« Strip name (-/_) Image name is used for simple images names, where you can
use the ’-’ or’_’ separator to specify strip name and image name;

* Regular expression allows to define a template of images complex names to
recognise a strip name and image number in the strip;

For example R09 56RS85 and RO9 56RS86 — two images of 9-th strip, R10 56RS05 n
R10 56RS06 — two images of 10-th strip.

The template allows the following symbols combination:
o \d — to define any digit;

o \w — to define any digit or character;

o . —to define any symbol.

Specify position of strip name (R) and image number in images names (5) tem-
plate.

[optional] Select one of the following options to split images:

+ Each image in a separate strip is used to form scanner monoblock (see Sec-
tion 7.5).

« Allimages in one strip allows to split all the images in one strip in the numerical
order.
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@ Given operation allows to cancel the previous splitting into strips as well.

4. Set one of the following templates for strips name:
* From image names — strip name obtained from images name is used;
» Serial numbers — allows to specify strip name as a serial number.

To split images into strips by imported exterior orientation parameters (if any), perform
the following:

1. Choose Block > Split into strips » By exterior orientation data. The Split into
strips by exterior orientation window opens.

s '
’. Split inte strips by exterior orientation [&J

Images order from

GES-4m Eae [Em
GPS5-time age Names

Split into strips by exterior orientation

@ top to bottom bottom to top

Direction of motion inside strips

@ left to right right to left

[ 0K ] | Cancel

b &

Fig. 49. Split images into strips by exterior orientation

2. Specify the following parameters of splitting images into strips:
* Images order from by GPS-time or image names;
A If the GPS-time is unavailable for part of images, they add to the separate strip automat-
ically;
* Direction of motion between strips — up to down or bottom up;
* Direction of motion inside strips — left to right or right to left.

See information about import of exterior orientation parameters in the “Aerial trian-
gulation” User Manual.

To split images of the VisionMap project into strips by exterior orientation parameters
(if any), choose Block > Split into strips » By exterior orientation data (see Sec-
tion 5.5).
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é Itis not recommended to create stereopairs and perform Stereoprocessing for adjacent images
of one strip in VisionMap project.

To split images into strips by metadata (if any), choose Block » Split into strips » By
metadata. As a result, exterior orientation parameters (approximate, i.e. calculated by
on-board devices) loads from metadata into project. As a result images split into strips
in such way that one strip contains images only from the same orbit.

§ In case of ADS project processing, image splitting into strips by metadata is carried out when
triplets are to be formed further from one nadir and two oblique images.

If other ADS project processing options are intended, image blocks are split into strips manually.
More information on the specifics of strip formation for ADS projects described in Section 5.4.4.

To split images collected by a system of several lens and CCD-sensors as they pass
over the same point of space (the syntopic exposure principle of image collection which
is used, for example, by UltraCam family cameras) into strips, perform the following
actions:

1. Choose Block » Split into strips > Split by multiple cameras. The Split paramet-
ers window opens.

i~ '\
. Split parameters [—‘i:hj
Using image names
By EO
Max angle deviation |2.000 | ®°

@ Auto mode

[ oK ” Cancel |

% A

Fig. 50. The Split parameters window

2. Set the parameters of splitting images into strips:
+ By image names — allows to split images into strips using images names;

* By exterior orientation — allows to split images into strips by imported exterior
orientation parameters (if any);

o Set Max angle deviation in degrees to account for deviations due to surveying
aircraft evolution;

& Too large values of maximum deviation angle may result in errors in the splitting of
imagery taken by vertical and oblique cameras into strips.

Unsorted images are to be added to strips having names of unsorted X type, where
X is the number of a strip containing unsorted images.
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« Auto mode — allows to split images into strips using both images names and
imported exterior orientation parameters (if any).

3. Click OK.
7.8.2. Renaming strips

The system provides possibility to group rename of strips in the block scheme: add
prefix and suffix to names, remove a specified number of characters at the beginning/end
of the name of selected strips.

To rename strips perform the following:

1. Select strips to rename In the Block editor window. To select strips, press and
hold Ctrl key and click on the strips names to select them.

2. Click the i button. The Group rename window opens.

Original and New names of selected strips are displayed in the window.

|

o
. Group rename

Original names

MNew Mames
alb

Delete starting symbaols
[¥]
Add prefix

a

Yy
-

Delete ending symbols
i}
Add suffix

b

4k

[

OK

l | Cancel

Fig. 51. Group rename

3. Choose one or more actions to rename strips:
* Delete staring symbols;
* Delete ending symbols;
» Add prefix;
+ Add suffix.
New names of strips are displayed in the right column of the table.

4. Click OK to apply changes and return to the Block editor window.
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7.8.3. Deleting images selectively

The system allows to delete images selectively using specified selection criteria. Perform
the following actions to do this:

é If images were removed from project, the do not remove from the Windows file system.

1. Choose Block > Delete images selectively.... The Selective delete images window

I ~
@ Selective delete images [&J
Search criteria
Mo GPS time Mo projection center
Mo interior orientation Mo EQ angles
Mo measured triangulation peints
"Omega” absolute value == 15 == Pitch absolute value = 5
"Phi” absolute value == 15 | ° Roll absolute value == 5
“Kappa™ absolute value == 1] == Yaw absolute value =
Projection center Z < 0.000 | m Projection center Z = 0.000 m
Use adjustment results
image
Each Fes By adjusted convergent angle
Distance between centers < 0.000 | m Image number in overlap
By overlap percentage = i} | % Don't filter images with convergence angle range
from = °to |30
Bl dsoffect ~ [0.000 m
Find images matching criteria
Search results
View in block Iayout| |De|ebe checked| Close

Fig. 52. Setting of images selection criteria for deleting

2. Seton one or more checkboxes to search images by chosen parameters:

+ set on the appropriate checkboxes to search images with No GPS time, No in-
terior orientation or No measured triangulation points.

+ to search images where not specified projection centers and/or not specified ex-
terior orientation angles set on the No projection center or No EO angles

checkboxes;
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6.

 to search images with omega, phi, kappa or pitch/roll/lyaw angles absolute values
greater than specified value (in degrees), set on the “Omega” absolute value,
“Phi” absolute value, “Kappa” absolute value, Pitch absolute value, Roll
absolute value and Yaw absolute value checkboxes accordingly;

» to search images with projection center hight more or less specified value (in
meters), set on the Projection center Z < or Projection center Z > accordingly;

* when the Use adjustment results checkbox is set and exterior orientation angles
and heading angles are chosen, the adjusted exterior orientation values are used
for search, otherwise the initial ones;

+ to find each N-th image in strip, set the appropriate checkbox and set the step
of image downsampling;

» to search images with Distance between centers in strip less than specified
value, set on the appropriate checkbox;

» to choose images By overlap percentage, set the appropriate checkbox;

* The By adjusted convergent angle checkbox allows to set the following criteria
for image search:

o Image number in overlap;
o

o Don’t filter images with convergence angle range from ...° to ...

m [optional] set the block bounds offset in meters to prevent the images de-
letion near the block bounds.

Click the Find images matching criteria button. Images found are shown in the
Search results list and compose the list of images to delete.

[optional] To cancel deleting image set off the checkbox near to image name in the
Search results section.

[optional] Click the View in block layout button to analyze images selection using
block layout.

Click the Delete checked button to delete images selected in the list.

7.9. The Images list

The Images list window is provided to view the images list of the project. To open the
Image list window choose the Window > Image list... or click the & button of the Or-
thorectification toolbar.
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r. Images list @1
[¥] Name only Y WE: 3 eEEs BarhvEbBRRM
Image Dimensions Channels Tie pomls Check points Unused points
: _—___
2 14336 x 15360 (R, G, B)x8 2 0 0
3 673 14336 x 15104 (R, G, B)x8 36 2 0 0
4 668 14336 x 15104 (R, G, B)x8 37 2 0 0
5 675 14848 x 15360 (R, G, B)x8 38 1 0 0
6 676 14592 x 15104 (R, G, B)x8 40 2 0 0
7 671 14336 x 15360 (R, G, B)x8 41 2 0 0
§ 667 14336 x 15104 (R, G, B)x8 42 1 0 0
9 669 14336 x 14848 (R, G, B)x8 44 3 0 0
10 677 14336 % 15104 (R, G, B)x& 48 1 0 0
11 674 14336 x 15104 (R, G, B)x8 43 2 0 0
12 679 14592 x 15104 (R, G, B)x8 53 2 0 0
13 678 14592 x 15360 (R, G, B)x8 54 2 0 0
14 666 14592 x 15104 (R, G, B)x8 55 0 0 0
15 670 14592 x 15104 (R, G, B)x8 58 2 0 0
16 665 14592 x 15104 (R, G, B)x8 58 1 0 0
Images Total/selected: 16/1

Fig. 53. The Images list window

The main part of the window contains a table of project images with the following
columns:

* Image — attribute for full path to image file;

@ Set the Name only checkbox on to display image file name only;

* Dimensions —image size in pixels;

* Channels — channels number and number of bytes per pixel;

» Tie points — the number of tie points on the image;

* GCPs — the number of GCPs on the image;

* Check points — the number of check points on the image;

* Unused points —the number of unused points on the image;

» The extra columns designated for satellite scanner survey projects.

To add extra columns designated for satellite scanner survey projects to the page, click
the FH button in the Images list window toolbar and set the appropriate checkboxes in
the Columns list window that opens.
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r. Columns list Iﬁw

W3 E

[7] senser

[7] Short earliest Date/Time
[ Shert latest Date/Time
[] Long earliest datef/time
[[] Long latest date/time
[C] Viewing angle

[ Cloud cover

] ImageID

[C] Image type

[C] Preproc level

[] Along track GSD

[] Across track GSD

[] Remarks

Ok ] I Cancel

Fig. 54. The Columns list window

Number of Images total/selection displays in the status bar of the window.

Toolbar and standard selection and searching tools are placed in upper part of window:

Table 9. The toolbox of 'Images list’ window

Buttons Function
@ to search for an image by name (part of name) in the list
EL= | to select all images in the table
g to unselect all images in the table

EE to invert selection of images in the table

0 to highlight images, selected in the table, on active layer

S to highlight image, selected in 2D-window, in the table

to refresh table of images and recalculate quantity of cutlines, which fall into images

i to restore the default order of images after changing

= to move selected image at the head of the list;

™ to move selected image up the list;

' to move selected image down the list;

¥ to move selected image at the end of the list;

i to invert selected images or group of images

Ho to reverse images in the table

to save the table content, for the selected images (including the additional columns se-
lected to be displayed) in a text file

i to open the Columns list window (see above)
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7.10. Brightness adjustment

The system allows for adjusting brightness and contrast image characteristics (relative
to each other) within the whole image block.

Noticeable inhomogeneity of the abovementioned image characteristics within one
block arises, as a rule, in case of abrupt changes in the luminosity parameters during
the imaging (for example, as a result of the influence of cloudiness). Brightness adjust-
ment often minimizes the influence of such factors.

Image brightness adjustment (in case of such data use) can facilitate manual project
processing (e.g. during the stereovectorization), also it is recommended before such
operations as orthorectification, True Ortho, Dense DEM generation using SGM method,
or creation of textured 3D TIN surfaces.

Brightness adjustment settings for images within a block are selected automatically,
the results of that operation are saved to a RMC file and can be reset or overwritten by
a user if they are found to be unsatisfactory.

Q PHOTOMOD provides for similar (but not identical) operation to create a united continuous
mosaic image (see “Brightness adjustment” chapter of the “Orthophotomaps creation” User
Manual).

A Before brightness adjustment, tie points are to be measured and the project adjusted (see the
“Aerial triangulation” and “Block adjustment” User Manuals). In the process of brightness adjust-
ment, the results of analysis of brightness and contrast characteristics of the image regions

located in the vicinity of the tie points are processed.

The quality of image brightness adjustment directly depends on tie point number, density, and
uniformity of spacing over block images (as well as on the quality of the measurements them-
selves, in particular, available measurements of a given tie point on all images where it is actually
present).

% An identical set of bands for all images of the project is desirable. Otherwise, during brightness

adjustment, only those bands that are present in each of the processed images will be taken
into account.

To adjust brightness for the whole image block, perform the following:
1. Make sure that tie point measurement and project adjustment have been performed;

2. Choose Block > Brightness adjustment. The Brightness adjustment window
opens:
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P
’. Brightness adjustment

[—25]

| Global brightness adjustment

Determine vignetting parameters

| Local adjustment

Select image channels

0]

l |Distributed processing...| | Cancel

Fig. 55. The Brightness adjustment window

3. Set the appropriate checkboxes to perform global brightness adjustment and

local brightness adjustment.

& Global brightness adjustment means transformation equally applied to all pixels of each

source image.

Local brightness adjustment is a non-linear local transformation that follow the global
brightness adjustment, primarily affecting areas in the vicinity of tie points. The effect of
those transformations gradually weakened with distance from a tie point.

In case of unsatisfactory results of brightness adjustment (for example, local regions of
images with non-uniform brightness), it is recommended to repeat brightness adjustment
by clearing the local brightness adjustment checkbox (the results of the previous operation

will be automatically reset and deleted beforehand).

4. Output raster channels — opens the window Output image parameters, used
for specifying the following parameters:

@ By default quantity and structure of channels are defined by first added image.

» Channels list — contains list of source (left) and selected for using in orthorecti-

fication channels (right);

% Quantity and structure of channels are forming with buttons of the Channels list section.

» Data format — allows to choose format of output images: 8 bit or 16 bit;

* Monochrome output — allows to create output files with one grayscale channel.

§ In case of monochrome output it is impossible to choose structure of channels.
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- 5
€ Output image parameters @

Channels list

Red
Green

Blue
Green

Red Blue

€3] ][])[E

Data format: |8bit

Monochrome output

| OK | | Cancel |

Fig. 56. Output channels parameters

5. To start brightness adjustment, click Ok.

When adjusting brightness, it is possible to use the distributed processing mode.
For this, perform the following:

1. Configure and start the server/client of distributed processing mode (see the
“Distributed processing” chapter in the “General information” User Manual).

2. Click the Distributed processing button.

6. After successful operation completion, an appropriate info message appears. If
brightness adjustment has not been performed for some block images, an additional
info message is issued with a list of unprocessed images.

r € PHOTOMOD 7.2.3543 o | -=] &2
T 0 -Li;; 15/12/2021 19:32:03: Brightness adjustment was completed successfully,
[]o
219
0K

Fig. 57. An info message

é Brightness adjustment for a separate image may not be performed if there is an insufficient
number of tie points in this image (or if they are completely absent).
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7. To check the results of brightness adjustment, create an orthoimage (see “FastOrtho
displaying” in the “Orthorectification” User Manual).

[ns Toro 4toObl y4nThIBaTE Pe3YyrbTaThl BbIpaBHUBAHUSA SPKOCTU NPU MOCTPOEHUM
opTocoTonnaHa B okHe lMapameTpbl BbIXOAHOIO pacTpa yCTaHOBUTE (OriaXKokK
Ucnonb3oBatb paguomeTpuio 3 RMC-cannos. [Ina toro 4tobbl NoCcTponTb
optodoTonnaH 6e3 yyeta pe3ynsraTtoB BblpaBHMBAHWS SPKOCTU — CHAMUTE AaHHbIN
donakok

To take brightness adjustment results into account when creating an orthoimage,
set the Use radiometric from RMC-files checkbox in the Output image paramet-
ers window. To create an orthoimage without taking into account brightness adjust-
ment results, clear this checkbox.

@ Note, that visual assessment of brightness adjustment results directly depends on the degree

of inhomogeneity of the brightness and contrast characteristics of source images. In the

case of using homogeneous source data, the results of brightness adjustment can be almost
imperceptible during visual analysis of the constructed orthoimages.

8. [optional] To repeat a brightness adjustment operation (e.g. when after analyzing
the results, it was decided to be limited to the global brightness adjustment, excluding
the local one), choose Block > Brightness adjustment and repeat the steps de-
scribed in items 3, 4 and 5. If any data on the operations performed before are
available, the following dialog box opens:

€ Question |2 (]

-

Previcus brightness adjustment has been detected. Owverwrite?

9

Yes | | Mo

Fig. 58. [lnanoroBoe OKHO
Click Yes to rebuild brightness adjustment (deleting the previous results);

9. [optional] To delete the results of brightness adjustment, choose Block > Delete
brightness adjustment. If any data on the operations performed before are avail-
able, the following dialog box opens:
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o Y

OEunpuc | = ” (=] ”-ﬁ-l

&

¥aanuTe pesyneTaTel ERIPAEHMBAHMA APKOCTH?

.;9;.

JuF | | Her

Fig. 59. A dialog box

Click Yes to delete the results of brightness adjustment.
8. Project management window

8.1. Project menu

Table 10. Brief description of 'Project menu’

Menu items Function
New... to create a new project
=Open/Manage (Ctrl+Alt+0); to open the Project management window
Copy to create a copy of project selected in the list
Backup project... to create project backup
Project export... exports project data into a *.xml file, which is used

in Blocks Exchange XML protocol between PHOTO-
MOD and external software such as Agisoft
Metashape or Bentley ContextCapture (only for
central projection projects)

Project import... imports project data from a *. xml file, which is used
in Blocks Exchange XML protocol between PHOTO-
MOD and external software such as Agisoft
Metashape or Bentley ContextCapture (only for
central projection projects)

+9 Reload to reloads a project to update it after changes ap-
peared during mutual work

Synchronize to re-calculate a project data after editing of some
parameters, e.g. re-calculates interior orientation
after changing camera parameters

Close to close current project and to start “without project”
mode (see Section 6.2)

Properties to open the window used to view and edit some
parameters of opened project (see Section 8.3)
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Menu items

Function

Recent

to open a list of projects opened recently in the
system

Delete temporary data...

is used for selective project temporary data deletion
(see Section 8.12)

iz Join projects...

to merge data from several projects of active profile
(see Section 8.9)

¥| Project state

to display processing status of the following project
stages (see Section 8.4)

Load work environment

to load during a project opening a project work en-
vironment (a set of all layers loaded to the system)
saved previously to *.x-work file

Save work environment

to save a project work environment to *. x-work file,
i.e. to memorize a set of all layers loaded before
save operation

Exit

to close the main window of the system

8.2. Project management window

The Project management window shows the list of all projects of active profile and
contains basic functions for project management.

Perform one of the following actions to open the Project management window:

» choose the Project » Open/Manage...;
« click the = button on the main toolbar;

» use the Ctrl+Alt+O hotkeys.
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re

> [Techsupport/MegaTiff_Rome

4 [Techsupport/MNew_Zealand._...
Mew_Zealand @
Mew_Zealand (AAG) Copy
Mew_Zealand [ACS) —_—
Mew_Zealand mini %
Mew_Zealand konus
Mew_Zealand_Dima |_| Backup
Mew Zealand_Test_Sheets oo

> [Techsupport/Opten @

> /Techsupport/RGBL_Group t

» fTechsupport/ResursDK_Group

. Project management Iﬁ
GeE: b @ @ % B
Projects
» fTechsupport/France_Group - e
> [Techsupport/GecEye_Group '-@
> [Techsupport/IKONOS . .
Project properties
> [Techsupport/InfoMap_Group e —
> [Techsupport/Kanopus-B_Gro..
» fTechsupport/Lite
» fTechsupport/Master-class_P... Create
h -
h

=

» fTechsupport/Resurs_P_China +
(Techsupport/Resurs_P_Quite - @
[Techsupport/Mew_Zealand_Group/Mew_Zealand Connect
Show this window on startup
[7] Open last loaded project on startup m

[ Open l [ W o project l | Delete |

{Techsupport/New_7ealand_Group/Mew_7ealand

Fig. 60. Project management window
The Project management window contains the following elements:
« list of all projects of active profile;
+ toolbar with the following buttons used for project list management:

o %] — allows to refresh project list after some changes made to resources structure
of active profile using the PHOTOMOD Explorer (see Section 8.8) or after connect-
ing a virtual folder (see Section 8.7);

o [E: — allows to display all projects as hierarchic tree list — shows project folders
(virtual folders and their subfolders);

o EE - allows to display all projects as linear list;

o EZ — allows to display all projects opened recently in the system;
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o g — allows to open the Control Panel window used to manage profiles (see the
“General information” User Manual);

c After performing of some changes in profiles list resources structure in the Control Panel
window you need to restart all opened modules of the system.

o [&] - allows to open the PHOTOMOD Explorer window to change the structure of
active profile resources (see the General information about system User Manual);

§ After changing the resources structure of active profile in the PHOTOMOD Explorerwindow
you should refresh projects list using the |%] button.

o «ly — allows to open the Join projects window used to merge data of several pro-
jects (see Section 8.9).

o LI — allows to open the Rename project window used to rename a project selected
in the list.

ﬁ Itis possible to change project name if it is not opened on other computers in the network.

« comments section shows project description, input by user during the project creation
in the New project window or during project properties editing in the Project
properties window;

+ the following buttons are used for projects management:

o Project properties — allows to open the window used to view and edit parameters
of project selected in the list (see Section 8.3);

o Create — allows to create new project and to setup its parameters and features;
o Copy — allows to create a copy of project selected in the list;

o Delete — allows to delete chosen project; delete project folder with all contents from
active profile resources;

o Backup — allows to create project backup;
o Restore — allows to restore a project from backup;

o Connect — allows to connect new folder to place projects there, i.e. to create new
virtual folder in the profile resources (see Section 8.7).

+ the search field that allows to search a project in the list by its name or name part;
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@ F3 key allows to focus marker on the search field. Press F3 again to focus marker on the
next found project in the list.

additional parameters:

o Show this window on startup (enabled by default) — allows to open the Project
properties window automatically on the system startup, otherwise, the system will
be started Without project.

o Open last loaded project on startup — allows to open last loaded project on
startup.

the following buttons used to manage the window:

o Open — allows to close the Project properties window and to load a project selected
in the list;

o W/o project — allows to close the Project properties window to start work in the
system without project (see Section 6.2);

o Cancel — used to close the Project properties window.

status bar shows path to selected project (in active profile resources).

In order to open project of active profile perform the following actions:

1.

Open the Project management window.

2. Choose a project in projects list.

3. Click the Open button. Project data is load to the system.

8.3. Project properties

To view/edit project parameters specified during project creation use the Project
properties window.

To open the Project properties window perform one of the following:

choose Project » Properties to display properties of the project opened in the system;

open the Project management window. Select a project in the list of all projects of
active profile and click the Project properties button.

make a double click into Coordinate system name in the status panel.
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( . Project properties Iﬁw

Project

Mew_Zealand
Path
[TechsupportMew_Zealand_Group/

Type: Central projection

Description

Mumber of images: 16 Statistics

G045  Mew Zealand Map Grid (Mew Zealand. EPSG Supersedes 27291 (G049 / Morth Island Grid) ane @

Orientation: right, geo-referencing: global coordinate system

[¥] relief elevation min 20,000 m max 80,000 m
Contents
Type Q-ty Size

Basic project data - -
Irages metadata - -
Images - -
Image cache - -
DEMs - -
Mosaic data - -
Other processing data - -
Backup copies - -

Temporary data - -

Other project data - -

OK H Cancel ]

Fig. 61. Project properties
The window contains the following parameters:

* Project — shows opened/selected project name;

99



PHOTOMOD 8.1 Project creation (Windows x64)

Path — path to a project in active resources profile;

* Type — type of opened project: central projection, satellite scanner survey,
ADS 40/80/100 or VisionMap A3 SLF;

* Description - description input during project creation;

* Number of images — number of images loaded to a project;

é The Statistics button allows to display statistic data about images in project.

r '
. Project images statistics I,ﬁj

Images in the project: 16
Of which:

- unchecked: 0

-1bps x 3 (R,G,E): 16

Close

Fig. 62. Project images statistic

+ Coordinate system — coordinate system and its parameters (see Section 4.1);

* Relief elevation — shows minimal and maximal values of terrain height, displayed
on the project images, if these values were specified at project creation;

§ Relief elevation data provides correct block scheme creation and is considered during import
of external orientation parameters.
+ Contents — content of project data and its size.

§ To display the data contained in the Contents table, click the Update button. Calculation of
necessary data may take considerable time. Click the Cancel button to terminate this opera-
tion.

Contains of Description, Coordinate system and Relief elevation fields could be
changed on the Project properties window.
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8.4. Viewing project report

The Project state window is used to view state report of opened project on steps of
block forming, interior, relative and exterior orientation.

Choose Project > Project state or click the [¥J button on the main toolbar. The Project
state window opens.

r’ Project state =)
Images: 10, stips: 2 | | B= || 4 || §1 |
Vinterior orientation || @@ || @ || @& || & || B |
VRelative orientation || BB | [ &1 || 2 || < || B |
\vExterior orientation | | & |
| Refresh || Close |
. .

Fig. 63. Project state summary window

The Project state window contains a list of project processing steps and toolbars to
perform these steps.

Project state on interior, relative and exterior orientation steps is marked by the following
icons:

« W — completely accomplished step;
« ¥ — partly accomplished step;
« 2 — not accomplished step.

The window contains information about number of images/strips in the block and the
following buttons used for block forming:

« ™ —to add new strip;

* L — to add the image from files located out from active profile resources to selected
strip (see Section 7.4.2);

« 1] - to add the image from active profile resources to selected strip (see Sec-
tion 7.4.3).

You can use the following buttons to perform interior orientation step (see the “Aerial
triangulation” User Manual):
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* [I# — to define camera parameters;

« I - to perform manual measuring of fiducial marks;

« [ — to perform interior orientation in semi-automatic mode;
« B — to perform interior orientation in automatic mode;

« [ — to open interior orientation report.

The following buttons are used to perform relative orientation step (see the “Aerial trian-
gulation” User Manual):

« B2 _ to build block layout;

« #{_ to view, input and edit ground control points coordinates;
« £4 — to measure tie points in automatic mode;

« ©% —to view, input and edit tie points;

« [ - to view relative orientation report.

The button is used to block adjustment (see the “Block adjustment” User Manual).

8.5. Copying project

In order to copy selected project to another folder of active profile resources perform
the following actions:

1. Open the Project management window (see Section 8).
2. Choose a project in the list to delete.

3. Click the Copy button. The Backup project window opens. In the Source project
field you can see a path to chosen project in active profile resources.

@ In order to copy a current (opened) project — choose Project » Copy.
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I . Copy project @1

Source project

[TechSupportTestsfAalen_training

Mame

Azlen_training copy

Contents
W B
Type Q-ty Size
Basic project data 31 531ME
[C] Images 10 396 GB
Image cache 4 128.25MB
DEMSs 0 0B
Muosaic data 5 293.00 KB
Other processing data 58 546 GB
Backup copies 269 29.22 MB
Temporary data 0 0B
Other projectdata 2 53.21 MB

Selected: 369 resources (5.67 GB)

Project path
/TechSupportTests -
/TechSupportTests/1

/TechSupportTests/1234
/TechSupportTests/1234/backup
/TechSupportTests/1234/delme
/TechSupportTests/1234/delme/Projects
/TechSupportTests/1234/delme/Sync
/TechSupportTests/1234/temp
/TechSupportTests/1234/temp/Projects
/TechSupportTests/1234/temp/Sync

Teckht ot Tmrte 1324 F+. A

Full project path
[TechSupportTestsfAalen_training copy

7] Do not chedk images in the project copy

OK ] [ Cancel

Fig. 64. Copying of project

4. Input a name for a project copy into the Name input field.

% By default the Project name copy is used as a name of project copy.

@ In case of making copy from copy of project, the Project_name_copy 2 is used as a name.

5. Define a set of data to be copied in the Contents table. To do that, set on the
checkbox of data for making copy.

% To copy source images into /Images folder of new project the Images checkbox is used.

The following buttons allows to manage the selections:
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- 3@ — allows to set all checkboxes;
» Hi — allows to clear all checkboxes;
» =E — allows to invert selection.

6. In the Placement section choose a folder to place a project copy to active profile
resources. The Full project path field displays a path to a new project copy in
active profile resources.

7. [optional] Set the Do not check images in the projects copy checkbox to exclude
check of presence of all project images (according to their relative paths) and their
parameters, that could take a long time.

@ This process could take much time in case of checking amount of source images. Thus in
most cases it is not recommended to set on this checkbox.

8. Click OK to create a copy of project.

8.6. Deleting project

In order to delete selected project perform the following actions:
1. Open the Project management window (see Section 8).

2. Choose a project in the list to delete.

3. Click the Delete button;

4. Click the Yes to confirm the project deleting. At that the project folder will be com-
pletely removed (with all files and service folders) from active profile resources. To
delete project files located out of project folder (e.g. images files) use PHOTOMOD
Explorer (see Section 8.8).

8.7. Connecting new folder

The Project management window (see Section 8) allows to connect new virtual folder
to active local profile to place projects during their creation or copying.

% In order to connect a virtual folder to network profile use theControl Panel module (see the
“General information” User Manual);

In order to connect new virtual folder perform one of the following:

+ click the Connect button. The Browse for folder window opens. Choose physical
folder to connect it to a profile. Click OK. Input virtual folder name to the Connect
virtual folder window and click OK.
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« click the [&] button of the Manage projects window’s toolbar. The PHOTOMOD Ex-
plorer window (see Section 8.8) opens, that displays all active profile resources and
contains tools to manage resources structure. To connect a new virtual folder is used
the <+ button.

8.8. The “PHOTOMOD Explorer”

The Project management window (see Section 8) allows to open the PHOTOMOD
Explorer to view resources and edit structure of active local profile: create folders. re-
name, copy and delete resources.

é In order to edit resources structure of network profile use the Control Panel module (see the
“General information” User Manual);

. Do not delete, rename or remove configuration files in the PHOTOMODS. VAR folder in order
= to avoid lost of project data.

é Please, be careful during change resources structure of profile to avoid data loss.

To open the PHOTOMOD Explorer window click the [&] button in the Project manage-
ment window. See detailed description in the “General information” User Manual.

& PHOTOMOD Explorer [
B E ¥ cf+Bip O EE
4 EI it Na)me Size Time

' Antwerp _ || backup 24.11.2021 16:... bac

+ Kronstadt E

. Nesterovka DEMs 26.12.2014 15:... DE

. Saratov Aero TkonosCFO-color 30.12.2014 12-... Tko

+ Swazy_group IkonosCFO-color-Torets 15.01.2015 14-... Iko|

4 Techsuppoert TkonosCFO-color-Zadub... 15.01.2015 14:... Iko
' ﬁﬁm” XMAD 07.12.2021 13:... XM
. 3DAS projects.tag 0B 30122014 12:14... pro
A3 frames XMAOx-gmos 7450 KB 24112021 16:14... XM
- Aalen_Group XMAO-v2 Zad.x-gmos 75.00 KB 02122021 10:17... XM
+ ACAD XMAD-v2 Zad_cutlines.x-... 34,00 KB 02122021 10:17... ¥M
* ADS_Bautzen XMAO-v2.x-gmos 74.50 KB 0212.2021 9:32:37 XM
+ ADS_pasburs cxemy Boka XMAO-v2_cutlinesx-data 34,00 KB 02.12.2021 93237 XM
+ aero_solver_disp_err
- AeroGeodesySPE 4 '" C
- AfbdotIntermData « | Filtar

| frechsupport/Conveyor | 0 resources [ 0 B (selected: 0 resources /0 B)

Fig. 65. The PHOTOMOD Explorer window

8.9. Joining projects

In some cases you need to share work with a project among several operators that re-
quires creating separate projects for each strip of a block in order to their independent
orientation/processing. For further joining of obtained project data into integrated project
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you should use joining projects operation. The system supports joining of several pro-
jects.

For successful joining, the projects should meet the following requirements:

1.

Contain ground control points and exterior orientation parameters in the same co-
ordinate system.

@ In case of coordinate systems discrepancy, you should re-calculate them using the tool in
the GCP list and Exterior orientation parameters windows (see the “Aerial triangulation”
User Manual).

Joined projects should be placed in active profile resources.

@ Use the Control Panel module (see the “General information” User Manual); In the Control
Panel it is also possible to prepare in advance new virtual folder, that will be used as a
target folder for new joined project.

The main idea of projects joining is as follows:

1.

Define a base project, and then to add data from additional projects to the base
one. The base project is privileged, i.e. its data is copied to target project first of all,
and then data from other projects, missing in the base project, is added to it.

Properties of joined target project are taken from selected base project.
Cameras used in additional projects are added to base project cameras.

Images are copied to joined project, if they are located in the project folders, other-
wise only relative paths to images are copied. Those images could be connected
later to joined project using replace and auto-replace operations in ImageWizard
(see Section 9.2.1). Images from additional projects, that are absent in base project,
are always added to new strips of target project. In case of some inconsistency in
strips order you may use block editing features to adjust a block scheme (see
Section 7).

Images, GCP/check points are joined by names matching.

Tie points are not joined, just added to triangulation points of a target project, i.e.
are recognized as new points with new names.

Only data of preliminary exterior orientation is copied to a target project, so after
projects joining you should perform block adjustment (see the “Block adjustment”
User Manual).
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9.

Projects processing data (vector resources, DEMs, TIN, mosaics data) are copied
to a target project. In case of names coincidence, the resources will obtain new

unique names automatically.

Other data located in user project folders is also added to target project.

To join several projects of active profile perform the following actions:

1.

Click the iz button of the Project management window (see Section 8). The Step

1 of 4: Base project window opens.

’ Joining projects

|

Base project
Step 1of 4

> [TechSuppeortUsers/nposepka

> [TechSuppeortUsers/Tynryc_AQC 99
> [Techsupport

pport/3DAS
> [Techsupport/ACAD
> (Techsupport/ADS_Bautzen

4 [Techsupport/Aalen_Group
aalen_delme
Aalen_DMC
Aalen_DMC copy for DM
Aalen_DMC konua CeunH
Aalen_DMC_copy_for_vectors
Aalen_DMC_Dima_cutlines_test
Aalen_DMC_GeoCloud
Aalen_DMC_Greg

pport/ADS_pazBute cremy Bnoka

Selected project
[Techsupport/Aalen_GroupfAalen_DMC

Items to copy
W EE:
Type Q-ty Size
Basic project data 66  T7235KB
[7] Irnages 25 416 GRE
Image cache 8 159.38 MB
DEMs 896 35.08 GB
Mosaic data 2 §7.00 KB
Other processing data 26 236.01 MB
Backup copies 184 95.58 MB
Temporary data 0 0B
Other project data 2 17.25 MB

[ Next = H Cancel l

Fig. 66. Selection of base project used to be joined with other projects
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2. Select a base project and in the Items to copy table define a set of data, that will
be copied from the base to target project. Click the Next button. The Step 2 of 4:
Additional projects window opens.

r. Joining projects &Jw

Additional projects
Step 2 of 4

> | [Techsupport/ADS_pazBute cxemy Bnoka -
4 [Techsupport/Aalen_Group
aalen_delme
Aalen_DMC
Aalen_DMC copy for DSM
Aalen_DMC konwa CeynH
Aalen_DMC_copy_for_vectors |_|
Aalen_ DMC_Dima_cutlines_test
Aalen_ DMC_GeoCloud
Aalen_DMC_Greg
Aalen DMC import XY GCP 7
Selected projects

{Techsupport/Aalen_Group/Aalen_DMC copy for DSM
E] fTechsupport/Aalen_Group/Aalen_DMC_copy_for_vectors

Items to copy
W ¥ E
Type Q-ty Size
Basic project data 107 7247 MB
DEMSs 315 11838 GB
Moszaic data 5 26550 KB
Other processing data 43 23723 MB
Backup copies 432 80688 MB
Temporary data ] 0B
Other project data 14 12753 MEBE

[ < Back ][ Mext = ” Cancel

Fig. 67. Selection of additional projects

3. Define a list of additional projects and set of their data to be added to base project
data. Use the + button to add and the — button to remove items from list of addi-
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tional projects. Click the Next button. The Step 3 of 4: Name and placement for
the target project window opens.

r. Joining projects &Jw

Name and placement for the target project
Step 3of 4

Mame

Aalen_merged

Description

Joining projects:

[Techsupportfaalen_Groupfaalen_DMC,
[Techsupportfaalen_Groupfaalen_DMC copy for DSM,
[Techsupportfaalen_GroupfAalen_DMC_copy_for_vectors

Placement
[Bntwerp -
SAntwerp/AutolJAS_IntermData
SAntwerp/AutoUAS_IntermData/12

SAntwerp/AutolJAS IntermData/12/Projects

SAntwerp/AutolJAS IntermData/12/Sync

SAntwerp/AutolUAS IntermData/DIIL

SAntwerp/AutoUAS IntermData/DII/Projects

SAntwerp/AutolUAS IntermData/DIIL Syne

SAntwerp/AutolUAS IntermData/Test_EVO 1

SAntwerp/AutolUAS IntermData/Test_EVO_1/Projects -

Full project path

Project placement not set

[ < Back ][ Mext = ” Cancel

Fig. 68. Selection of name and placement of joined project

4. Specify name, description and placement of target project in active profile resources.
Click the Next button. The Step 4 of 4: Joining parameters window opens.
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r. Joining projects &Jw

Options
Step 4of 4

Images

Mo commaon images
@ Regard images with identical names as common
Triangulation points

| Merge tie points

| Merge ground control and check paints

Mo common peints
@ Regard points with identical names as common
Exterior orientation

| Merge exterior orientation data

Skip chedking images

| < Back |[ Join ]| Cancel

Fig. 69. Parameters of projects joining

5. In the Images section choose one of the following:

* No common images — if projects do not contain identical names of images. In
case of names coincidence and enabled option, images will be added to new
strips under new names, composed as follows: image name [N], where N is a
number of image copy;

* Regard images with identical names as common — allows to join images if
their names are the same.

6. Seton the Merge tie points checkbox in the Triangulation points section to add
tie points of additional projects to tie points of base project and they will get new
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names automatically; if the option is disabled ’ tie points are taken only from base
project.

7. To merge ground control or add ground control\check points set on the Merge
ground control and check points checkbox and choose:

* No common images — points are not joined, but added (in case of identical
names they will be added with the same names).

* Regard images with identical names as common — points are joined by names.

8. Seton the Merge exterior orientation data checkbox in the Exterior orientation
section to add exterior orientation parameters of additional projects to exterior ori-
entation parameters of base project.

9. [optional] To avoid check forimages existence according to their relative paths and
parameters, set on the Skip checking of images checkbox.

@ It is recommend to enable this option, to save time during joining operation.

10. Click the Execute button to start joining projects.

8.10. Creating project backup

The system provides creation of project backup in the form of compressed or uncom-
pressed archive located out of profile resources (on any local or network disk), that is
helpful for project storing or further sending/passing.

§ Copy of project creates only in active profile resources during making copy of project.

In order to create backup copy of a project as compressed/uncompressed archive
perform the following actions:

1. Select a project in the projects list of the Project management window (see Sec-
tion 8).

2. Click the Backup button.

§ In order to backup a current (opened) project — choose Project » Backup project.

3. Specify a file name for project backup and select a folder for backup placement
inWindows file system.
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4. Specify one of the following backup types in the File type list: TAR uncompressed
archive (*.tar) or TAR-GZip compressed archive (*.tar.gz).

@ It is recommended to create uncompressed TAR-archives for storing of projects copies.

Creation of compressed archives (file *.tar.gz) is used to send small projects or part or
project data by e-mail (see also Section 8.11).

5. Click the Save button. The Backup project window opens.

r. Backup project &J‘

Destination file

C:/Users guk/Downloads fAalen_training. tar
Uncompressed TAR archive will be created
Contents

B 3 B
Type Q-ty Size
Basic project data 31 531MB
Images metadata 0 0B
Images 10 396 GB
V| Image cache 4 128.25 MB
DEMSs 0 0B
V| Mosaic data 5 293,00 KB
/| Other processing data 58  5.46 GB
V| Backup copies 269 29.22 MB
Tempaorary data 0 0e
J| Other project data 2 53.21 MB

Selected: 369 resources (5.67 GB)

Compression

Fig. 70. Creating of TAR uncompressed archive
6. Define in the table content of data to project backup. To do that, set on the checkbox
of data for making copy.
The following buttons allows to manage the selections:
+ i@ — allows to set all checkboxes;
« H= — allows to clear all checkboxes;
« =k — allows to invert selection.

During project backup creation only selected resources located in project folder are
saved/archived. If images are placed out of project folder, you can backup only
raster cache (reduced copies of images).
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7. [optional] Define a compression level of backup copy using an appropriate slider
in the Compression section (the panel is active only if compressed backup is se-
lected (file *.tar.zqg)).

8. Click OK to backup the project.

8.11. Restoring project backup

To restore a project from a backup copy using integrated tools of the system, as well
as third-party tools (any standard archiving utility, for instance).

When restoring project in system, copy of project places in chosen path in active profile
resources. In case of using external resources — in folder in Windows file system. This
folder should be join to resources as a virtual folder.

In order to restore a project from a backup copy using system tools perform the following
actions:

1. Click the Restore button in the Project management window (see Section 8). In
the window opened you can choose a file with project backup *.tar.gz (compressed
backup) or *.tar (uncompressed backup) to be restored.

é Maximum of data restore from archive in case of restore broken or incomplete archives.
Warning is shown in case of error in restoring.

A backup copy of a project created in PHOTOMOD version 8.0 and higher may not be
correctly unpacked in earlier versions of the program (PHOTOMOD 7.51D and lower) if
Cyrillic characters were used anywhere in the project materials (for example, layer names).

2. Choose a backup and click the Open button. The Restore project window opens
allowing to specify a project’s name and path in active profile resources.

&3

. Restore project

Source file

C:/Usersfquk/Downloads/Mew_Zealand. tar

MName

Mew_Zealand

Placement

fAntwerp -
SAntwerp/AutoUAS_IntermData
SAntwerp/AutoUAS_IntermData/12
fAntwerp/AutoUAS_IntermData/12/Projects
SAntwerp/AutolJAS IntermData/12,/Sync -

=B

Full project path

Specify project placement

| oK || Cancel |

Fig. 71. Restore of project backup
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3. Click OK to restore project from backup.

8.12. Deleting project temporary data

The system provides for selective project temporary data deletion from the active profile
resources. For this, perform the following:

1. Choose Project > Delete temporary data. The Delete temporary data window
opens:

( . Delete temporary data [&Jw

Project

[TechSupportTestsfAalen_training

Groups
@ B

Type Folders Resources Size
Backup 1/1 170 /170 1813 MB /1813 MB
Ternp 1/1 0/0 OB/0B
Temp UAS 0s0 0s0 0B/0B
Temp PushBroom 0/0 0/0 OB/OB
Other Backup 374 74 /99 6.73 MB /11,09 ME
Other Temp 0/s0 0/s0 0B/0OB

Selected: 244 resources (24,856 MB)

Contents
@ B:

Folder Resources Size
/TechSupportTests/Aalen_training/ProjOptions/backup 67 2.90 ME
{TechSupportTests/Aalen trammgeCamerESebackup 475 KB
m
/TechSupportTests/Aalen_training/Data/backup 383 MB

[ Delete ] l Cancel

Fig. 72. The Delete temporary data window
The Delete temporary data window contains the following sections:

The Project field displays a name of the current project for which temporary data
will be deleted;
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* The Groups table of temporary data containing the following columns:
o Temporary data Type:
m Backup — backup copies of project data (stored in the project root folder);
m Temp — temporary project data (stored in the project root folder);
m Temp UAS — temporary data on image relative orientation (for aerial survey);

m Temp Pushbroom— temporary data on image relative orientation (for satellite
scanner imaging);

m Other Backup — all folders inside the project named Backup (other data of
project processing);

m Other Temp — all folders inside the project named Temp (other data of project
processing).

o Folders —the number of selected / existing folders in the active profile resources
containing temporary data of the specified type;

o Resources — the number of selected / existing resources containing temporary
data of the specified type;

o Size column contains sizes of selected / existing resources containing temporary
data of the specified type.

To select a group of temporary data for deletion, set the appropriate checkboxes:
o the i button allows to select all the groups of temporary data;
o the E# button allows to cancel selection of all the groups of temporary data.

The total number and size of the resources with temporary data that are chosen
for deletion is displayed in the Selected: field under the Groups table.

» The table that displays the Contents of temporary data of the selected type
contains the following columns:

o Folder — folders with temporary data of the selected type in the active profile
resources;

o Resources — the number of resources containing temporary data in this folder;

o Size of temporary data in this folder.
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To choose the Type of temporary data the Contents of which it is required to
display, select the appropriate line in the Groups table.

To delete only a portion of temporary data of the selected type, clear or set the
appropriate checkboxes in the Contents table:

o the i@ button allows to select all the groups of temporary data;
o the B2 button allows to cancel selection of all the groups of temporary data.
2. Clear or set the appropriate checkboxes in the Groups and Contents tables;

3. Click Delete to start deletion of temporary project data.
8.13. Work environment

Itis possible to save/load project work environments to work with project in new session
with project data opened in previous session.

Project work environment is a set of all opened layers in the project (vector data, DEM
and so on). The work environment is stored in the file *.x-work of the active profile re-
sources.

To save the work environment do the following:

1. Choose the Project > Save work environment. The Destination file window opens.
2. Define name and path to save the work environment.

3. Click OK to save work environment.

é By default it is offered the folder Data in the project folder in active profile resources.

To load a work environment do the following:

1. Open a project.

2. Choose the Project > Load work environment. The Save window opens.
3. Select a file *.x-work with the work environment and click OK.

4. Click OK to load work environment.
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8.14. Export and Import of Projects (Blocks Exchange XML)

The system provides for exporting and importing project data using the Blocks Exchange
XML protocol. The data exchange between PHOTOMOD and external software such
as Agisoft Metashape or Bentley ContextCapture could be performed that way.

An *.xml file is used for data exchange.

ﬁ This functionality is available only for the central projection project types.

The exchange file contains the following data:

» The project coordinate system info (including EPSG-code or full description);

& Standard EGM96 and EGM2008 geoids are supported.

* Information about sub-blocks;

 Information about cameras, including calibration parameters — focal length calibration
parameter (f); coordinates of symmetry point (zero distortion — x0, y0); coefficients
of radial distortion (k1, k2, k3); coefficients of tangential distortion (P1, P2);

% Metashape calibration data will be recalculated for use in PHOTOMOD, with some parameters
approximated.

% ContextCapture and PHOTOMOD calibration data are the same.

* Project imagery info;
§ The block exchange protocol does not provide the ability to export/import images themselves
or full paths to image files in the operating system file system (or in the PHOTOMOD resource
system).
 Triangulation point info (GCP, check, tie).
When exporting data from Metashape, all the points from catalog are to be exported, including
the excluded points.

To export PHOTOMOD project data, choose Project » Export project.

? To perform the data export from Metashape software, choose Export > Export Cameras.
Choose the output file extension — Blocks exchange (*.xml).

§ To perform the data export from ContextCapture software, choose Block » Export » Export to
XML.... Choose the output file format — BlocksExchange XML format.
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To import data to PHOTOMOD from an exchange file, perform the following:
1. Choose Project » Import project project. The XML-file selection window opens;

2. Selectthe exchange file and click Open. The Project import window opens, where
you can specify the project name and path in the active profile resources:

i '. Project import ﬁﬁ

Source file

C: Usersfguk/Downloadsfaalen_DMC_training_Brusnikin, xml

Mame

Aalen_DMC_training_Brusnikin

JfAntwerp -
fAntwerp/AutolUJAS_IntermData
SAntwerp/AutolJAS_IntermData/12
fAntwerp/AutolUAS_IntermData/12/Projects
fAntwerp/AutolUAS_IntermData/12/5ync
SAntwerp/AutoUAS_IntermData/DIIL
FfAntwerp/AutolUAS_IntermData/DIIL/Projects
SAntwerp/AutolJAS IntermData/DIIL/ Sync
fAntwerp/AutolUAS_IntermData/InfoMaplmages
fAntwerp/AutoUAS_IntermData/InfoMaplmages/Pro...
fAntwerp/AutoUAS_IntermData/InfoeMaplmages/Sync
fAntwerp/AutolUJAS_IntermData/Test_EVO_1
fAntwerp/AutolUJAS_IntermData/Test_EVO_1/Projects -

5B

Full project path

Spedfy project placement

K, l [ Cancel

Fig. 73. The Project import window

3. Click OK to import the project data.

After the project import in PHOTOMOD, the adjustment using imported exterior
orientation parameters is performed.
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9. Processing of raster images

9.1. The “Raster” menu

The system provides the Raster menu to perform various operations with raster images.

Table 11. Brief description of Raster menu

Menu items

Function

Raster Converter

to launch the Raster Converter program for prepar-
ing and converting raster images into the internal
format files and then for placing them in active profile
resources (see the “General information” User
Manual).

ScanCorrect

to run the ScanCorrect program for compensation
of metric errors occurred when scanning graphical
data on flatbed polygraphic scanners (see the
“ScanCorrect program” User Manual)

Image georeferencing

to perform georeferencing images by geodetic co-
ordinates GCP points, obtained from vector/raster
maps or from a list of file *. txt (see the “Orthopho-
tomaps creation” User Manual)

Affine georeference correction

to perform affine correction of georeferenced images

=1 Load georeferenced images (files)

to load georeference images from folder in Windows
file system (see the “Georeferenced external data”
section of the “Aerial triangulation” User Manual and
the “Pseudo-stereo mode” section of the “Vectoriz-
ation” User Manual)

Load georeferenced images (resources)

to load georeference images from active profile re-
sources (see the “Georeferenced external data”
section of the “Aerial triangulation” User Manual and
the “Pseudo-stereo mode” section of the “Vectoriz-
ation” User Manual)

£) Load web-map

to load georeferenced web-maps from the Internet
(see Section 9.6)

Save raster layer

to save a georeference raster image of the active
layer with specified parameters in output file format
(TIFF, MS-TIFF, MegaTIFF)

Close all opened layers

to close all opened raster layers

Layers visibility

contains menu items which allow to perform batch
management of raster layers visibility in the Layer
manager

Orthorectification to create orthophoto production and mosaicking
(see the “Orthorectification” User Manual)
#% GeoMosaic to run the GeoMosaic program allows to create the

orthomosaic from georeferenced orthorectified aer-
ial and satellite imagery, splitting of created ortho-
mosaic with the capable of saving sheets in popular
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Menu items

Function

raster file format (see the “Orthophotomaps creation”
User Manual)

Pan-sharpening

to perform pan-sharpening — a technique that
merges high-resolution panchromatic data with
medium-resolution multispectral data to create a
multispectral image with higher-resolution features
(see “The pan-sharpening operation” chapter of the
“General information” User Manual)

Batch pan-sharpening

to perform the pan-sharpening for the list of image
pairs with same properties and also in distributed
processing mode (see “The pan-sharpening opera-
tion” chapter of the “General information” User
Manual)

E¥ Dust Correct

to ‘clean’ images of dust particles, photo emulsion
defects etc (see Section 9.8)

li; Create histogram by raster

to construct raster image histogram (see Sec-
tion 9.11)

Clear cache

to delete raster cache from RAM

B ImageWizard module

to edit path to image files (see Section 9.2.1)

Show rasters

to use one of three modes of displaying raster im-

ages in 2D-window: Cached only (Ctri+Shift+1),
Depending on zoom (Ctrl+Shift+2) or Source
only (Ctrl+Shift+3)

to rearrange block images by z-order

Images order

Rebuild Mega Tiff pyramids to rebuild image pyramids for MegaTIFF images

(see Section 9.5)

to set zoom of images in 2D-window by set GSD in
pixels

Adjust zoom

9.2. ImageWizard. Adjustment of images

9.2.1. The ImageWizard window
To manage links to images is used the ImageWizard module.

Raster image file in active profile resources could be used in more than one project the
same time. In this case each project contains only links to source images and information
about size and color of images, interior and exterior orientation parameters.

ImageWizard module main function — is managing of the links to the source files, i.e.
matching project images with raster files, as well as control of correctness of this
matching, allows to build pyramids, and perform images radiometric correction.

‘ Pay attention when edit images in the ImageWizard module module to avoid of project data
lost.

The ImageWizard module provides the following capabilities:
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* view images properties and features;

+ create/delete exterior pyramid of images (not for MS-TIFF format);

@ Such as MS-TIFF images already have pyramids, it is not allowed to create
them again.

* images radiometric correction;
+ edit links to images source files:

o replace links to source files to match them to project images;

pyramids for

o replace project images with virtual rasters of certain size with pattern fill;

g Virtual rasters are used in case of absence of source raster images. Virtual images are
formed dynamically in RAM and do not occupy any disk space. Virtual images are used
in case of absence of source images, for instance. This provides absolutely correct work
with a project when the image information is not used, for example, in this case the system

supports view/import/export of vector objects, TIN, and DEM.

o remove links to source files to disable project images.

To start the module choose the Rasters > ImageWizard or click the [ button in the

Block editor window. The ImageWizard window opens.

© Aalen raining - ImageWizard

Name Size
Aolen_04-0115 rgbitf 8404 MB
Aolen_04-0116 rgbitif 8264 MB

Image path

\g/Images/Aalen_04-0113.rgbif

alen_04~0114 rgb.tf

Aalen_05-0046.1gb v ¥  7680x13824 x24, 40568 MB /TechSupportTests/Aslen ¢

1g/Images/Aalen_05~0046 rgb.tif
Aalen_05-0047_1gb v x  7680x13824 x 24, 40568 M8 /TechSupportTests/Aslen_t

\g/Images/Aalen_05-0047_rgbif
Aalen_05-0048.1gb v X 7680x13824 x24, 405,68 M8 /TechSupportTests/Aalen.

\g/Images/Aalen_05-0048_rgbtif

Adlen_05-0049_rgb v x  7680x13824 x24, 40568 M8 /TechSupportTests/Aslen ¢

\g/Images/Aalen_05~0049 rgh.ti

Aalen_05-0050_1gb v ¥  7680x13824 x 24, 40568 MB /TechSupportTests/Aslen training/Images/Aalen_05~0050.rgb.tf

Time Path
08062021 1519... Aslen_04-0115,
08062021 15:19... Aalen_04-0116,

Fig. 74. The ImageWizard window

A name of opened project is shown in header of the ImageWizard window.
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The ImageWizard window contains the following main sections:

* The Project images section is used for control of project images setting, view images
properties and links to images source files. The section contains toolbar, project im-
ages table and window of selected image view.

The table contains the following information:

o Name - project image name;

o 4 — perform of radiometric correction;

o A& —image pyramid;

o Properties — size of image in pixels and size of source image in megabytes;
o Image path — link to the source image file in active profile resources.

The view window is used for displaying of project image selected in the table. To
show image in the view window, set the View checkbox on.

The toolbox contains the following buttons:
o %] — allows to refresh data;

o @ — allows to select all images;

o EE — allows to unselect all images;

o &2 — allows to inverts images selection;

o ' - allows to load radiometric parameters from *. rmc file and apply them to project
image selected in the table;

o @' - allows to save radiometric parameters of project image selected in the table
to *. rmc file;

o [f, — allows to start radiometric parameters of selected images without additional
parameters;

o % —allows to delete radiometric parameters of project image selected in the table;

o [ allows to start the Raster Converter to add new source images in active profile
resources (see the “General information” User Manual);

o [& - allows to save the selected images filenames list to the *.txt file stored in
Windows file system;
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o [ - allows to save the filenames list (a *.txt file stored in Windows file system)
for those images that don’t have link to source image (in the Project images section
an error is displayed in Properties column).

+ The Parameters section contains additional features for project images setting:

o Match by contents (enabled by default) — during executing of auto-replace oper-
ations, in addition to automatic names matching the system checks content of im-
ages source files. This helps to reduce chance of errors during replacing links to
source files in project images table;

o Automatically check images (enabled by default) — allows to start initial images
check and refresh properties in the table of project images after performing of any
operation in the ImageWizard module. Otherwise, table data is not updated after
operations performing;

o Auto-replace only problem images (enabled by default) — during executing of
auto-replace operations for search/replace links to images allows to perform pre-
liminary check of project images and in case of problem images, the system will
search images source files only for them. If the option is disabled, the images,
which are matched with project images, are fully replaced.

* The Tasks panel is used to perform main operations of project images setting:

o 74 Radiometric correction — allows to open the Radiometric correction window
to perform radiometric processing of project image selected in the table, i.e. images
from source file;

S Radiometric correction applies only for image loaded into the system. Source image is not
changed. It is possible to apply only geometric transformation (flip-rotate) to the source
image.

o A& Create pyramids — allows to build external pyramids for project images selected
in the table, i.e. images from source files. The pyramids are saved to subfolder of
folder with initial images in active profile resources;

o # Delete pyramids — allows to delete pyramids for project images selected in the
table of Project images section, i.e. images from source files;

o 3+ Replace image — allows to match the image selected in project images list with
another image source file selected in the Source section, i.e. the tool allows to
change a link to source file in the table.

@ To replace link in active profile resources, choose source file in the Source section on the
Resources tab. To replace link to file from other project, choose source file in the Source
section on the Projects tab.
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o B+ Autoreplace all — allows to automatically replace links to images source files
for all project images selected in the table, using matching of project images
names shown in the table and names of source files in folder of active profile re-
sources selected in the Source section (see also description of the Match by
contents and Auto-replace only problem images additional parameters below).

@ Autoreplace is used, for example, to connect initial images to a project in case, if the images
were disabled or relocated byWindows file system tools.

o 3¢ Autoreplace all — allows to automatically replace links to images source files
for all project images selected in the table, using matching of project images names
shown in the table and names of source files in folder of active profile resources
selected in the Source section (see also description of the Match by contents
and Auto-replace only problem images additional parameters below).

@ To replace link in active profile resources, choose source file in the Source section on the
Resources tab. To replace link to file from other project, choose source file in the Source
section on the Projects tab.

o % Disconnect selected — allows to remove links to source files selected in the
table. Autoreplace selected and Autoreplace all buttons are used to re-link to
source images.

o B« Use virtual — allows to replace selected images in the table of the Project
images section to virtual raster images with defined size and background.

Q Virtual rasters are used in case of absence of source raster images. Virtual images are
formed dynamically in RAM and do not occupy any disk space. Virtual images are used
in case of absence of source images, for instance. This provides absolutely correct work
with a project when the image information is not used, for example, in this case the system
supports view/import/export of vector objects, TIN, and DEM.

* The Source section allows to select images source files to match them with Project
images.

This section contains table of project images, preview window and toolbar.
The following tabs in the Source section are used to select source files:

o Resources — displays all active profile resources. Resources tree containing a
name of active profile in the root displays at the left. At the right — the whole content
of selected folder of a profile — all subfolders and files. Only images source files
from active profile resources could be matched with images of current project.

@ To add new images source files to active profile resources without closing the click the [l
button to start theRaster Converter module (see the “General information” User Manual);
Save images files in active profile resources and close the Raster Converter module and
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click the |%] button of the Project images section in the ImageWizard window. As a result
source image files are displayed in the Source section on the Resources tab.

o Projects — displays all projects of the profile. At the left only projects list of a profile
is displayed. And at the right — only images list of selected project. When you replace
image of current project by other project image, in fact you are dealing with a link
to image source file of another project.

c At that, if in the Source section the Resources tab is selected, the image is replaced by
source file from active profile resources.

9.2.2. Workflow

To re-link source image perform the following:

1. Choose Rasters > ImageWizard or click the [Ey button in the Block editor window.
The ImageWizard window opens.

Image path
hslen_04-01121gb © % 40568 MB g \_04-0112 rgbitit

- Neme Sice Time ot
k4015 bt BADIME 060620211519, Asen_04-01IS..
o OGO gt 264ME 060620211509, Asen_04-0116.

Aalen_04-0113.1gb v ¥ 405,68 M X \_04-0113 rgbtf

Aalen_04-01141gb v ¥ 405,68 M \_04-0114 rgbtf

e 10155 |5 101381024058 M8 echpponT e g g Ak 4015 g

Aalen_04-0116rgb , 405,68 ME \_04-0116_rgb.tf

Aalen_05-0046.rgb

405,68 ME X \_05~0046_rgb.tf

Aalen_05-0047_rgb

, 405,68 ME X \_05~0047_rgb.tf

Aalen_05-0048 rgb

405,68 M X \_05~0048_rgb.tf

Aalen_05-0049_rgb

, 405,68 ME X \_05~0049_rgb.tf

Aalen_05-0050_rgb

, 405,68 M X \_05~0050_rgb.tf

Fig. 75. The ImageWizard window

2. In the table of the Project images section select image to re-link.

3. Inthe Source section on the Resources or Projects tab choose the source image
to re-link.

4. Click the 3* Replace image button to replace link for this source image.

5. Click the Close button to exit from ImageWizard module.
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To join link to source image (if there is no link) perform the following:

A\

If one of the links to source file is unavailable, the system automatically offers to launch the/m-
ageWizard module to search and add link to image.

1. Choose Rasters > ImageWizard or click the [Ey button in the Block editor window.
The ImageWizard window opens.

HEdEA ERE

Name 4 A Properties Image path
Aslen_04-0112.b /¥ 0568 M \_04-0112 rgbitit
Aslen_04-0113.1b v ¥ 40568 MB _04-0113 rgbitit
Aslen_04-0114 b v ¥ , 40568 MB \_04-0114 rgbitit

1155|1038 x2 40558 0| Techpont e o

n_04-0115 rgb.tif
<opy for DSM

len training/Images/Asles

Aslen_04-016.15b /¥ 40568 VB \_04-0116 rghif
Aslen_05-0046 15 /¥ 40568 VB \_05-0046 rghif
Aslen_05-0047.10b /¥ 40568 VB L 050047 rghif
Aslen_05-0048 19 /¥ 40568 VB L 05-0048 rghif
Aslen_05-0049.19b /¥ 40568 VB 050049 rghif
Aslen_05-0050.1gb /¥ 40568 VB L 05-0050 rghif

@] view

parameters

] Match by contents

[7] Automatically check images

[7] Auto-replace only problem images

Name Size

Alen_04-0115 rgbitf 8404 MB
Aalen_04-0116 rgbitf 8264 ME

Time. Path
08.06.20211519... Aslen_04-0115...
08.06.2021 1519... Aslen_04-0116...

have link to source image.

7

Fig. 76. The ImageWizard window

In the Project images section an error is displayed for those images that don’t

Click the [ button in the main ImageWizard window toolbar to save these images filenames
to the file with *. txt extension.
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D BEH JdEE Hd BR
Marne “u A Properties Image path

Aalen_04~0112 _rghb Error

Aalen_04~0113 rgb v ¥  7680x13824 x 24, 405.686 ME /TechSupportTests/Aalen_training/Images/Aalen_04~0113_rgb.tif
Aalen_04~0114 rgb v ¥  7680x13824 x 24, 405.68 ME /TechSupportTests/Aalen_training/Images/Aalen_04~0114_rgb.tif
Aalen_04~0115 rgb ¥ T680x13824 x 24, 405.68 MB /TechSupportTests/Aalen_training/Images/Aalen_ 04~0115_rgh.tif
Aalen_04~0116_rgbh « % T680x13824 x 24, 405.68 MB /TechSupportTests/Aalen_training/Images/Aalen_ 04~0116_rgh.tif
Aalen_05~0046_rgh v ¥ 7680 x13824 x 24, 405.68 MB /TechSupportTests/Aalen_training/Images/Aalen_05~0046_rgb.tif
Aalen_05~0047_rgb v ¥ 7680 x13824 x 24, 405.68 MB /TechSupportTests/Aalen_training/Images/Aalen_05~0047 _rgb.tif
Aalen_05~0048_rgb v % 7680 x13824 x 24, 405.68 ME /TechSupportTests/Aalen_training/Images/Aalen_05~0048_rgb.tif
Aalen_05~0049_rgb v % 7680 x13824 x 24, 405.68 ME /TechSupportTests/Aalen_training/Images/Aalen_05~0049_rgb.tif
Aalen_05~0050_rgh +* ¥  7680x13824 x 24, 405,68 MB /TechSupportTests/Aalen_training/Trmages/Aalen_05-0050_rgb tif

Fig. 77. Image without link to source file

Select images in the Project images table.

In the Source section on the Resources or Projects tab choose the source image.

Click the B+ Autoreplace selected button to get a link to selected file. As a result
path to the source file is shown in the table of the Projects images section.

O AEH ddhR H BR
Name LY Y Properties Image path

Aalen_04-0112 rgb « ¥ 7680 x13824 x 24, 86.51 MB  /Techsupport/Aalen_Group/Aero [1]/Images/Aalen_04~0112 rg...
Aalen_04-0113 rgb « & 7680 x13824 x 24, 40568 MB /TechSupportTests/Aalen_training/Images/Aalen_ 04~0113_rgb.tif
Aalen_04~0114 rgb ¥ 7680 x13824 x 24, 40568 MB /TechSupportTests/Aalen_training/Images/Aalen_04~0114 _rgb.tif
Aalen_04~0115_rgh «+ % 7680 x13824 x 24, 40568 MB /TechSupportTests/Aalen_training/Images/Aalen_04~0115_rgb.tif
Aalen_04-~0116_rgbh « & 7680 x13824 x 24, 40568 MB /TechSupportTests/Aalen_training/Images/Aalen_ 04~0116_rgh.tif
Aalen_05~0046_rgbh « & 7680 x13824 x 24, 40568 MB /TechSupportTests/Aalen_training/Images/Aalen_ 05-0046_rgh.tif
Aalen_05~0047_rgh « # 7680 x13824 x 24 40568 MB /TechSupportTests/Aalen_training/Images/Aalen_05~0047_rgb.tif
Aalen_05~0048_rgb + % 7680 x13824 x 24, 40568 MB /TechSupportTests/Aalen_training/Images/Aalen_05~0048_rgb.tif
Aalen_05~0048_rgb % 7680 x13524 x 24, 40568 MB /TechSupportTests/Aalen_training/Images/Aalen_05~0049_rgb.tif
Aalen_05~0050_rgbh « & 7680 x13824 x 24, 40568 MB /TechSupportTests/Aalen_training/Images/Aalen_ 05-~0050_rgh.tif

Fig. 78. Image with link to source file

Click the Close button to exit from ImageWizard module.
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9.3. Affine georeference correction

The system provides possibility to perform affine correction for georeferenced data.

c This correction is necessary to affine coordinate system to obtain correct results.

An affine coordinate system is a coordinate system on an affine space where each coordinate
is an affine map to the number line.

For correction perform the following:

1. Choose Rasters » Affine georeference correction. The Georeference affine
correction window opens.

- ™
. Georeference affine correction Iéj
Source images
@ Images list
+

Images folder
File names mask: | = tif Indude subfolders
Correction
¥ all 1.00 [+ al2 0.00 (= al3 0.00 = %

= ¥ Y
| a2l 0,00 = a22 1.00 |+ a&a23 0.00 (= 1

[ 0K ]| Cancel

L% A

Fig. 79. Parameters of georeference affine correction

2. Inthe Source images section choose the way to obtain source image:
+ to apply correction only for some of project images, choose the Image list:
o click the + button and select images;
o click the _.. | button to replace the appropriate image in the list to another;

o click the = button to remove the selected image from the list.
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* to apply correction for all images of project, which are placed in one path, choose
the Image folder. Click the _... | button and choose path with images.

@ In order to choose images of one format, specify the mask of extension in the File name
mask field.

@ To search raster images in subfolders, set on the Search in subfolders checkbox.

3. Inthe Correction section specify coefficients of polynomial approximate a11..a23
in corresponding fields.

In this method, finding new coordinates (X ’, Y’) task is merely the transformation of the
initial coordinates of the point (X, Y) into new coordinates using the coefficients a1,..., an
of the polynomial approximant.

4. Click OK. Information message with number of corrected images id displayed.
Georeference files are creates in Mapinfo TAB format and locates in folder with
source images.

9.4. Saving of raster image

The system provides possibility to save georeferenced raster images, loaded to project,
in chosen format.

To save georeferenced raster images, perform the following actions:

1. Load raster layer to the project (see the “Georeferenced external data” chapter in
“Aerial triangulation” User Manual);

2. Make the Raster layer active.

3. Choose the Raster > Save raster layer. The Save raster layer window opens.
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r 1
. Save raster layer I&
Limits
Ymax 3211023,993657 1 m
xmin -14121,544095 M Xmax 14329,455905 1M
Ymin [B177936.993657 =
Ise limits of selected object in current vector laye
Cutput file
G5D 1000000 M
Estimated file size 28451 ¥ 33087 pix, 3.51GE
Format TIFF (@ MS-TIFF MegaTIFF
Compression Maone LZw Deflate @ IPEG 100 il
Georeference @ TPW TAB
K ” Cancel

Fig. 80. Raster layer saving parameters

4. Specify coordinates of layer Limits to save.

5. [optional] To save image only inside of selected object, set the Use limits of selec-
ted objects in current vector layer checkbox on.

6. Define the following parameters of Output file:
+ GSD of image in meters;

ﬁ In the field the Estimated file size in pixels and megabytes is displayed.

* Image Format could be TIFF, MS-TIFF or MegaTIFF,;

» the compression type could be None (without compression), LZW, Deflate or
JPEG;

@ In case of JPEG-compression set the quality of compression.

+ type of the georeference file — TFW or TAB.
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7. Click OK.

8. Define name and path for file and click the Save button.

9.5. Image pyramid creation

The system provides possibility to create pyramids for MegaTIFF image if images of
this format without pyramid are used in the project.

Perform the following to create pyramids:

1. Choose the Rasters » Rebuild MegaTiff pyramids. The Parameters window
opens.

r. Parameters [&ﬁ

Files list

(=]

Compression parameters source

@ Source MegaTiff () Input parameters

Compression parameters

veElals

Cverwrite existing pyramids

0K ] [ Cancel

y o

Fig. 81. Parameters of rebuilding MegaTiff pyramids

2. Create the MegaTIFF files list:
 click the + button and select images;

« click the _... | button to replace the appropriate image in the list to another;
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+ click the — button to remove the selected image from the list.
3. Inthe Compression parameters source set one of the following:
» Source MegaTIFF to use parameters from the source image;
* Input parameters to set the following compression parameters of images:
o None - files are creates without compression;

o JPEG with quality .. % — TIFF-files are creates with set quality of JPEG-
compression;

@ Default compression level is 75 %, that provides the 5-7 times compression of initial
image volume.

o LZW — TIFF-files are creates with LZW-compression;
o Deflate — TIFF-files are creates with deflate compression.

4. [optional] By default pyramids replace the existing one. To create only missing
pyramids, set the Overwrite existing pyramids checkbox off.

5. Click OK to rebuild pyramids.
9.6. Web-map loading

The system provides possibility to load different web-maps as a raster layer (Internet
connection is needed).

In order to load a web-map perform the following actions:

1. Choose the Rasters » Load web-map. The Load web-map window opens.

I -
. Load web-map [iz-,l
Source Limits in working coordinate system
© Rosreestr N 5411127.39 Hm
» OpenStreetMap = =
W 53002560 = m E 531512.27 = m
* Roscosmos
+ ESRIimagery basemap 5 5409430.54 sm

Reproject
@ Auto (reproject into project working coordinate system)
None {use coordinate system of the web service)

Reproject into coordinate system:

Select, I@
OK | | Cancel |
\ y

Fig. 82. Parameters of web-map
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c During the Load web-map window first launch, the Settings window opens at first (see
paragraph 5 below).

2. Inthe Source section choose one of the web-source for data:

* Rosreestr — cadastral map of Russia produced by The Federal Service for State
Registration, Cadastre and Cartography (Rosreestr).

o Base Map — basic geography map;
o Cadastre Map.
* OpenStreetMap (OSM) — non-commercial free world map;
* RosCosmos;
» ESRI.
3. [optional] Defile limits of web-map loading in to the project.
4. Inthe Reproject section select one of the following:
» Auto - to transform into projects coordinate system automatically (if possible);
* None - to use coordinate system of the web-service;

* Reproject into coordinate system — allows to choose the output coordinate
system of web-map.

5. [optional] To setup web-map loading click the Settings button and setup parameters
of network using.

( . Parameters L-‘;-:h,lw

Map cache location

C:'\PHOTOMODS. VAR \MapCache

Cache expire time (hours), 0=store permanently 2400

Timeout waiting for server reply (s) 30

Ak |4 4r2|

Time till retry after server timeout (s) 600
Connect through proxy server

Address and port |hitp://127.0.0.1:8030

Fig. 83. Parameters of web-map loading
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6. Click OK. New vector layer adds in the Layer Manager and in the work are of the
Map window loaded map is displayed.

9.7. Image georeferencing

The system provides possibility of georeferecing from one image to another (allows to
transfer ground control points from one image to another).

The Raster georeference window is used for referencing one raster image to another.

'. Raster gecreference [//dcl/racurs/OTP&TD/Ph5Data2/Techsupport/Mew_Zealand_Group/NewZealand_Images/670.1if] g‘
EHe BEHx0 D QQQR HFHEAEDM Hs (2o
Qaa ;s M EDEE Q8 e s EDeE & EE

4

N Xg Yg Xp Yp Name (Ex.Ey)
1 2585071514 6584587.539 -0.500 0.000 Point 1 {0.000, 0.000)
2 2588035165 6582072.713 14501500 0.000 Point 2 {0.000, 0,000)
3 2586343746 6580796.109 14591500 15104,000 Point 3 (0.000, 0.000)
4 2584258337 6582472.115 -0.500 15104,000 Point 4 {0.000, 0.000)
Xp=20160.000 Yp=16615.000 Xg=2585533.301 ¥g=6582030.293
.

Fig. 84. Raster georefence window
The Raster georeference window contains the following elements:

* toolbar with buttons allow to load, save and scale image, add ant edit points and also
to display coordinate system of used data;

left part of window is used to load image;

right part of image to load georeferenced image and/or vector layer;

+ table with coordinates of points;
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« status bar for displaying marker coordinates.

To perform georeference perform the following:

1.

4.

Choose the Rasters > Images georeferencing. The Raster georeference window
opens.

Click the = to load source image. Choose file and click the Open button. Image
loads to the Raster georeference window.

Click the £ to load the second georeferenced image. Choose file and click the
Open button. Image loads to the Raster georeference window.

- Y
@ Raster georeference [//dcl/racurs/OTP&TD/PhSData2/Techsupport/New Zealand Group/NewZealand Images/679.tif] [

Bl BH» [ QQAQ F¥=FERR B 5

aea@:is WESEE aeaqis  ll@s5%E R

B AR . rrane E30680Q

}

N g Yg X Yp Name (ExEy)
2585971 514 6584587.520 -0.500 0000 Point1 {0.000, 0.000]
2588035165 6582072.713 14591.500 0000 Point 2 {0.000, 0.000)
2586243746 6580795.109 14501.500 15104000 Point 2 0.000, 0.000)
2584258.337 6582472.115 -0.500 15104000 Point 4 0.000, 0.000)
Ap=20160000 Yp=-16615.000 Xg=2585533.301 Yg-6582030.293
L

o e

Fig. 85. Loading images

[optional] To load vector layer click the =" button. The Parameters window opens.
The Clear existing vectors checkbox is set on by default to delete vector objects
on the georeferenced image. Click OK. Then click the Open button. Information
message about loaded vectors is displayed. Vectors are load over loaded georefer-
enced image.
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7

If the Swap XY checkbox is cleared, the vector objects will be imported in the right coordin-
ate system. Otherwise, in the left one.

5. [optional] To import coordinates of point from text file perform the following:

1.

Click the W& button. The Import parameters window opens.

o N
. Import parameters e
ers/guk/DesktopMpumepel dalinos ana PHOTOMOD fasaaaa. csv _

4| Mame 1 = Separators
7] g 2 : | Comma Tabulation

| Space Semicolon
Y| va 3 - i

Others

| ¥p 4 =
7] vp : - Decimal separator

| Dot Comma

Clear before import
[ QK l | Cancel |

L% 4

Fig. 86. Import parameters of points coordinates from a text file

Click the _.. |and choose *.txt or *.csv file. Click the Open button.
Setup parameters of import.

[optional] In order to prevent change of points coordinates, which are already
measured on images, set the Clear before import checkbox.

Click OK to add points to catalog.

Find points from catalog on the map. To do this click the ¥ button and match
geodetic coordinates of point selected in the table to pixel coordinates of the
point on the map.

6. In order to add geodetic coordinates of GCP on the map manually perform the fol-
lowing actions:

1.

2.

Locate GC point on the map and place marker to this terrain point.
Click the & button. The point’s pixel coordinates are added to the table.

Input manually geodetic coordinates of this point into the Xg, Yg columns and
specify the point’s name in the Name field.
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7

When the fifths point coordinates on the map are measured, coordinates measurement
residuals are calculated automatically and are shown in the Ex, Ey columns of the
table.

4. Repeat the 1-3 steps for other GC points.

7

For correct map reference it is recommended to recognize at least four points on the
map.

5. [optional] To move ground control points or to edit their coordinates see the
description of the main toolbar of the Raster georeference window.

6. Click the |g| button to save georeference file to TAB format.

Table 12. Main toolbar of the Raster georeference window

Buttons

Function

to load source image without georeference

to load georeferenced image

to add georeferenced vector map of DXF, SHP or DGN format to another working
window

to load/add GC points data from text file to coordinate table

to save georeference file in Maplnfo format with name similar to image

to zoom out of left and right parts of window for one step

to display data in 1:1 scale

to zoom in of left and right parts of window for one step

to fit to page data of opened layers

to delete all points from the table

¥\ & B 2L Lk Ok

to add new point in the table (as a pixel coordinates (Xp, Yp) are displayed coordin-
ates of marker, as a geodetic coordinates (Xg, Yg) — 0)

to delete a point selected in the table

to refresh coordinates of selected point (to save pixel coordinates of a new marker
position on the map for the point selected in the table)

to move marker on map point, selected in the table, that means that the system
performs search for selected point on the map

to copy coordinates of selected point

to refresh coordinates of selected point — to paste them from a clipboard (the fol-
lowing formats are acceptable:

to open the Windows standard color box that allows to choose color of GCP
symbols shown on the map

n

[raster map window] to display raster image in grey scale

!!!

to rotate image: No rotate, Rotate 90, 180 or 270 degree

[raster map window] to show/hide loaded vectors
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Buttons Function

LY [raster map window] to show/hide nodes of vectors

9.8. Dust Correct

The Dust Correct module is used for ‘cleaning’ the artifacts on the orthoimages — images
of dust particles, photo emulsion defects etc.

e‘ Artifact is called any object on image that shouldn’t be on object: images of dust particles, photo
emulsion defects, smooth, etc. Look like moire pattern, color errors, grainy lines etc.

ﬁ Image could be edited only in the True Color monitor mode.

Perform one of the following actions to start module:
» choose Rasters » Dust Correct in the main system menu;

» choose Rasters » Dust Correct in the GeoMosaic program.

é The module provides processing for Windows BMP and Stripped SingleScale TIFF without
compression images only.

File Settings Window About
nEges Q@R @« B 8 |O(mas

4 m E

Fig. 87. The main program’s window

The top toolbar contains the following buttons:
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Il (Alt+X) — allows to close the DustCorrect module;
[ (Ctrl+0) — allows to open image to edit;

« & (Ctrl+Shift+0) — allows to open more than one image;
+ 4= — allows to return to previous image in module;

+ = — allows to move to next image in module;

« & - allows to zoom out an image;

« @ (Alt+1) — allows to show raster image in zoom 1:1;
« & - allows to zoom in an image;

- & (Alt+Enter) — allows to zoom image to fit;

. — allows to open the Editor window;

+ & — allows to disable image editing.

To set the image background color, set the checkbox in the right part of the window
toolbar and select the appropriate item in the neighbor drop-down menu.

The Window menu contains the following menu items:

» Cascade — allows to stack opened windows;

* Mosaic — allows to arrange windows in a mosaic pattern;

* Close — allows to close active window;

* Close all — allows to close all windows in the DustCorrect module.

To specify the Dust Correct module settings, choose Settings » Options. The Options
window opens:

n Options I. =R ﬁ]

| Maximize editor window

| "Hide"™ changes?

Line color in main window |
Line color in editor

Fig. 88. The Options window
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+ to open the Editor window in fullscreen mode — set the Maximize editor window
checkbox;

 use the appropriate standard tools to specify the Line color in main window;
 use the appropriate standard tools to specify the Line color in editor window.
To clear image from artifacts perform the following:

1. Choose File » Open (Ctrl+0) or click the [Z button on the main module toolbar and
choose image in BMP or TIFF without compression format to load into module.

ﬁ The module provides processing for Windows BMP and Stripped SingleScale TIFF without
compression images only.

ﬁ The module provides possibility to clear from a!'tifact more several images at the same
time. To open more than one image click the & button. It is used the same workflow as
for only one image.

2. Find artifact should be edited on image.

C:\Documents and Settings',Dev'Desktop',Mosaic2.kif

[%=5600,00 ¥=4511,00 | 4

Fig. 89. Image fragment with artifact

To change scale of working window is used * key to zoom in and / to zoom out. To
move on zoomed image right after mouse move press and hold Alt key and left
mouse button or press and hold Shift key and use arrows on the keyboard.

3. Select fragment on image with artifact and “clear” fragment to replace artifact.

Press and hold the Shift key and drag a rectangle by mouse.
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§ To break off selection, press the Esc key.

C:Documents and Settings',Dev',Desktop'Mosaic2.kif

-
4

¥=5725.75 Y¥=4501.25 [{ left=5646 top=44&4 right=5726 bottom=4501 } [

A
Fig. 90. Selecting fragment with artifact
4. Click the r#] button on the main module toolbar. The Editor window opens.
rﬂ Edit : f/dcl/racurs/OTP&TD/Ph5Data2/Techsupport/New_7ealand_Group/NewZealand_Images/664.tif == X

| 2 P QO® AU m v [ 0o

»

4 LI

Fig. 91. The Editor window
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5. In order to delete artifact perform the following actions:

The tool described below (so called “clone brush”) is used to retouch small local image
defects by using multiple copies of adjacent image fragments used as data sources (so-
called samples).

1. [optional] To specify the aperture size, input value in pixels in the field on the
right of the scale, in Editor window toolbar.

S Aperture is a diameter of circle around the source point of which texture is used for
correction (see below).

2. Use the appropriate slider (-*) in the Editor window toolbar, to set the intensity
of the “clone brush” impact (in percent);

3. Choose the source point with “clean” texture.

4. Place marketin the chosen point and click, while holding pressed the Shift key,
to mark the source point. The source point is marked by circle with the specified
aperture diameter.

5. To “clear” image press and hold left mouse button and move rectangle on the
artifact area.

@ To cancel all actions in the editor click the «= button. To undo the last action in the
Editor window click the ¥2 button. To redo the last undone action click the &= button.

6. [optional] The background color is considered as transparent by default. Set
the checkbox in the Editor window toolbar, to choose the desired background
color in the appropriate drop-down list: Black, White or Other. Clear this
checkbox in order to change the background pixels during image correction.

A In most cases background on edges of image has constant value of color and bright-
ness. It is not recommended to edit image on edge of raster and background to process
image correctly, because in further image processing it could be necessary to merge

raster image and background by color and brightness values.

7. Click the [H button to save results.

% To exit without saving close the Editor window.
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-
i Edit: ffdcl/racurs/OTP&TD/Ph5Data2/Techsupport/Mew_Zealand_Group/NewZealand_Images/664.tif M

@ 2 000 QAR [ e o [f—{wx

»

4 I 3

Fig. 92. Image fragment without artifact

6. Repeat the actions, described in step 5 to clear other parts of image.

C:Documents and Settings',Dev',DesktopMosaic2.tif

[x=5622,75 v=4511,75 | | 4

Fig. 93. Results of image correction in the Dust Correct module
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9.9. Changing of block images order

The Images z-order additional toolbar is used to change block scheme view and con-
tains buttons used to perform the following operations:

« £ _allows to reset images order (use the first order);

=
=

.=

IE;_
. JE-

I8 -

allows to invert images order (images in all strips and order of strips);
allows to move selected images to the top;

allows to move selected strips to the top;

allows to reverse images in the strip order;

allows to invert strips order.

9.10. Creating areas without background (useful areas)

It is recommended to create areas without background before dense DEM generation
using SGM method in Satellite scanner imagery projects (see the “Dense DEM gener-
ation using SGM method” chapter of the “DTM Generation” User Manual).

Useful area contains substantial part ofimage and excludes input background of image.
Useful areas are represented as vector polygons.

Useful areas along with other information, are located in image description files, in the
same folder with the images. Files with image description have *.x-feat extension.

<

<

The existing useful areas are used by the system’s algorithms during dense DEM generation
using SGM method (or they will be created automatically during DEM generation).

Areas without background, among other things, are necessary when creating a DEM using the
SGM method (see the “Dense DEM generation using SGM method” in the “DTM Generation”
User Manual).

When processing Satellite scanner imagery or ADS projects, the program checks the presence
of areas without background automatically, then, if they are absent, builds them automatically
with default parameters or uses the areas without a background previously created by the user,
if available.

The areas without background created in such a way can then be edited by the user for further
use, e.g. when rebuilding a DEM based on updated data (if appropriate). However, in most
cases, the preliminary creation of areas without background and/or their manual correction are
not required.

When creating a DEM using the SGM method for projects on the base of central projection
aerial imagery, automatic creation of areas without background is not performed. However, if
areas without background, for some reason, will be manually created by the user beforehand,
they will be taken into account when building a DEM.
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This may be necessary in cases when aerial images have areas containing a background, and

this, for example, cannot be corrected through the Offset from image boundaries customization

(see the “Dense DEM generation using SGM method” in the “DTM Generation” User Manual).
For useful areas creation use menu Block » Useful areas.

Table 13. Brief description of menu 'Useful areas’

Menu items Function

Build to define parameters and calculate useful areas
automatically as information located in files with
image description (*.x-feat)

Load to load useful areas as vector polygons after cre-
ation
Save to save useful areas after manual correction

% To load Useful areas as vector polygons after creation or verify their existence choose Block »
Useful areas » Load.

For automatic calculation of useful areas perform the following actions:

1. Choose Block > Useful areas » Build. The Settings window opens.

"'. Parameters [&r
Maximum deviation from background color: 0 =
| Unigue badkground color
Image edges trim: 0.00 1 pix
Predision: 25.00 5 pix
Image simplification: &.00 5 pix
Minimal components square: 1000, 00 1 pin"2

Faorce
(04 l |Di5tributed processing. .. | | Cancel
. y.

Fig. 94. Useful areas parameters

2. [optional] in case of areas on images with color equal to background color, set on
the Unique background color checkbox and set the Maximum deviation from
background color to define a range of color, which presents in background of
source images.

3. Setthe Image edges trim value to setup offset distance from background boundary
and the image substantial area (in pixels).
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4. Set the Precision of calculation of areas boundaries (this value influences on
number of nodes in polygon to be created).

5. Image simplification, in pixels;

<

7

A\

Preliminary simplification of images makes it possible to reduce the time spent on construct-
ing the boundaries of useful areas and reduce the number of their vertices, thus avoiding
unjustified complexity of their configuration.

Specific optimum values of simplification are to be chosen individually for each project,
depending on the project type and geometry of initial data.

It is not recommended to reduce default values for UAS and central projection projects,
that have quite large image overlapping.

When processing satellite scanner survey projects that have small image overlapping, re-
ducing this parameter can be feasible for the purpose of increasing the quality of boundary
construction.

When setting this parameter, it is recommended to take into account the previously set
Precision of calculation of areas boundaries (see above). The Precision and Image
simplification values that differ by several orders of magnitude, are not advisable

Preliminary image simplification before the construction of useful areas’ boundaries is
to be performed only if the unique background color checkbox is set (see above).

6. Set the Minimal components square to specify image area value, that will be
used as area minimal threshold for useful areas creation.

7. [optional] Set the Force checkbox on to recalculate already calculated and restore
deleted useful areas. At that information in files with images description *.x-feat
also refreshed.

8. Click OK to calculate useful areas.

To use distributed processing in calculation of useful areas, perform the following:

1.

Change settings and run the distributed processing server/client (see the 'Dis-
tributed processing chapter in the 'General information about system’ User
Manual).

Click the Distributed processing button. The Distributed processing of
useful areas window opens.
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’. Cutlines distributed processing @

Mumber of images in project: 4

4|

Max. number of simultaneous tasks 4
Temporary folder for distributed processing:
rechsupport/Mew_7fealand_Group/Mew_FealandTemp/ |

oK H Cancel |

Fig. 95. Creating areas without background (useful areas)
The total Number of images in project displays in the window.

3. Define the Max. number of simultaneous tasks for tasks number on which
the process of useful areas creation will be divided.

% It is recommended to set quantity of tasks in proportion to quantity of used cores, but
not more than 25 tasks.

4. Select the Temporary folder for distributed processing for temporary data
storing.

5. Click OK. Distributed processing tasks are created and the system shows a
message about number of created tasks.

There is an example of automatic useful areas calculation:

1. Source image has black input background. There are areas with input background
color inside the image.
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o | ©r | A ! sss|snr &

Fig. 96. Source image

2. Check the Unique background color checkbox in the Parameters window to
consider 'insets’ during useful areas creation.

o I O I A I C N D

Fig. 97. Useful area in case of unique background color
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3. Clear the Unique background color checkbox in the Parameters window to create
useful areas roughly, almost without considering ’insets’. Closed areas of black
color inside image are not considered as a background and are included to useful
area.

o | ©r | A ! sss|snr &

Fig. 98. Useful area in case of non-unique background color

9.11. Raster image histograms

The system provides for constructing raster image histograms.

An image histogram is the histogram of image brightness levels (either total or divided into color
channels).

To create the raster image histogram, perform one of the following actions:

» Load araster image layer into the project (see “Georeferenced external data” section
in the “Aerial triangulation” User Manual and “Pseudo-stereo mode” in the “Vectoriz-
ation” User Manual). Make the raster image layer editable (# ). Choose Rasters »
Create histogram by raster.

« Click the [, button in Radiometric correction window toolbar (see the “Radiometric
correction” section in the “General information” User Manual):

The Histogram window opens:
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. Histogram l—J&
All channels «
+
" 133935305
107148316
80361237 [
53574158 [~
26787079
0.000 25.000 50,000 75.000 100,000 125000 150,000 175,000 200,000 225,000
Mean Mean absolute RMS Std. Dev. Mode Median Step
187615 187615 195.385 54,550 250.000 168.519 ]
Close

Fig. 99. The Histogram window

The histogram is the graph of statistical distribution of a digital image elements with
different brightness values. The horizontal axis represents the pixel brightness (0 to
255 for 8-bit rasters or 0 to 65535 for 16-bit ones), and the vertical axis denotes the
number of pixels with particular brightness values.

There is a table in the bottom of the Histogram window that contains the following in-
formation on data used for histogram creation:

Arithmetic mean brightness values used for histogram construction (the sum of pixel
brightness values divided by the number of pixels);

Mean absolute is the sum of pixel brightness moduli divided by the number of pixels;

RMS (root mean square) is the square root of the sum of squared pixel brightness
values divided by the number of pixels;

Std. Dev. (standard deviation) is the square root of the sum of squared deviations
divided by the number of pixels;

@ Deviation is the difference between the pixel brightness and the arithmetic mean brightness

in the data used (see above).

Mode is the brightness value most frequent in the data used to construct the histo-
gram;
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* Median bisects a series of ordered brightness values, with an equal number of values
both above and below the median (i.e. left and right on the X-axis);

+ Step.

A total image histogram is to be constructed by default (all channels are to be used).
To re-build the histogram for a particular channel, choose this channel in the drop-down
list in the upper part of the window.

To display a tooltip with the exact values of the number of pixels (Y axis) and the
boundaries of brightness range segment (X axis) when you hover the cursor over a
separate chart column, click .

@ To disable tooltips, click = once more.

10. Additional features
10.1. Specifying ground sample distance (GSD)

The systems provides an opportunity to set ground sample distance (GSD) for block
images.

& GSD (Ground Sample Distance) is a pixel size on ground for satellite digital images.

The GSD parameter is used to create block layout and affect the size of block images
(see the “Aerial triangulation” User Manual).

The GSD value could be set manually or calculate automatically by DEM (if any).

é For automatic calculation of GSD data by DEM it is necessary to have both interior orientation
and exterior orientation parameters available (projection centers coordinates, at least).

@ GSD value also could be set in the Image properties window, that is opened using the [k

button in the Block editor window. However, this feature allows to set GSD value only manually
and separately for each image selected in the table of the Block editor window.

In order to define GSD for block images perform the following actions:

1. Choose the Block > Set GSD or click the & of the Block forming additional toolbar.
The Ground sample distance (GSD) window opens.
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e 1
. Ground sample distance (GSD) &J
EEET LN Set G0 value
GSD:  1.5998200
Name G50, m Int. or. Ext.or. GSD modified m
.71 Calculator
/| 664 0.1789.. + + Image pixel size, um 15.9982 From project
V| 665 0.1797... + + . ; += 100000
7] 666 01799... + + e :
o1 667 0.1798... + * UnsetGsD | [ setasp
/| 668 0.1804... + +
V| 669 0.1800... + + Compute by DEM
V| 670 0.1800... + + DEM
V] 671 0.1804... + +
4 [7]2 Use Z-value for NULL DEM cells
| 680 0.1769.. + + “'m
/1 679 0.1792.. + + To compute image GSD by DEM the image interior and exterior orientation parameters are
V| 678 0.1804.. + + to be specified.
V| 677 0.1808.. + + ]
Compute
7] 676 0.1798... + . | Compute |
V| 675 0.1802... + +
V| 674 0.1795... + +
V| 673 0.1807... + +
App OK || Cancel

Fig. 100. Defining GSD
The table contains the following columns:
* Name - displays a list of all block strips and images;

* GSD, m — displays current GSD value (in case of unavailable GSD data, ’-’ is
displayed);

 Interior orientation — displays statistics about interior orientation parameters
availability for block images: '+ — available, ’-’ — unavailable;

« Exterior orientation — displays statistics exterior orientation parameters availab-
ility for block images: '+ — available, '-’ — unavailable

* GSD modified — displays “*” if GSD value was changed.

Toolbar of the Ground sample distance (GSD) image contains the following buttons
for selecting images:

+ i@ — allows to select all images;
» EE — allows to unselect all images;
« 33E — allows to invert selection of files;

- =l — allows to select highlighted images;
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« Om — allows to unselect highlighted images;

+ B — allows to select in a table or list those images which are highlighted on a

block scheme in 2D-window;

[ — allows to highlight on a block scheme in 2D-window those images which

are selected in a table or list.

2. Select images of block to set them GSD.

3. Set GSD value in the Set GSD value section.

A
ey

For scanner images GSD could be set only manually.

The Unset GSD button allows to cancel defined GSD value for selected images. In this
case the GSD column in the table will display ’-’ for selected images.

To specify image GSD value manually input this value to the GSD field in the Set
GSD value section and click the Set GSD button.

For calculating GSD automatically perform the following:

1.

Define Image pixel size, um manually in the Calculator section or click the
From project button to obtain information from metadata.

Set the Survey scale as 1:m in meters. Calculated value is displayed in the
GSD field in the Set GSD value section.

Click the Set GSD button. Set GSD values are displayed in the table for selected
images.

To calculate GSD values by DEM perform the following:

1.

Click the _... | button of the Compute by DEM section and specify DEM for
automatic GSD calculation.

é It is necessary to have data of interior and exterior orientation of image for automatic

GSD calculation by DEM.

[optional] Set the In void DEM cells use Z checkbox on and specify Z-coordin-
ate in the input field for empty DEM cells (if any).

[optional] Set the Use image points out of DEM extents checkbox on for the
case when DEM does not “cover” images block completely.

Click the Compute button. GSD values calculated by DEM are displayed in
the table for selected images.

153



PHOTOMOD 8.1 Project creation (Windows x64)

4. Save defined GSD values by clicking the Apply button.

10.2. Creating overlap map

For visual analysis of images and strips overlap in a block the system provides a feature
of overlap map creating. After creating of such a map the overlap areas are created as
kind of vector polygons on a new vector layer.

Perform the following actions to create overlap map:

1. Choose Block > Create overlap map. The Overlap map parameters window
opens.

. Cwerlap map parameters L&J

@ For images

Faor strips

| Paint by overlap multiplicity

Limit overlap multiplicity: 3

[ OK ]| Cancel |

W A

Fig. 101. Parameters of overlap map creating

2. Choose elements of a block to be used for overlap map creating: For images or
For strips.

3. [optional] Set on the Paint by overlap multiplicity checkbox to color overlap areas
depending on overlap multiplicity, i.e. on number of images/strips that fall into the
overlap. When the option is disabled overlap areas are not colored.

4. [optional] Set on the Limit overlap multiplicity checkbox and input number of im-
ages/strips in overlap area, and when the value will be exceeded the fill color will
be not changed.

5. Click OK. A new vector layer containing overlap map is created.

§ In order to obtain information about number of images that fall to chosen overlap area, al-
locate a part of overlap map and choose the Window » Objects attributes.

% You can export overlap map using the Vectors » Export menu item to choose export format.
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Fig. 102. Overlap map

10.3. Creating vector layers from block layout

The system allows to obtain auxiliary data from block scheme — outlines of all/selected
block images (strips) or common boundary of block/group of selected images (strips) —
as vector objects on new vector layers. This data from block scheme is used, for ex-
ample, to define boundaries during TIN, or DEM building.

Perform the following actions to obtain vector data from block scheme:

1. [optional] Select block images (or strips) to build outlines for particular part of a
block.

& To select (highlight) the image in the Block editor window click the image name in the list.
To select strip click the name of strip.

2. Choose Block > Create vector layer from block layout. The Create vector layer
from block layout window opens.

3. Click one of the following buttons:
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+ All images (strips). The system creates and displays three vector layers: Block
outline with common block boundary, Block scheme with outline of each block
image and Block strips scheme with outline of each block strip.

+ Selected images (strips). The system creates and displays three vector layers:
Block outline with common boundary of selected block images, Block scheme
with outline of each block image selected and Block strips scheme with outline
of each block strip selected.

§ To export vector outlines, obtained from block scheme, choose export format in the Vectors »
Export menu.

§ For projects of Satellite scanner imagery type the Block scheme layer contains attributes
of objects that helps to extract scanner images data from metadata.
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Fig. 103. Outlines from block scheme

10.4. Creation pre-regions for a block

The system provides possibility to create block pre-regions by images frames or by
stereopair frames to allow mutual project processing during vectorization. Pre-regions
created by stereopairs frames can also increase the speed of automatic points calculation
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and building dense DEM by reducing the number of images overlap areas (see the
“Creation of DTM” User Manual).

Q Pre-regions — vector layer which consists of polygons, drawn by images block.

Perform the following actions to create pre-regions:

1. Select Block » Build pre-regions. The Create pre-regions window opens.

r. Create pre-regions Lﬁjw

Use frames of

@ stereopairs images

@ by Voronoy diagram

wersion 4.x algorithm

Remove slivers

mir Max

[ oK ]| Cancel |

Fig. 104. Pre-regions parameters

2. Inthe Use frames of section select one of the following ways of pre-regions creation:

» stereopairs to create pre-regions using overlap areas of two stereopair images;

& When using stereopairs frames the system fills in polygons attributes automatically as
follows: region_image_code (with the left image code), region_image_name (with the
left image name), region_image _code_2 (with the right image code), region_im-
age_name_2 (with the right image name).

» images to create pre-regions by near-nadir areas of each image.
@ When using images frames the system fills in polygons attributes automatically as follows:
region_image_code, region_image_name.
3. Selectaway to create pre-regions using selected frames: Using Voronoy diagram
or version 4.x algorithms earlier system’s version algorithm (PHOTOMOD 4.x).

4. [optional] Set the Remove slivers slider (at min value the pre-regions are built
considering narrow strips; at max value the pre-regions is created without narrow
strips).
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5. Click OK to create pre-regions. The system creates a new vector layer with pre-
regions.

ﬁ To load, edit, save and close of pre-regions layer the system provides standard too for
work with vector objects (see description in the “Vector objects editing” chapter of the
Vectorization User Manual).
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Fig. 105. Creation of pre-regions using Voronoy diagram, when the “Remove slivers” slider is placed
to the middle position
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1: 1:16 Block scheme
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Fig. 106. Pre-regions created using images frames
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Fig. 107. Pre-regions created using stereopairs frames

159



PHOTOMOD 8.1 Project creation (Windows x64)

10.5. The list of stereopairs for a selected image

The system allows to open the list of images that form stereopairs with an image selected
in the Block editor window, including the case when two images forming a stereopair
are located on different strips.

c Only two images adjacent to the selected image are displayed from among the images that
form stereopairs with this selected image and located on the same strip with it.

ﬁ The displaying of images that form stereopairs with the selected image and located on different
strips depends on the settings of interstrip stereopair formation in the Settings window (Service »
Settings > Block scheme, Forming interstrip stereopairs section).

ﬁ Formation of stereopairs for the projects of Satellite scanner imagery and Airborne Digital
Sensor ADS types is described in the “Manual creation of stereopairs” section in the “Block
adjustment” User Manual.

To open the list, perform the following:

1. Select one image in the Block editor window and click the &l button. The following
window opens: Stereopair images for image which was selected in the Block
editor window.

~ "y
. Stereopair images for image Aalen__04-~0114... ot e

h B

Image name Strip name  Intersection angle
1 {Aslen_04-0113 rgb, 1 10050646
2 Aalen_04-0115.1gb 1 18815065

Shown 2 images of 3

% 4

Fig. 108. The list of images with which the selected image forms stereopairs, additionally sorted by
the convergence angle

This window contains the following elements:

» The table containing the list of images with which the selected image forms a
stereopair. The table has the following columns:

o Image name — with which the selected image forms a stereopair;
o Strip name — the name of the strip this image is located in;
o Intersection angle.

» The toolbar containing the following buttons:

160


solver.pdf
solver.pdf

PHOTOMOD 8.1 Project creation (Windows x64)

o ] - allows to open a stereopair to the image selected in the abovementioned
table;

o [#& — allows to specify the Settings for displaying a list of stereopair images
depending on the convergence angle.

» The section that displays the number of images contained in the table (depending
on the preset convergence angle) as relating to the total number of images with
which the selected image forms stereopairs.

2. To specify the Settings for displaying a list of stereopair images depending on
the convergence angle, click the [ button. The Settings for displaying a list of
stereopair images window opens:

‘ Settings for displaying a list of sterecpair images e

Minimum intersection angle a

Maximum intersection angle 45

Fig. 109. The Settings for displaying a list of stereopair images window
+ Set the minimum intersection angle;
+ Set the maximum intersection angle;

» Click OK to close the window.

10.6. Block scheme settings
The system provides possibility of block scheme export to KML (KMZ) format.

1. For export choose the Block » Export block layout to KML, KMZ. The Export
block layout to KML window opens.

2. Specify the following parameters:

+ the Export selected images only checkbox is used to export part of block
scheme;

* Frames color — allows to specify color of block scheme border;

* Fill color — allows to set on the color filling inside of block scheme border.
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@ Export block layout to KML -

[] Export selected images (strips) only

Fil color | N

| Ok | | Cancel
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Fig. 110. Block scheme export settings

3. Click OK.

@ The system allows to obtain auxiliary data from block scheme — outlines of all/selected
block images (strips) or common boundary of block/group of selected images (strips) — as
vector objects on new vector layers.

To export vector outlines, obtained from block scheme, choose export format in the Vectors »
Export menu.

11. Convert reference crosses

The system provides the possibility to process data from TK-350 topographic camera
installed on the Kometa satellite topographic unite designed to obtain high-precision to-
pographic imagery used for terrain mapping.

For data processing, the camera passport file (with *.txt extension) is used that cor-
responds to the orbit under processing, with grid cross coordinates corrected taking
into account calibrated distortion, refraction, and coordinates of the main point.

The system allows to convert this file to the camera passport file with *. x - cam extension
(required for further block adjustment with original imagery when measuring points of
laser reflection) and to the table of crosses with *. txt extension for its further processing
using PHOTOMOD ScanCorrect (see the “ScanCorrect” User Manual).

To convert TK-350 camera passport file, perform the following:

1. Choose Block > Reference crosses conversion. The Convert cross coordinates
window opens.
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r it
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Fig. 111. The Convert cross coordinates window
2. In the File with refinements input field, click the _... | button to locate an input
camera passport file (with *.txt extension) in the Windows filesystem;

3. Inthe Output file input field, click the _... | button to locate output camera passport
files and tables of crosses in the Windows filesystem;

4. Click OK to convert a file.
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