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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 UAS menu and
also the context menu of the System Monitor module (the & 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.

# Control Panel -- Network profiles management 18] x|
Profile  Resources  Help
Profiles- Resource tree-
=+ + X | 2
SSES e b

Profile Free :l Wirtual Folder Free
Project 1 44978 | /Images |
Project 2 22478 1 (V\Projectz1\PhSDataz) 1.46 TB
Project 3 1.24 T8 2 (\\Projectz2\PhSData) 2,24 TB

Project 4 2.24T8 /Projects

Project 5 1.46 7B ‘\\FileziPhs 579.24 GB

Project 6 1.20 T8 /Supplementary data

Big project 1iFilez\Outside 579.24 GB
/Test

Project 7 - \RazuvanovaiDiIMAGES) 1 Ebit 430.40 GE

O I Cancel | Apply

Fig. 1. Creating resources structure of network profile

The folder tree displays in the PHOTOMOD Explorer window after creating profile.
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E% PHOTOMOD Explorer =10l x|
BEREX |+ RO EE

Prafile: Example v| Mame = Size: | Time Path |

- Images Pyramid 02.11.2011 16:52:16 Pyramid

" Projects po_7015_rgh_0000000, 22,93 ME 26.05.2003 7:26:00 po_7015_rgb_0000000, 5

- Supplementary data po_7015_rgh_0010000,tf 22.93MB 26,05,2003 7:26:00 po_7015_rgb_0010000.tF

=8

e Pyt anid « | LI
Fiter |

3 resources [ 43 081 132 bytes (selected; 0 resources § 0 bytes) A

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.

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.

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.
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SI=E]
Find || *
# | Tame | Note Iﬂ
1 Cartesian Left Left Cartesian reference system
2 Cartesian Right Local right Cartesian reference system
3 Local Curved Left Local left Carkesian reference system which takes into account Earth curvature
4 Local Curved Right Local right Cartesian reference syskem which takes inko account Earth curvature
5 Abidjan 1987 | UTM zane 290 Cote D'Ivoire (Ivory Coast) west of 6 deg West, IGN Paris EPSG Supersedes Locodjo 65 ' L.,
& Abidjan 1987 [ UTM zone 300 Coke D'Ivoire (Tvory Coast) east of 6 deg West, IGN Paris EPSG Supersedes Locodjo 65 [ U, .,
7 Abidjan 1987 Coke D'Ivoire (Tvory Coast), IGM Paris EPSG Supersedes Locodjo 1967 (EPSG code 4142,
g Adindan / UTM zone 370 Ethiopia - west of 42 degrees East. Sudan - west of 42 degrees East. EPSG
9 Adindan | UTM zone 38N Ethiopia - east of 42 degrees East, Sudan - east of 42 degrees East, EPSG
10 Adindan Ethiopia; Sudan EPSG
11 Afgooye [ UTM zone 38N Somalia - west of 45 degrees East, EPSG
12 Afgooye [ UTM zone 394 Somalia - east of 48 degrees East, EPSG
13 Afgooye Somalia EPSG
14 Agadez Miger EPSG
15 AGDEE | AMG zone 43 Australia - 102deg East to 108deqg East, EPSG
16 AGDEE | AMG zone 49 Australia - 108deq East ko 114deqg East, EPSG LI
,TI Cancel |

Fig. 3. Coordinate systems database window

The system provides possibility to edit coordinate systems database. The Coordinate
systems builder module allows to edit coordinate systems, to create new ones, to perform
import and export of coordinate systems (see the “General information” User Manual).

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.

i
Find Iwgs *
* | Mame | Note Iﬂ
375 Mercabor \WGES 84
1099 WiES 72 [ UTM zone 100 130deq West ko 120deq West; northern hemisphere, EPSG
1100 WG5S 72 [ UTM zone 105 130deq West to 120deq West; southern hemisphere, EPSG
1101 WGES 72 IUTM zone 111 120deq West to 114deq West; northern hemisphere, EPSG
1102 WiES 72 [ UTM zone 115 120deq West ko 114deq West; southern hemisphere, EPSG
1103 WG 72 [ UTM zone 12M 114deq West to 108deq West; northern hemisphere, EPSG
1104 WiES 72 [ UTM zone 125 114deq West ko 108deq West; southern hemisphere, EPSG
1105 WiES 72 [ UTM zone 130 108deq West ko 102deq West; northern hemisphere, EPSG
| 1106 WGS 72 [ LT zone 135 [105deq West ta 102d=q West; southern hemisphere. EPSG
1107 WiES 72 [ UTM zone 141 102deq West ko 95deq West; northern hemisphere, EPSG
1108 WiES 72 [ UTM zone 145 102deq West ko 95deq West; southern hemisphere, EPSG
1109 WGES 72 [ UTM zone 150 96deq West to 90deq West; northern hemisphere. EPSG
1110 WiES 72 [ UTM zone 155 96deq West ko 90deq West; southern hemisphere, EPSG
1111 WES 72 [ UTM zone 160 90deq West to S4deq West; northern hemisphere, EPSG
1112 WS 72 [ UTM zone 165 90deq West ko S4deq West; southern hemisphere, EPSG
1113 WiES 72/ UTM zone 17M S4deq West to 78deq West; northern hemisphere, EPSG LI
K I Cancel |

Fig. 4. International coordinate reference systems database
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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 “General information”
User Manual).

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 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.
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@ 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).

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.

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

* 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.

@ 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.

10
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5.3.2. Formats of satellite scanner images

Maodel of
sensor

Satellite Format

Fig. 5. Formats of satellite scanner images

1
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Model of s ) p ing level Stereo
. atellite rocessing leve processing

Fig. 6. Formats of satellite scanner images

5.3.3. Accuracy of satellite scanner blocks adjustment

Table 1. 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)
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
IRS 1C, 1D 6/23 100000 20/20 - Generic Yes (DO)
Cartosat-1 25 25000 3/5 800 RPC Yes (SO)
(IRS P5) (10000)
Resourcesat- -/5.8 100000 20/20 - Generic Yes (DO)
1 (IRS P6)
EROS A 2 25000 4 100 Rigorous Yes
EROS B 0.7 10000 2 30 Rigorous Yes
IKONOS 1/4 5000 1/3 10 Rigorous, Yes (SO)
RPC
QuickBird 06/24 5000 1 10 Rigorous, No
RPC
OrbView-3 1/4 5000 1 15 RPC Yes (SO)
ASTER 15 50000 15/25 200 Rigorous Yes (SO)
FORMOSAT- 2/8 25000 3.5 100 Rigorous No
2
(10000)
KOMPSAT-2 1/4 10000 2/5 200 Rigorous, Yes (DO)
RPC
WorldView-1, 0.5 5000 0.5 15 Rigorous, Yes
2 RPC
(2000)
ALOS Prism 25 25000 3/5 10 RPC Yes (SO)
GeoEye-1 05/2 5000 (2000) 0.5/1.5 3 RPC Yes (SO)

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)
Resours-DK 1/3 10000 3-5 - Rigorous, No
generic
Pleiades 05/2 5000 (2000) 0.8/2 4 RPC Yes (SO)
SPOT 6, 7 15/6 10000 (5000) 2/2 17 RPC Yes (SO)
KOMPSAT-3| 0.7/2.8 5000 2 40 RPC Yes (SO)
KOMPSAT-3A| 0.5/2.2 5000 2 40 RPC Yes (SO)
TripleSat 1/4 10000 (5000) 1 26 RPC Yes (SO)
KANOPUS-V| 2.5/10 25000 1.3/3.3 50 RPC Yes (DO)
(10000)
Resours-P 0.7/4 5000 3/4 50 RPC Yes (DO)

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).

13
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|—Ggorous method>7

Monoblock Stereoblock
FORMOSAT-2
EROS AB A8 KOMPSAT-2
Ground control KOMPSAT-2 . SPOT 1-4 s
points SPOT 1-4 _per TERRA/ASTER
TERRA/ASTER image
SPOT 5-4
Resours DK -6

3-4
points in
double
overlap area

34
points in

quadruple
overlap area

Fig. 7. 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.

14
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RPC-method
Monoblock Stereoblock
.

QuickBird —

OrbView-3

WorldView-1 1-4 GeoEye-1

GBOEye-T i per image ’KONOS 1 '4
Ground control IKONOS ALOS (PRISM) _

points Pleiades KOMPSAT-2 4-5

ALOS (PRISM) Cartosat-1 (IRS P5)}

KOMPSAT-2 | 45 .

Cartosat-1 (IRS P5) | per image per stereopair

Check points

34

pointsin | points in
double overlap quadruple
area overlap area

Fig. 8. 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.

15
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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. 9. 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:

16
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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;

17
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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 countrol and
{*.cam) tie points

GPro

In-flight exterior orientation
{*.odf)

Level 0 imagery generation,
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measurement Bundle adjustment
Level 1 imagery + metadata (".sup), Adjusted exterior orientation
calibration (*.cam), (*.odf.adj)

in-flight extenor crentation (*.odf)

PHOTOMOD

h 4

Fy

[JEM creation, 31 vectorization,
arthoimagery generation

Fig. 10. 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.

ﬁ 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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* Preparation of ADS data o o] 34

—Source data placemant
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W Including subFolders
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rCamera calibration data placement
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—Processing

The following operations should be performed:
Copy found L1 data to subfolders in the target Folder
| Fix absolute paths in . sup files

v Comvert 16 bps images to S bps MS-TIFF with histagram normalization (grayscale only)

o4 Distribubed processing Cancel

Fig. 11. Preparation of ADS data
2. Specify folder with ADS data, obtained after preprocessing, in the Source data
placement section.

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 Camera calibration data placement section specify the exact folder, con-
taining files with interior orientation parameters — *. cam files and misalignment.dat
file (usually, they are stored together). Subfolders are not examined in this case.

6. Inthe Processing section choose what is necessary to perform:
» Copy found L 1 data to subfolders in the target folders (is always performed).

» 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 *,o0df.adj — adjusted exterior orientation parameters;
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o *,cam — interior orientation parameters.

» 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).

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

In order to prepare big ADS data volumes in the system you 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.

Preparation of ADS data: distributed processing

Found .sup files I 4

Murnbet of processing tasks I 4

Ll

oK | Cancel |

Fig. 12. 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 subfolders are created in the target folder, and their
names are the same as images names. Each of subfolders contains the following files:
*.sup, *.odf, *.o0df.adj, *.ads, as well as image file (*.tif) or set of (*.tif) files that
contain the image fragments according to description in ads-file.

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.

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

1. Define a set of images 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.

2. Choose the Block > Add strip or click the #m button in the Block editor window to
create a strip (see Section 7.3).
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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.

7

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.

7
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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).
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Fig. 13. Search for ADS images and accompanying data

X close

Choose folder that contains images. The contents of selected path are displayed

+ 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.

» Show details allows to open the Adding images found window to view detailed
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 @4 Search button. In the Images to add section are shown found data.

@ 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.

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

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

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
opens for setting of output images parameters.

e
—iarrection parameters———————— olor depth—————— OMpression ormak
{+ Save separately 8 bit ' Nome " MS-TIFF
" Apply to image £ 16 bit ™ IPEG with quality 100 % " MegaTlFF
£~ Marmalize hiskogrann {+ Auko e Law £+ Auko
roukput Falder
PHOTOMOD resources
I,I'Techsupportll'ﬁDS_Bautzen,l'New project ads40/Images, |
—IF output resource exist:
f+ Skip " Owerwrite " Rename
ok I Zancel

Fig. 14. Default parameters of images transformation

9. 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.
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é 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.

10. Click OK to start operation of images load and transformation. It could take notice-

1.

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.

12. 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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Fig. 15. 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” 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
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;
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» 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.

5 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.

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).

é 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).
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A\

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.
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Fig. 16. VisionMap A3 SLF project

5.5.3. VisionMap A3 (central projection)

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

Specify folder with VisionMap A3 data.

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-

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

ing actions:
1.
2.

tion 6.1).
3.
4.

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

28



PHOTOMOD 6.4

Project creation

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.

7. Choose Orientation > Direct georeferencing or click the iy
toolbar. After that the system displays information window, which
tion about number of images adjusted using exterior orientation

Proceed to stereo processing step.

1: 1:28 Block scheme

RN EN Y
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Fig. 17. VisionMap A3 project (central projection)

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:

29



PHOTOMOD 6.4 Project creation

» 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 &J

Name

New zealand

Description

Type
Central projection ADS 40
Satellite scanner imagery VisionMap A3 5LF

Coordinate system

Cartesian Left (Left Cartesian reference system) Select...

Orientation: left, geo-referencing: local coordinate system

Relief elevation min m max m

Project path

- [Techsupport/NEW -
- [Techsupport/Oblaka_test_bulgaria
- [Techsupport/Opten
- [Techsupport/RGBI_Group
/Techsupport/ResursDK_Group
- fTechsupport/Resurs_P_China
- [Techsupport/Rostov_SPOT
- [Techsupport/Satellite_Group
/Techsupport/Satellite KazEQSat
- [Techsupport/Satellite_Novokuznetsk
- [Techsupport/Satellite_Pleiades_Group
- /Techsupport/Satellite Suraut h

=)

Full project path
{Techsuppert/New_Zealand_Group/New zealand

l QK ] ‘ Cancel

Fig. 18. New project window

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;

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

» ADS 40 - used for processing of data, acquired by ADS 40/80/100 digital sensor;
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7.

10.

11.

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

In the Coordinate system section click the Choose button (see Section 4.1).
Project coordinate system could be chosen from the following sources:

* From DB: International, Local — used for coordinate system choosing from in-
ternational or local database.

7

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

* 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).

[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).

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

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. After that service folders and configuration
files are created in the specified project folder.

[optional] In case of creating the ADS project, proceed to ADS data preparing and
images loading (see Section 5.4.4).
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Fig. 19. 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).

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:
* 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.

32



PHOTOMOD 6.4 Project creation

@ 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.

- Working coordinate system 5[
Select... _I

Reset 0 | Cancel

IOrientation: right, geo-referencing: local coordinate system

Fig. 20. 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).

Table 2. Brief description of the “Block” menu

Menu items Function
im Add strip allows to add new strip
i Delete strip allows to delete selected strips of block in 2D-win-
dow
% Strip properties used to view and edit properties of selected strips —
strip’s name and type (regular or irregular)
Invert image order in strip allows to invert strips order
Selected strips to block start allows to move selected strips to the beginning
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Menu items

Function

Selected strips to block end

allows to move selected strips to the end

Ji Move selected strips up

allows to move selected strips one strip up

T Move selected strips down

allows to move selected strips one strip down

Make selected strips irregular

allows to change regular strip to irregular

Make selected strips regular

allows to change irregular strip to regular

TtLAdd images from files

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

YAdd images from resources

allows to add images located in active profile re-
sources to selected strip (see Section 7.4.3)

Add images from resource folder

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

HDelete images

allows to delete selected images from project (im-
ages files are not physically deleted at that)

Delete images selectively...

allows to selectimages in accordance with specified
criteria for deleting (see Section 7.8.3)

EImage properties

is used 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

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

EFShow images

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

7 Show selected images only

allows to turn on/of selected images display

Check images

allows to check images, for example, to find images,
where radiometric correction is recommended

Mark all images as checked

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

Market to selected image

allows to move marker to center of the image, selec-
ted 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 w/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

allows to split images block to strips automatically
using images names, exterior orientation paramet-
ers, metadata, and split VisionMap images block
(see Section 7.8.1)
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Menu items Function

{}Rotate selected images allows to rotate selected images at any angle relat-
ively to initial or current position of block images

Rotate images by block layout allows to rotate all or selected images of block con-
sidering 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 allows to define/calculate GSD value in meters for
all or selected images of block (see Section 10.1)

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

Create vector layer from block layout allows 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 allows to create pre-regions by images/stereopairs
to provide joint work on a project (see Section 10.4)

Export block layout to KML... allows to export block scheme to KML format

Useful areas allows to calculate useful areas in automatic mode

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.

To open the Block editor window choose the Windows > Block editor (Ctrl+Alt+B)
or click the [&] button on the main toolbar.

@ Block editor ] |
Tadh2| el X LT 2B EEA|laPHRE| 0 BIREL
0 1 2 3

1 20714 - EREE 2 0710

2 30724 —+ 30722 —» 30720 —

Strip:  2[2/2] Image: 2 0712 [2/3/6] Fontsize: &

Fig. 21. 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;
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+ 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.

é 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.

Table 3. The toolbox of “Block editor” window

Buttons Function

=iy allows to change the Block editor window size so
that window displays all list of strips/images

- allows 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)

i is used to search for an image by name (part of
name)

& allows to select in the list initial images, that contain

marker position

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

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

= reverse images in the strip order

o allows to add new strip

=] allows to remove selected strip

il allows to move selected strips on one strip up

T allows to move selected strips on one strip down

B is used to display and edit properties of selected

image
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Buttons Function

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

i used to add images from files located in active pro-
file resources to selected strip

H allows to delete selected images from project

Fa is used to radiometric correction of selected image

< B 6By allows to move selected images left/right/up/down

3 allows to rotate selected images to any angle relat-
ively to initial or current location of images in the
block

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

G allows to open the ImageWizard utility to setup
images

E allows 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 “General information about system” User
Manual)

P allows to set on/off displaying only selected images

mode

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 &= button in the Block editor window’s

toolbar. The New strip window opens.

ﬁ During creating of project the New strip window opens automatically to create the first

strip.
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5.

i

M ame IStfiD 3

[ Inegular stip

ok I Cancel

Fig. 22. New strip properties

Define Name of the strip.

[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.

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.

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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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 12-bit images with/without JPEG-compression (with pyramid or without it), that
the system considers as 16-bit ones, so images radiometric correction is not neces-
sary;

* Windows Bitmap File (BMP);

* VectOr Raster Maps (RSW) — images ofPanorama;

+ ERDAS IMAGINE (IMG) ' ERDAS system raster format;
« NITF (NITF);

« JPEG (JPEG);

« GIF (GIF);

« PNG (PNG);

« USGS DEM (DEM);

+ PCIDSK (PIX) — raster format with georeference in the heading developed by PCI
Geomatics company;

+ JPEG2000 (JP2) — raster format with JPEG compression and georeference in the
heading developed.

g 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. 23. 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;

» perform radiometric correction to improve visual properties of images;

» save images georeference (if georeference files are available for source images).

The following buttons in the Source section allows to select images source files:

« 3@ — allows to select all files;

« Bt — allows to unselect all files;

« i — allows to invert selection of files;
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. — allows to refresh lists of files and folders in case of changing in file structure

while module is launched.

Table 4. The “List” section toolbar

Buttons Function

(= allows to select all files

Bi allows to unselect all files

J:E allows to invert selection of files

T allows to enable display only source images of ac-
ceptable raster formats (enabled by default).

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

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

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

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

= allows to show in Preview window all images (if se-
lected image without pyramid, temporary pyramid
creates automatically)

B allows to enable display of images with radiometric
correction applied (enabled by default)

4 allows to perform radiometric correction of image
selected in the list

4 allows to apply radiometric correction parameters

saved in *. rmc file to selected images

g allows to save radiometric correction parameters of
selected image to *. rmc file

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

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

A allows to create the pyramid

| allows 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);

41



PHO

TOMOD 6.4 Project creation

« @ _ 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;

« & — allows to setup image print parameters (see the “General information about
system” User Manual).

7

To show/hide scroll bars in the View window is used the Ctrl+F8 hotkeys.

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 {4 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 'down arrow’ button on the right of the + button allows to open menu used
to perform one of the following actions:

o all images files only from current folder;
o all images files from current folder, including subfolders;
o Adding scanner images.

* 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).
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6. [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.

B Autolevels =

?r/ Mode

Stretch channel histograms

| +-3 std.dew.

Auto skd,devy.

Manual std.dew.

|
+-5 skd.dex. |
|

QuickLook

Cancel |

Fig. 24. 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,

» +-3 std. dev. — allows to cut histogram area out of 3 standard deviations;
» +-5 std. dev. — allows to cut histogram area out of 5 standard deviations;
* Auto std. dev — allows to exclude light-exposed areas on image;

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

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

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;
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@ 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.

@ This type of compression is applied to output images of MS-TIFF format only.

* 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;
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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.

@ The [ button is used to choose coordinate system of georeference file.

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.

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.

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
itis 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.

Choose Block » Add images from resources or click the ] button in the Block
editor window. The Open window opens, that shows all active profile resources.
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Fig. 25. Choosing images from active profile resources

3. Choose images files using one of the following ways:

» Todisplay images files of interior MS-TIFF format and usual TIFF format, choose
the TIFF images option in the list located in the right lower corner of the window.

* To display JPEG images files, choose the JPEG images option in the list located
in the right lower corner of the window.

» To display images files of acceptable image formats, except for MS-TIFF and
TIFF formats, choose the ALl resources option in the list located in the right
lower corner of the window.

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

4. Choose images files and click the Open button. The images are added to selected
strip.

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

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

2. Choose a folder containing images files.

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

4. 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.

7.5. 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 next strips adding choose the Block » Add strip or click the §L button in the Block
editor 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. 26. 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;

o R — denotes that the radiometric correction was performed;
o ID — source name of image, obtained from metadata;

o Type — type of sensor, from which image was obtained;
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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 Radiometry — 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 Details — allows to open the Image details window to view features of selected
image, to save them to txt-file or to export of scheme (vector boundary) of image
to MIF/MID format.

Bi Image details O]

Image ID: po_7015_rgbh_0000000 ﬂ
Image type: IKONDS-2

Preprocessing level: Standard Geometrically Corrected
Format: GeoTIFF

Remarks:: MOSCoW STERED SAMPLE

Bits per sample: 11

Acquisition date and time: 03/05/2002 09:01:00.000
Satelite: IKONDS-2

Sakelite elervation: 72.3

Satelite azimuth: 341.0

Sun elevation: 49,76

Sun azimdth: 170,18

Raster height: 2001

Raster width: 2001

Bands count: 3

-
8
Save... MIF/MID, ., Close |

Fig. 27. Image properties

o Name - allows to change project name of selected image (by default the image
name is the same as the file name);
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r. Change name of the image in project l = | (=] |—?hr

Using image names

PO_422044 BGRM_0000000
PO_422044 BGRN_0000001

PO_422044 BGRM_0000002
P 477044 RARK 000003

Change image name

ImageID

po_311159_bgrn_0010000 Copy

Current image name

po_311159_bgrn_0010000 Copy

Mew image name

po_311159_bgrn_0010000 Clear

JEue L.

QK | Cancel

Fig. 28. Edit image name

The Copy buttons of the Image ID and Current image name fields allows to copy
accordingly ID and old name of image in to the New image name field. The Clear
button allows to clear the New image name field.

o MIF/MID — allows to export scheme (vector boundary) of images selected in the
table to MIF/MID format, that allows to estimate images coverage of territory of in-
terest, for instance.

% Ctrl+A hotkeys allows to select all images.

o Delete — allows to remove selected images from the table.

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).

é Button is shown while working with ADS project only.

In order to add satellite images to a project perform the following actions:
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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 &= button in the Block editor window.

2. Choose Block » Add images from files or click the {Z 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);

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

4. 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.

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

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

5. Click the @& 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).

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
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+ Ifin the Auto-search section the Show details checkbox is not set, the Images
to add table shows all images found and their properties from metadata.

+ If in the Auto-search section the Show details 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).

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;

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

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

@ 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.

ﬁ 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.

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.
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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 Show details checkbox.

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

[
B Addind images found H=] E3
I S R
[ Products Project images
 Selected image:
m Po_?DlS_rgb_DDUDDDD ‘ By
Pan-sharpening... | Narme in praject Ipu_?DlS_rgb_UDUUUUU [5|
— Product files Image IC: po_7015_rgb_0000000 3
Image bype: IKONOS-2
Mame | Path | Size | Type - Preprocessing level: Standard Geometrically Corrected
po_7015_a... WILEZ\T... 236 01 DBF IRt G d
po_7015_a,.. \\FILEZT... 236 40T 5HP Kl 2
po_7015_a,.. \WFILEZiT... 108 AL SHR
po_7015_c... YWFILEZiT... 398 COmpone, .. Fadiometry... | \/ Add I
po_7015_c... \\FILEZ\T... 372 Compone. ..
po_7015_c... \WFILEZiT... 116 Compone... — (=
Po 7015 Q.. |IFLEZT.. 940 DEF IS 8 il
po_70150... \\FILEZT... 816 SHP mame | R |10 [ Type | width [ Height [ Bands | B tes[lglxell
po_7015_.. \|FILEZT... 116 SH =
po_7015_... \IFILEZiT... 6039 Metadata LI
[ Product images
D | width [ Height | Bands |_Bytefpixel |
po_7015_... 2001 2001 3 ]
po_7015_... 2001 2001 3 6
Radiomety,. Details, . Mame, | Delete |

Fig. 29. 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.

g In the Products parts images, metadata files and service files are displayed.

The Products panel is used to view properties of RS products found and contains the
following features:

* 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);

é For images without metadata found by auto-search with the Show rasters without metadata
checkbox set, you should specify Raster as a product type.
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* The Pan-sharpening button is used to start pan-sharpening operation — merging of
color (multispectal) image with grayscale one with more high spatial resolution to
obtain as a result color image with better resolution;

* The Product files table is used to display all files (images files, files with metadata)
of remote sensing product selected in the Products panel, and their properties (name,
path, size and extension);

* 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 It is 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 Selected image section is used to view properties of image selected in the
Product images table of the Products panel, and to view the image, perform ra-
diometric correction and adding it to the load list.

The ID field displays unique image name, obtained from supplier. The Name in
project field allows to specify some name of the image in project (by default, it is the
same as ID). The [ button allows to clear input field of project name, the ks button
is used to copy ID to input field of project name.

The window below shows all properties of selected image, including properties of
survey, satellite, sensor.

The Radiometry button is used to view selected image and perform its radiometric
correction.

The Add button allows to add selected image to the Images to add table to load it
then to the project.

* 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.
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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).

The Radiometry, Details, Name, Delete buttons are used to work with image selected
in the loading table, and allow to perform radiometric correction, change project name,
show image properties and delete selected image from loading table (see the “Gen-

eral information about system” User Manual).

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 I,&J
Correction parameters Color depth ~ Compression Format
@ Save separately 8 bit MNone M5-tiff/Big TIFF
Apply to image 16 bit JPEG with quality | 100 MegaTIFF
Mormalize histogram @ Auto @ @ Auto
Qutput folder
PHOTOMOD resources
/TechSupportTests/Argentinalkonos/Argentina_lkonos/Images/
If output resource exists
Overwrite Rename @ Skip
oK Cancel

Fig. 30. 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).
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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).

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.

7

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;

iy
2

A\

File of MegaTIFF format has prf extension.

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.

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.

7

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 .
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é 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.

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 & 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:
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_"_. Image properties | X] I

Code I 710

Raster parameters

Size, pix.
| 9EAZ x 9248

Pixel Format
I 3 channels x 8 bit {Unsigned integer)

Caolar channels
I Red, Green, Blue

Resource name
I ITechsupportaldkirch_Groupawaldkirch_Images/z_0710,kF

Ground sample distance, m

O Cancel

Fig. 31. Image properties
* Name of image in the project;

§ 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 9.3.1);

@ 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.

é 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).
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@ 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);

» 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.

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

Table 5. The toolbox of “Radiometric correction” window

Buttons Function

= allows to load radiometric correction parameters

from a *. rmc file

= allows to save radiometric correction parameters of
image to *. rmc file
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Buttons Function

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

2 BRR

allows to change the channels order

allows to perform the channel transformation

allows to perform the radiometric correction

allows to edit curves

Bl | B B

allows to change brightness, contrast and gamma
of image

allows to edit color balance of the image

allows to apply filters

Gh| M| 1

allows to apply geometric transformation (rotate,
reflection)

allows to cancel all actions (up to 10 last actions)

5|

allows to undo the last action

I

allows to redo the last undone action

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

2. Click the =3 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.
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B Radiometric correction: 666 {16491 x 16453 x 3 = 8)

QAa®mas [HErN widfEaAo|o oo

OF I Cancel

Fig. 32. 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.

3. 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.

1 Question [_ O] x]
_ Raster 16 bits per zample!

\“/ Perform autolevels?

Fig. 33. Requirement to perform radiometric correction

4. Click the Yes button. The Auto levels window opens.
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B Auto levels

Mode!

Trirn left: 1.0 E ¥
Trim right: 10 Z 3

¥ ut backaround
Background color: lﬂ—E
Tolerance: lﬂ—E
Standard deviations: lm—@ Auta adjust

o I Cancel | Apply |

Fig. 34. The “Auto levels” window

5. Setup parameters of correction and click OK. Image radiometric correction is per-
formed.

§ Generally, it is 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. Select image in the List section in main window of the Raster Converter module.
2. Setup parameters and perform radiometric correction of selected image.

3. 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.

4. Choose image for correction in the list.
5. Click the &' button. The Load correction parameters window opens.

6. Choose parameters file and click OK. Correction parameters apply to selected im-
ages.

Perform the following to change channel’s order of output image:

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

§ The first order of channels is set depending on their order in the source image.
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[ Channels S E3
Red: Channel: 1
Green: IChanneI: 2 ﬂ
Blue: IChanneI: 3 j

[~ Grayscale (single channel)

Qk I Cancel | Apply

Fig. 35. Window of the order channels setup

2. Setup channels order to display and use in the system.

§ The Apply button allows to display changes.

3. [optional] To display only one averaged channel set the Grayscale (single channel)
checkbox on.

é Also the module provides possibility of converting single-channel panchromatic image to
image with three equal channels. To do this set the Grayscale (single channel) checkbox

off during conversion. As a result image has three equal channels.

4. Click OK.
Perform the following to transform channels of output image:

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

The window contains table with weight coefficients image channels.

M=

[ Channels transformation

Green Elue
1.000 0.000 0.000
0.000 1.000 0.000
0.000 0.000 1.000

ok I Cancel | Apply |

Fig. 36. The Channels transformation window
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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 [i, button. The Auto levels window
opens.

B Auto levels

Mode:

Trinn left: Il.D EI %a
Trim right: Il.D EI e

¥ Cut background

Background color: ID EI
Tolerance: ID E I
Standard deviations: I3.D El Auko adjust |

a4 I Zancel | Apply |

Fig. 37. 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
range;

* QuickLook — allows to use brightness from remote sensing data files.
+ 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.
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4.

5.

6.

Tov

[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;

@ 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.

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.

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

iew histogram of image and setup activation function, that specify arbitrary brightness

transformation, perform the following:

<

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.

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

|§ Curves [=]

charne!: [EEEI ~] (1 88l ]|

'

Restore

N Load... |
. Save.., |
i | ™ Forall
| T Preview

[ Cancel |
8 - Apply

n [ oex [

Fig. 38. 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] Set the Preview checkbox on to preview changes.

4. 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.

5. 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 g button. The Brightness-Con-
trast-Gamma window opens.

| Brightness-Contrast-Gamma

v nFly

QK I Cancel | Apply. |

Fig. 39. The “Brightness-Contrast-Gamma” window
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2. Choose Channels for correction: All in the same time or separately.
3. Setup balance of image brightness, contrast and gamma using sliders.

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 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.

| Color balance

Values: ID % ID % IE @

[ on fly

QK I Cancel | Apply. |

Fig. 40. 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] To display changes automatically set the On fly checkbox on.

§ The Apply button allows to display changes.

4. 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 i button. The Filters window
opens.
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6.

B! Filters [_ O]
Filker bype: IEIur j

Aperture size _ -

Filtering level (D-100%)
T

[~ onFly

Fig. 41. 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] To display changes automatically set the On fly checkbox on.

@ The Apply button allows to display changes.

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
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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.

¥1 Rotate-Flip [_[C=]
ERNCINE

Fig. 42. 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.

. Automatic splitting into strips by image names lﬁj

Irmage name format:

@ Strip name ( -/ _) Image name

Regular expression

Strip name position 1
Position of image number in strip )

Each image in a separate strip

All images in one strip

Strip names

@ From image names Serial numbers

Ok | | Cancel

Fig. 43. Split images into strips by names
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2. 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 u
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 (S) tem-
plate.

3. [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.

§ 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.
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- Split into strips by exterior orientation == LI

% GPS-time " image names

"Images order Fram

irection of motion between skrip:
{* top ko bottom " bottom to top ‘

irection of motion inside strip:
% |eft b right: " right ko left ‘

oK I Cancel |

Fig. 44. 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;

é 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).

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.

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.
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( . Split parameters [i_E-J |

Using irnage names

Using ExtOr

Max angle deviation | 2.0

@ Auto mode

Ok l | Cancel

Fig. 45. 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;

g 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.

+ 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 L button. The Group rename window opens.
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Original and New names of selected strips are displayed in the window.

. Group rename e
Original names Mew Mames
flight_cne f light_o1
flight_twe f_light_t_1

Delete starting symbols  Delete ending symbols

= I3 ry

- -

1

Add prefix Add suffix
f] 1

| 0K | | Cancel

Fig. 46. 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.

7.8.3. Deleting images selectively

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

ﬁ 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
opens.
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. Selective delete images @
Search criteria
[T Mo GPS time [TNe projection center
[7] Mo interior orientation [TINe EC angles

[7] Mo measured triangulation points

[T "0Omega" absolute value »>= |150 = [ Pitch absolute value >= | 150
[C]"Phi" absolute value == 150 = [] Roll absolute value »>= | 150
[C]"Kappa" absolute value >= |00 = [ Vaw absolute value >= |00
[T Projection center Z < (00 M [ Projection center Z > (00 M

|| Use adjustment results

[¥] Each 8 - imageinstrip | [T]By adjusted convergent angle
|| Distance between centers < |00 S om Image number in overlap 2
By overlap percentage = 600 = % Don't filter images with convergence angle range
from |10.0 — ° to | 300
Block bounds offset | 0.0 * [Units]

[ Find images matching criteria

Search results

flyl_MIOGAIKDSC03900
flyl_MIOGAIKDSC03933
[T] flyl_MIGAIKDSCO3993
flyl_MOGAIKDSC03927

flyl_MIGAIKDSC03930

View in block layout ] [ Delete checked I

Fig. 47. Setting of images selection criteria for deleting

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

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

+ 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;

» 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;

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

 set on the appropriate checkboxes to search images with No GPS time, No in-
terior orientation or No measured triangulation points.
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3. Click the Find images matching criteria button. Images found are shown in the
Search results list and compose the list of images to delete.

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

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

6. 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 and edit the images list of the project. To

open the Image list window choose the Window » Image list... or click the [ button
of the Orthorectification toolbar.

r. Images list =RRCE X |
Name only | @ [EE:FE«EE | [3 8 B =
Image Dimensions | Channels | Viewing angle
1 /Techsupport/Waldkirch_Group/Waldkirch/2_0710 9862 x 9248 (R, G, B)x &
2 (Techsupport/Waldkirch_Group/Waldkirch/2_0712 9856 x 9244 (R, G, B)x &
3 /Techsupport/Waldkirch_Group/Waldkirch/2_0714 9656 x 9244 (R, G, B)x &
4 /Techsupport/Waldkirch_Group/Waldkirch/3_0720 9315 x 9184 (R, G, B)x&
5 /Techsupport/Waldkirch_Group/Waldkirch/3_0722 |9322 x 9188 |(R, G, B) x8&
] /Techsupport/Waldkirch_Group/Waldkirch/3 0724 9320 x9186 (R, G, B x 8
mages Total/selected: 6/0

Fig. 48. The Images list window

The main part of the window contains a table of mosaic project images with the following
information:

» Image — attribute for full path to image file;

é Set the Name only checkbox on to display image file name only;

* Dimensions —image size in pixels;

@ Points sorting in columns of the list is performed by mouse click on the column header.

* Channels — channels number and number of bytes per pixel;

Toolbar and standard selection and searching tools are placed in upper part of window.
Number of Images total/selection displays in the status bar of the window.
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Table 6. The toolbox of ‘Images list’ window

Buttons

Function

]

is used to search for an image by name (part of
name) in the list

-+
3

allows to select all images in the table

+
T
5

allows to unselect all images in the table

+|
k4
H

allows to invert selection of images in the table

+E

allows to highlight images, selected in the table, on
active layer

u+

allows to highlight image, selected in 2D-window,
in the table

allows to refresh table of images and recalculate
quantity of cutlines, which fall into images

allows to restore the default order of images after
changing

allows to move selected image at the head of the
list;

allows to move selected image up the list;

allows to move selected image down the list;

allows to move selected image at the end of the list;

allows to invert selected images or group of images

allows to reverse images in the table

allows to save the list of selected images and their
file paths in a text file

allows to open the Columns list window

8. Project management window

8.1. Project menu

Table 7. Brief description of 'Project menu’

Menu items Function
New... allows to create a new project
=Open/Manage (Ctrl+Alt+0); allows to open the Project management window
¥ Reload allows to reloads a project to update it after changes

appeared during mutual work

Synchronize

allows to re-calculate a project data after editing of
some parameters, e.g. re-calculates interior orient-
ation after changing camera parameters

Close allows to close current project and to start “without
project” mode (see Section 6.2)
Properties allows to open the window used to view and edit

some parameters of opened project (see Sec-
tion 8.3)
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Menu items

Function

Recent

allows to open a list of projects opened recently in
the system

Iz Join projects...

allows to merge data from several projects of active
profile (see Section 8.9)

%] Project state

allows to display processing status of the following
project stages (see Section 8.4)

Load work environment

allows to load during a project opening a project
work environment (a set of all layers loaded to the
system) saved previously to *.x-work file

Save work environment

allows to save a project work environment to *.x-
work file, i.e. to memorize a set of all layers loaded
before save operation

Exit

allows 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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=T
o - x| " | —_
PIEEEEIEIEIE: (i)
[ Projects || Project properties
M JProjecks d
Project 2_Small1 @
Project 2_Small2 create
Project 2_5Small2_copy J @
B fProjects)
S Frokcts =
Project 6_Small1 ] :
B [Projects,
&
)
= Backup

delete

- Intergraph_New g
1

Intergraph_New_copy1

Intergraph_New_copy2 i
Intergraph_MNew_copy3 LI .D,
|,fPro|cus,flntcrgrapI‘BW_Grnup_l'Irlergmph_Ncw Connect
[ Show this window on startup 4'5
[+ Open last loaded project on startup
Import 4.x
Open Wilo project Cancel
{ProjectsfIntergraphEW_GroupIntergraph_New A

Fig. 49. 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 4] — 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 [ — allows to display all projects as hierarchic tree list — shows project folders
(virtual folders and their subfolders);

o [EZ - allows to display all projects as linear list;
o EZ — allows to display all projects opened recently in the system:;

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.
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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 iz — allows to open the Join projects window used to merge data of several pro-
jects (see Section 8.9).

o i3 — allows to open the Rename project window used to rename a project selected
in the list.

é It is 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;

§ 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:
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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 ﬁw

Project
Antwerp

Path
FAntwerp/

Type:  Central projection

Description

| -

Mumber of images: 1517

Coordinate systern

Belgium 72 (31370} (Benerniickan CK, makcumansHo noxoxan Ha LB @

Orientation: right, geo-referencing: glebal coordinate system

Relief elevation min 0000 m rax 100,000 0y
Contents
Type Q-ty Size ar

Basic project data - -
Images metadata - -
Images - -

m

Image cache - -
DEMSs - -
Mosaic data - -

Other processing data - -

Backup copies - -

Ternporary data - - -

ok || cance |

Fig. 50. Project properties
The window contains the following parameters:
* Project — shows opened/selected project name;

» Path — path to a project in active resources profile;

81



PHOTOMOD 6.4 Project creation

* Type — type of opened project: central projection, satellite scanner survey,
ADS 40/80/100 or VisionMap A3;

» Description - description input during project creation;

* Number of images — number of images loaded to a project;

§ The Statistics button allows to display statistic data about images in project.

.- Project images statistics

Images in the project: 6 ;I
OF wuhich:

- unchecked: 0

-1bps x 3(R,G,E): 6

=
Close |

Fig. 51. 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.

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.
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x|
Images: &, strips: 2 = *é E
V Interior orientation ic:] m @ @5 EEEQ
v Relative arientation @ ﬁ E :f; %"
\V Exterior orientation .ﬁi
Refresh | Close I

Fig. 52. 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;
s ¥ — not accomplished step.

The window contains information about number of images/strips in the block and the
following buttons used for block forming:

 im —to add new strip;

« ¥4 — 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):

* #® — to define camera parameters;

« [ - to perform manual measuring of fiducial marks;

« % — to perform interior orientation in semi-automatic mode;
« ¥ — 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):
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B — to build block layout;
1 _ to view, input and edit ground control points coordinates;
« £4 — to measure tie points in automatic mode;

« £ —to view, input and edit tie points;

‘B — 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.

il

ource project:
I;’F‘ro]ects;’InFomaD_GroupJ‘InFDMap Mewgen ‘

Iame
IInFoMaD Mewgen copy ‘

[ Content:

Type | Q-by | Size |
[¥ Basic project data 39 3.20 MEB
[ Images 13 408.46 ME
[¥ Image cache 4 27.00 ME
[V DEMs 97 3.74 GB
[V Mosaic data 21 3.14 MB
[V Other processing data | 108 3.95 GB
[V Backup copies 408 19431 MB
[ Temporary data & 614,00 KB
[~ Other project a 0B

Selected: 677 resources (7,94 GB)

rPlacement

: fPro {Infio Gt
IProjects{Infomap_GroupfInfoMap Sharonow
IProjects/Infomap_GroupfEnMzapoe
[Projects/IntergraphE_Group
IProjects/Intergraph_Tal

[Projects Tealy

[Projects{lapan_Group

[Projecks/JoinTest
[ProjectsiMalBlock_Group
[Projects/NIITP_Group

fProjects/New Zealand Group j

==]

Full project path

I;’Pro]ects;’InFomap_GroupJ‘InFDMap IMewgen copy

I™ Do not check images in the project copy

oK I Cancel

Fig. 53. Copying of project
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8.

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.

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.

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.

[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.

Click OK to create a copy of project.

8.6. Deleting project

In order to delete selected project perform the following actions:

1.

2.

Open the Project management window (see Section 8).
Choose a project in the list to delete.
Click the Delete button;

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.
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@ 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.

+ 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.

§ 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.
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-ipix]
BEX o+ BinlHEE
& GeoEye_Bulgaria 1|;| Marne \—| SizeI Time Path [;
| m- TS backup 15.10.2010 20:33:29  backup
; Hassel_Group Cache 15.10.2010 20:33:13  Cache
- Ideal Cameras 15.10.2010 20:33:12 Cameras
Infomap_Group Data 15.10.2010 20:33:29  Data
IntergraphBi_Group Features 15.10.2010 20:33:29  Features
t]- Intergraph_Tol Images 15.10.2010 20:33:12  Images
i Ttaly Locks 15.10.2010 20:33:12  Locks
Japan_Group ProjOptions 26.05.2011 0:15:08 ProjOptions
- JoinTest Temp 15.10.2010 20:33:29  Temp
- MalElock_Graoup BlockeCT x-ini I7.64 KB 22.12,2009 14:42:25 BlockiCT -ini
- Meridian Blackirid.x-ini BE4 B 22,12,2009 14:39:24 BlockGrid, x-ini
- Meridian ACS Blockscheme -ini 6,91 KB 22.12.2009 14:47:02 BlockScheme, x-ini
- Meridiand Elockachemedptions, «-ini 9566 22.12.2009 14:47:02 BlackSchemeOptions., x-ini
- Meridiand ACS BundlePoints. x-ini 180,67 KB 22.12,2009 14:39:24 BundlePaints, x-ini
natalia CoordSysterm, x-ref-system 3305 KB 22,12,2009 14139124 Coord3ystem.x-ref-system  __|
- New Zealand Group ExtOr.s-ini 936 22.12,2009 14:39:24 Exkr, x-ini
" MIITF _Group Images. x-ini 258 KB 17.04.2010 10:39:19 Images.x-ini
- QuickBird T e it 1ATE B 4% OO 44.47TE Tk e i _ILI
-- QuickBird Phoenizx: ‘-I I 0
-- QuickBird Spokane LI Filter I

Projects{GecEyve_Bulgaria/Bulga_GeoEye _DEM

|19 resources | 269 468 bytes (selected: 0 resources | O bytes)

Fig. 54. 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
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.

7

User Manual).

7

target folder for new joined project.

The main idea of projects joining is as follows:

Joined projects should be placed in active profile resources.

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”

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
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9.

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 9.3.1). 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).

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.
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-8/

Step 1 of 4: Base project
[Projects ﬂ

[Projecks)

||

[Projects)

[Projects)

HEHEEE

[Projects)

&

[Prajecks)
[Projects)
[Proj

[Projects)

0E=®EH

[ProjectsfInfomap_Group

| InfolMap copy |

Selected project
I,'Prnjectsj‘[rfumap_Gru.pﬂranap

Ttems to copy
Type | Q-ty | Size

[¥ Basic project data 65 597.81 KB
[T Images [} 0B
[¥ Image cache 14 390,86 ME
[V DEMs /2 16.56GB
[¥ Mosaic data i5 1.15 M8
[V Other processing data 350 9.44 GB
[¥ Backup copies 624 97.53 ME
[~ Temporary data 20 495,23 KB
[¥ Other project 1z 1.76 M8

< Back MNext = Cancel

Fig. 55. Selection of base project used to be joined with other projects

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.
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=10/ |

Step 2 of 4: Additional projects

Infolap ZI

Infoldap copy
InfolMap A
Infolap B
InfoMap C
InfoMap D

InfoMan Newaen LI
Selected projects

=+ |/Projects/Infomap_Group/InfoMap Mewgen
{Projects/Infomap_Group/InfoMap copy

~Items to copy
Type |Qty |sie

[¥ Basic project data 102 3.80MB
[V DEMs 97 3.74GB
[V Other processing data 108 3.98GB
[V Backup copies 428 194.37 MB
[T Temporary data 14 638.48 KB
[~ Other project ] 0B

< Back Mext = Cancel

Fig. 56. 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-
tional projects. Click the Next button. The Step 3 of 4: Name and placement for
the target project window opens.
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(0]
Etep 3 of 4: Name and placement for the target project

~Mame
IiInFm]ap_aI

Description
Joining projects:
IProjects/Infomap_Group/InfoMap,

IProjects|Infomap_Group/InfoMap MNewgen,
IProjectsiInfomap_Group/InfoMap copy

—Placement

JProjects] Project 1 Zl
JProjects] Project 2

IProjects] Project 3

JProjects] Project 4 J
JProjects] Project 5

JProjects] Project 6

JProjects] Project 7

[Projects) Project 8

JProjects) Project &

[Projects{Infomap_Group

IProjects| Project 10

JProjects] Project 11

JProjects] Project 12

[Projects Project 13

[Projects| Project 14

JProjects] Project 15

JProjects/ Project 16 ;|

Full project path
|.I'Project5.l‘ Infomap_Groupfilnfomap_all

N

=D

< Back MNext > Cancel |

Fig. 57. 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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5. Inthe Images section choose one of the following:

- Join projects

=10l x|

Etep 4 of 4: Options

—Image:

{~ Mo common images

{* Regard images with identical names as comman

rTriangulation points

[¥ Merge ke points

[¥ Merge ground control and check poinks
" Mo cammon points

+ Regard points with identical names as camman

Exterior arientation

[+ Merge exterior orientation daka

[~ Skip checking of images

« Back, | Execute I

Cancel

Fig. 58. Parameters of projects joining

* 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
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:
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* 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.

3. Specify a file name for project backup and select a folder for backup placement
inWindows file system.

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.qgz) 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.
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- Backup project _ ||:| ll
rDestination File
|C:\Pub||clInFoMap Matalia tar
Uncompressed TAR archive will be created
[Content:
Type | Q-by | Size
[¥ Basic project data 41 3.23MB
[¥ Images metadata 9 5.44 KB
[ Images 16 1.72 GB
[¥ Image cache & 34.51 MEB
[V DEMs 97 3.74GE
[¥ Mosaic data 21 314 ME
[¥ Cther processing data | 107 3.97 GE
[¥ Backup copies 412 194,10 ME
[ Tempaorary data & 614,00 KB
[¥ Cther project 1 747 KB

Selected: 694 resources (7,95 GB)

Compression

1
g
f

Mo compression/fast

Max. compression)slow

=1

Cancel

Fig. 59. 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.

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).

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.
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Maximum of data restore from archive in case of restore broken or incomplete archives.
Warning is shown in case of error in restoring.

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.

- Restore project ;[2'5'
—Source file

lC:'l,Public'tjnfnrnap.tar.gz

~Mame

linanap_new

—Placement

JTKONOS_Moscow
| [PhSTest/Projects
[PhSTest{Projects|Project 1
[PhSTest/Projects! Project 2
[PhSTest/Projects/Project 3
[PhSTest/Projects! Project 4
[PhSTest/Projects/ Project 5
{PhSTest/Projects! Project 6
[PhSTest{Projects/Project 7 ~|

Full project path
I,l’PhSTestjPrujecbsﬁnfnrnap_new

QK Cancel |

Fig. 60. Restore of project backup

3. Click OK to restore project from backup.
8.12. 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.
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2. Define name and path to save the work environment.
3. Click OK to save work environment.

@ 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.
9. Processing of raster images

9.1. The “Raster” menu

The system provides the Raster menu to perform various operations with raster images.

Table 8. Brief description of Raster menu

Menu items Function

Raster Converter allows to launch the Raster Converter program for
preparing and converting raster images into the in-
ternal format files and then for placing them in active
profile resources (see the “General information”
User Manual).

ScanCorrect allows to run the ScanCorrect program for compens-
ation of metric errors occurred when scanning
graphical data on flatbed polygraphic scanners (see
the “ScanCorrect program” User Manual)

Image georeferencing allows you to perform georeferencing images by
geodetic coordinates GCP points, obtained from
vector/raster maps or from a list of file *.txt (see
the “Aerial triangulation” User Manual)

Affine georeference correction allows you to perform affine correction of georefer-
enced images

ZJLoad georeferenced images (files) allows to load georeference images from folder
inWindows file system (see the “Aerial triangulation”
User Manual)

Load georeferenced images (resources) allows to load georeference images from active
profile resources (see the “Aerial triangulation” User
Manual)
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Menu items

Function

Save raster layer

allows 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

allows to close all opened raster layers

Orthorectification

allows to create orthophoto production and mosaick-
ing (see the “Orthorectification” User Manual)

#*GeoMosaic

allows to run the GeoMosaic program allows to
create the orthomosaic from georeferenced orthorec-
tified aerial and satellite imagery, splitting of created
orthomosaic with the capable of saving sheets in
popular raster file format (see the “Orthophotomaps
creation” User Manual)

Pan-sharpening

allows 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

Batch pan-sharpening

allows to perform the pan-sharpening for the list of
image pairs with same properties and also in distrib-
uted processing mode

¥ Dust Correct

allows to ’clean’ images of dust particles, photo
emulsion defects etc (see Section 9.9)

Clear cache

allows to delete raster cache from RAM

EimageWizard module

allows to edit path to image files (see Section 9.3.1)

Show rasters

allows to use one of three modes of displaying raster
images in 2D-window: Cached only (Ctrl+Shift+1),
Depending on zoom (Ctrl+Shift+2) or Source
only (Ctrl+Shift+3)

Images order

allows to rearrange block images by z-order

Rebuild Mega Tiff pyramids

allows to rebuild image pyramids for MegaTIFF im-
ages (see Section 9.6)

Adjust zoom

allows to set zoom of images in 2D-window by set
GSD in pixels

9.2. The pan-sharpening operation

The system provides possibility to perform the pan-sharpening operation.

Pan-sharpening is merging of color (multispectal) image with grayscale one with more high
spatial resolution to obtain as a result color image with better resolution.

As the result of pan-sharpening operation, new multispectral image is created possessing
the same high spatial resolution as the grayscale image.

It is possible to perform pan-sharpening during the adding scanner images, that becomes
available when the system detects images suitable for such operation in remote sensing
product. Pan-sharpening operation also could be applied to any chosen images.
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9.2.1. Pan-sharpening operation during the adding scanner images

é When synthesizing a multispectral image, the following methods can be used to increase spatial
resolution of the output image: Brovey, HSV, Principal Component Analysis and Enhanced
Principal Component Analysis (see below).

The Enhanced Principal Component Analysis method (selected by default) is recommended
and does not require radiometric correction. In this case is strongly recommended to refrain
from performing radiometry correction.

For correct multispectral image synthesis using the methods Brovey, HSV and Principal
Component Analysis radiometric correction must be performed. If a radiometric correction
was not performed for the selected image it will be requested to perform it during the pan-
sharpening operation.

Perform the following actions to merge images during adding images in project:

1. In the Adding images found window (see Section 7.5.2) after found images for
pan-sharpening, click the Pan-sharpening button. The Pan-sharpening window
opens.

ﬁ Adding images found window will open after clicking the Search button in case the Show
details checkbox is set (see Section 7.5.1).
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-
’. Pan-sharpening

Source file with high resclution raster (grayscale)

Source file with low resolution raster (calaor)

Cutput file with high resclution raster (color)

Parameters ‘ Output | Correlation|

Output channels

™) RGB i@ All (7) RGB+Gray
Pan-sharpening method:

@ PCA (T HSV () Brovey () EPCA
[V] Interpolate color image

Spectral color correction

Correct colors by area

Cut off source images background coler

Background coler: 0 =

Grayscale Colors

Trim left: 0.0 = % Trim left: 0.0 = %
Trimright: g = % Trmright pgp 2 %

[] Adjust color diapasens

Color depth:

Areas outside color raster [Eackground color v]

Color fill outside color raster
05 = (pin)

[] Measure tie points

| ok || cancel

Fig. 61. Example of Geo-Eye images pair: color image (4 channels — BGRN, resolution — 2 km) and
panchromatic image (1 channel, 0.5 km resolution)
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2. Choose panchromatic image in the High resolution image table.

=

High-resolution image

po_311159_pan_0010000 286960 31668

Multispectral image

D | width | Height | Bands | Bytefpixel |
po_311159_barn 0000000 6732 7917 4 B
po_311159_bgrm 0010000 6740 7917 4 g

0k I Zancel

Fig. 62. Choosing images for pan-sharpening

3. Choose color image in the Multi-spectral image table.

4. Click OK. The Pan-sharpening window opens.
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Output channels
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Pan-sharpening method:

Interpolate color image

Spectral color correction
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Background coler: 0

(VPCA @ HSVY () Brovey

(") RGB+Gray

i) EPCA

Cut off source images background color

Y

-

Grayscale Colors

Trim left: 0.0 % Trim left: 0.0 = %
Trimright: % Trnmrnght g = %

[ Adjust color diapasons

Color depth:

Areas outside color raster [E‘»ackground color vl

Color fill outside color raster

05 = (pig
"] Measure tie points
[ Use source images georeference

[ 0K ] | Cancel

Fig. 63. Parameters of pan-sharpening

5. Setup the parameters of pan-sharpening:

The Parameters tab is used for setting the following parameters of output image:
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» the Output channels allows to choose quantity of channels in output images:
o RGB (by default);
o All — all channels from source image;
o RGB+Gray - four channels.

+ the Pan-sharpening method section allows to choose one of the following
methods of increasing resolution of output image: Brovey, HSV, Principalcom-
ponents and Enhanced Principal Component Analysis.

Q‘ Depending on the type of images, different methods might be preferable. The default
Enhanced Principal Component Analysis method is recommended as it ensures
minimum distortion of the initial colors. It is recommended to use other methods if the
results are unsatisfactory otherwise.

The HSV and Principal components methods produce similar results, where is no
domination or deficiency of one color. The Brovey produce the same results on images
with average brightness, but different results on dark or glaring images.

It may be difficult to determine beforehand which color correction parameters should be
selected.

* methods of color correction during pan-sharpening:

ﬁ Color correction is not possible for 4-channel output image RGB+Gray.

o Interpolate color image (by default) — allows to apply bilinear interpolation of
color in source image.

Fig. 64. Pan sharpening result using Brovey method without interpolation of color image (left)

or with interpolation (right). When the interpolation is not used (the option is Interpolate color

image cleared), small squares with pixel size corresponding to initial color raster are clearly
visible on output image, that is undesirable in most cases.

It is recommended to use the option in most cases, except those rare ones when the
interpolation clearly leads to image sharpness deterioration. For some images it would
be enough to apply one of two other methods along with interpolation to obtain an
acceptable result.
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Fig. 65. Initial color image (left) and the result of pan sharpening operation by Brovey method
with color raster interpolation option

o Spectral color correction — allows to setup and apply parameters of spectral
color correction to eliminate errors of source colors due to pan-sharpening
operation.

é Spectral color correction is used only for 3-channel RGB output image.

Q‘ Spectral color correction is correction color of each pixel so that it becomes close to
color of source image without visible decreasing of output image detalization.

Q‘ Pan sharpening operation leads unavoidably to some distortion of initial colors.
Sometimes it is insignificant as shown on the figure above, and sometimes it is essen-
tial enough. For instance, the output image may acquire gloomy grey tint, or vegetation
may become bright green too much, etc. In order to correct color during pan
sharpening you may use an additional options — Spectral color correction or Correct
colors by area (see below).

To setup color correction parameters by spectrum click the _... | button. The
Parameters window opens to define the following parameters:
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r. Parameters M1

Automatic correction

Level: '—D

Coler hue

Rt
Green: '—O—
Blue: '—O—

| ok || canca |

L s

Fig. 66. Color correction parameters by spectrum window

m Automatic correction (by default) is used to automatic analyze and use
spectral characteristics of source image. At that the color correction level
management (using the Level slider) becomes available;

m Level allows to define part of automatic correction. In the leftmost position
of the slider automatic correction is not performed and in the rightmost

maximal correction is performed (the coarsest detalization with colors nearest
to colors of source image);

§ It is recommended to use low level for higher detalization (output image could re-

ceive the gray hue). To improve color rendering it is recommended to increase
level.

" i,:'-I'IDDCMDTp HMO3al

Fig. 67. Initial colorimage (left), pan sharpening operation result by Brovey method without
color correction (in center), with automatic correction (right)
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m Method allows to choose Standard or Averaging method of correction. Is
used both with automatic correction and without it;

<

In case of using the Averaging method, each pixel is given a color from linear
combination of pixel color from source multispectral image and corrected color.
This method allows to bring colors to the color image, smoothing the contrast of
black and white image. However, details of output image could have lightly image
blur.

m The Color hue section allows to setup intensity of red, green and blue colors.
In the middle position of slider this channel are not corrected. The left position
allows to decrease intensity of color, and the right one allows to increase it.
Color hue correction parameters used both with automatic correction and
without it.

<

The example of these controls use is brightness decreasing of vegetation green
color (see illustrations below). Each of three sliders influences on color correction
in the area where the value of an appropriate channel prevails. l.e. the Red slider
adjusting results in visualization of red areas on pan-sharpened image, the Blue
slider — for blue areas, the Green one — for green.

Generally it leads to change of color value of selected channel, but it could not be
considered as usual monotonous brightness change. When the parameter value
is less than 0.5 the appropriate brightness it will be decreased, if it is more than
0.5 — it will be increased. If brightness of some color is setup it its average value
(the slider position is in 50%), this color channel will be not corrected.

Fig. 68. Initial colorimage (left), pan sharpening operation result by Brovey method without

color correction (right)
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Fig. 69. Result of the same operation when the green color brightness is reduced

o Correct colors by area — allows to setup and apply parameters of colors cor-
rection by area. As a result for each pixel of color image is performed averaging
out its color by pixel in its vanity considering weight factor.

<

A\
A\

Itis recommended to perform correction colors to obtain images with more homogen-
eity images by color and also in case of visible shift between objects on color and
black-white image. In this case correction colors by area allows to increase sharpness

of objects.

Spectral color correction is used only for 3-channel RGB output image.

Pay attention when correct colors by area to avoid deterioration of image quality in

non-corrected areas.

To setup color correction parameters by area click the _... | button. The Para-
meters window opens to define the following parameters:

|

-
. Parameters

Aperture size

RGE threshold: 30

T

L= A

Fig. 70. Color correction parameters by area window
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m The Aperture size allows to define size of area around changing pixel (size
of square in pixel on color image). Color characteristics of pixel's vanity is
used to correct color of edited central pixel;

@ For instance, illustration below shows that hatched pixel is surrounded by 3x3
pixels area, which color values will be used for measuring of central pixel color.
So the aperture in this case is 3. Maximal allowed aperture size is 9 pixels.

Fig. 71. Aperture size around pixel with color to be defined

m RGB threshold - allows not to consider in correction pixels with values in
channels differ from values of changing pixel more than threshold.

ﬁ Allowable values of intense are from 0 to 255. If the maximal value (255) is set,
correction is performed by whole area. In case of high values of threshold, correction
may cause to halo effect on objects and also could make worse colors of whole

image.

4 *NpocroTp nosauke [D:Pansharp'd ~ NpocroTp mosamim [DHP

of

Fig. 72. Pan sharpening operation result by Brovey method without color correction
(left) and using neighbor color correction (right)

s‘ The option Correct colors by area is off by default. When the thresholds have
big values the aureole around objects may appear when using this option, and
also the color of whole image may worsen. It is recommended to use the Correct
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colors by area option very carefully. Along with image improvement in some part
of image, it would result in quality worsening in other parts.

o Cut off background colors of source images allows not to apply histogram
stretching to background color of source image. The Background color field
allows to define color of background.

» the Trim left and Trim right fields of the Grayscale and Colors section allows
to define size of histogram area on color and b/w images (in percent), that will
not consider in histogram stretch operation.

» the Color depth list is used to choose color depth of output image: 8 bit, 16 bit,
Auto (by default).

+ the Areas without color raster section allows to choose one of the following
ways of filling areas without color image:

o Fill background color to fill areas with background color of source images;
o Fill grayscale raster to use grayscale image as a base for these areas.

» Value of the Color area outside color raster parameter (in pixels) to perform
color extrapolation on image edges.

» the Searching for tie points checkbox allows to use tie points in pan-sharpening
in case of visible shift between objects on color and black-white images.

+ Use source images georeference checkbox allows to eliminate blur effect on
the synthesized image which occurs if sensor features caused a shift of black
and white and color images relative to each other in raster coordinate system. It
is strongly recommended to check the checkbox when using Pleiades sensor
data.

The Correlation tab is used to setup correlator parameters for tie points measure-
ment:

c Correlation parameters are only available if the Measure tie points check box is set in the
Parameters tab.
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