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Release Notes for Major Release UASMaster 9.2

Note: These release notes have been updated for version 9.2. We highly recommend always updating to the latest
software release. Please note that inpho’s WiBU licensing system also is updating their libraries constantly. To
guarantee for stable license access, Trimble strongly recommends updating the WiBU libraries. All files are ready
for download at http://www.trimble.com/imaging/downloads.

This version does not need a new license if version 9.0 is already running.
License requirements for updates:

e Updating to a PATCH release (e.g. Version 9.0.x from 9.0) does not require a new license if any earlier 9.0.x
version is already available.

e Updating to a MAJOR release (e.g. Version 9.1 from 9.0.x) does not require a new license if any earlier 9.0.x
version is already available.

e Updating a MAIN release (e.g. 9.0 from 8.x) does require a new license. The previous version (8.x) will also
run with this license.

The software can be downloaded from here: http://www.trimble.com/imaging/downloads
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What is UASMaster?

UASMaster is one of Trimble’s UAS processing software solutions. UASMaster is engineered on the basis of the
well-established Inpho advanced airborne photogrammetry / airborne LiDAR processing software suite. It offers full
automatic geo-referencing, point-cloud generation as well as ortho-mosaic generation including refinement and
editing tools for all deliverables as well as basic mapping and value adding functionality (e.g. point cloud
classification).

UASMaster is available as a standalone solution as well as combined with Trimble Business Center. Trimble
Business Center combines typical survey workflows and survey data types (GNSS, total stations, v10 data...) in one
tool. Within TBC, users also find the appropriate tools to add value to their generated data (e.g. calculating
volumes, using the CAD module etc.). The TBC Advanced Photogrammetry license combines the photogrammetry
workflows of UASMaster with all the TBC workflows in one product. Note that GNSS base-line processing for UAS
with high quality GNSS is only available through TBC.

UASMaster is outstanding through its high flexibility. UASMaster requires little more expertise but still is much
easier to use than traditional photogrammetric software. It offers many more tools to refine results and edit
results. More flexible parameters are available as well as pre-defined strategies for different application scenarios
and accuracy/performance requirements. UASMaster processes data from also non-Trimble UAS manufacturers. All
the input and output data as well as the complete project environment is compatible to the advanced Inpho
modules, so users may step into the professional Inpho software workflow at any point. So UASMaster is the
perfect UAS processing software for photogrammetric specialists as well as ambitious users adopting
photogrammetry more and more as a surveying tool.

Generally, Inpho modules are highly automated, providing an outstanding level of accuracy and confidence. Inpho
is suited for massive data volumes in processing, refining and editing as well as for visualization of deliverables.
Inpho deliverables create the basis for a manifold of vertical applications in different markets such as survey,
energy and natural resources, environmental research, cities and buildings, (urban) planning, monitoring,
agriculture, cadaster and many more.
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What’s new in the Main Release UASMaster 9.0?

UASMaster 9.0 is a new main release of our UAS photogrammetry software module. A main release always includes
a variety of bug fixes and technical improvements as well as new features and tools. Updating to a main release
typically does require a new license. For 9.0 project files a project type for 3D reconstruction was added. Therefore,
projects created in version 9 cannot be used in previous versions but it is no problem to use project files from the
previous version for the current one.

Full 3D Reconstruction with multi-copters and handheld cameras

UASMaster now is completed with full 3D reconstruction capability. The software incorporates two independent
workflows with each being optimized for its specific processing requirements.

< UAS ApplicationsMaster
Fjroject Tools Window Options Help

«inph

Hi

e The “Area Mapping” workflow is focusing on near nadir
projects with classic straight flight lines, typically having
approximate positions for photo exposures available.
Nadir geometry and approximations generally help to
keep processing times low.

UASMaster

nced photogrammetric processing for unmanned asrial systems

ned aerial system
& Trimble.

New Project

= apen...

Recent Projects

piraat

e The new second workflow “Close Range 3D” is optimized
for close-range geometry. Often multi-copter flights have
circular flightpaths around objects to be reconstructed.
Other survey projects rely on imagery taken from the
ground with ordinary cameras — even smartphones.

Di/benchmark_data/piraat
stockpile-2-12-11-20151-90
D:/benchmark...rt1/2_Dec2011

thomas-crop-test-re
D:/BB_Testdaten-1953

thomas-crop-test-re-chne-gcp
D:/BB_Testdaten-1953

stockpile-2-12-11-20151-1

D:/benchmark...rt1/2_Dec2011

- A 58

UAS UAS
(Area Mapping)  (Close Range 3D)

Tools
===
i
7 3 L3 EXIF
Image  Transformation Exif->GPS
Commander

This new capability in UASMaster allows generating complete 3D models of objects such as buildings, pylons etc. as
well as correct representation of vertical structures in mining areas.

Full 3D Point Clouds with new matching algorithm of directly from Georeferencing tie-points

A new “Close Range 3D” workflow directly creates
dense 3D point clouds. Furthermore, the tie-points
from the georeferencing process can be utilized to
deliver a sparse 3D LAS point cloud.

The 3D point cloud workflow is tightly linked to the
tools in Trimble Business Center and/or Trimble
RealWorks. Those software products can visualize, edit
and further process the UASMaster LAS file into
actionable information. Trimble Business Center as
well as Trimble RealWorks provides not only surveyors
with a complete toolset for working with point clouds

££112227002%5
and TIN models but also connects the UAS acquired

data with additional data coming from e.g. laser-scanning and total stations.
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Processing without known camera parameters or approximate exposure positions and simplified
project setup

UASMaster leverages all data associated with the flight — known camera calibration parameters (e.g. calibrations
from previous computations), high-quality GNSS and IMU direct georeferencing data etc. Those additional data
types keep challenging projects stable, accurate and robust. Direct-Georeferencing workflows keep processing
requirements to a minimum.

r =3 5

Frame Photo Importer B -
Input Settings
Define @ mean terrain height and set initialization settings. Available EXIF informations can be
considered.
Camera
— —_— I%j Create and assign camera from available EXIF data
UAS Project Editor - [D:\benchmark_data\...\piraat.prj L
Eile Edit View Tools Help -
HaEain s Xk @ 5 Assign camera from sensor database
e o Maker | Model|S/M
4 &J Elements Maker: | Canon ~ | Model: | IXUS 125 HS = | 5/N: | default -
%3 Cameras/Sensors ] E M|
4 [E] Photos “
22,
] Frame Type 419 Exterior Orientation
%, GNSS/IMU - ApproxEQ 0
Points 0 %
4 [E3 Settings e |
4 5‘% Administrative
Project Type UASCloseRange|
. . Height
Description new_project
Operatar Tkach Mean terrain height: 1E|E|| [m]
4 % Project Coordinate Syst...
System Local Space Req
Object m < Back Next > Cancel
Image pixel \
Angular deg

Active coordinate system: Local Space Rectangular (LSR) Created: 07.11.2017 14:53 Modified: 07.11.2017 14:54

Depending on how imagery was acquired, high-performance UAS, low-cost UAS, handheld cameras, in some cases
camera parameters are totally unknown and not even approximate exposure positions are available.

For those cases UASMaster users can easily setup their projects by just importing the imagery from multiple (sub-)
folders. Using ground control points for references, using high-quality or approximate GNSS/IMU (position and
attitude) and assigning a calibrated camera is optional.

While importing imagery, camera parameters are extracted from image metadata (EXIF), simply assumed by
analyzing the image files or users can still associate a camera template if they know the camera type.

No further flight information (e.g. flight-lines, standard deviations/tolerances...) is required — just load your images,
define a working coordinate system and you are good to go.
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Simplified Processing Parameter Selection

Most of the processing parameters for a UAS project for geo-referencing, point cloud generation and OrthoMosaic
production can automatically be chosen by the processing engine itself. UASMaster 9.0 now limits the number of
processing parameter to manually set to an absolute minimum. The number of definable parameters still ensures
enough flexibility to successfully process challenging datasets while being manageable even for the novice user.

The workflow for “Close Range 3D” is sub-divided into just a few steps:
e Project preparation
e 3D reconstruction (tie-point matching and relative geo-referencing)
e Optional: Interactive measurement of ground control points

e Optional: Calibration ( absolute positioning/geo-referencing and scaling, camera calibration, GNSS/IMU
calibration)

<4 UAS ApplicationsMaster - [X:\des-eu-raid-01\...\Project\Tutorial-UAS3D_prepared.prj] == ]
Project Display View Tools Window Options Help

@]&-E a1 21 11 v‘ﬂ{;| @‘&

EHZ s B JdEN X

}I

Qg abuey 3sop

5 Project Pr
Open or edit a project.

5 3D Reconstruct
Acquire tie-points and build the image
network

= Measure
| Digitize ground control points

Total: | |
Cancel
| Calibration

sub:
Calibrate camera and compute a

Time elapsed: 18.0 minutes Time remaining: 2.0 hours distortion model

— Logging

Ci nd vi ref i
reate and view referencing report
@ fos @ Errors | & Warnings | gee nareRe

reconstruct version 0.9.0 #ce4345e Surface Generation
working dir : C:fUsers/TKoch/AppData/Local/ Temp/UASMaster Create new point cloud
input project : D:/benchmark_data/piraatypiraat.prj

output project: D:/benchmark_data/piraat/piraat.pr)

No network builder data found, building netwark from scratch

Mo feature extractor data found, extracting features from scratch

https://geospatial.trimble.com/products-and-solutions/inpho-uasmaster

& Trimble.



https://geospatial.trimble.com/products-and-solutions/inpho-uasmaster

While the 3D reconstruction (tie-point matching and relative geo-referencing) is covered with 2 processing parameters,
only (image resolution and tie point density), the calibration parameters offer little more complexity to get the highest

quality out of your imagery:

% Orientation Parameter Dialog @
Strateqy: |De1’au|t ',l |g|€_.;|u|%l!l
—[] —[ ] useMu
@ |:|-C:- pute boresig
— Camera Calibration
Allow non-sguare pixels
Principal point: |Free '_| | | [rm]
Focal Length: |Free "'_| | | [mim]
— Distortion Coefficents
Mumber of symmetric radial distortion coeffidents (K1,...,K7):
|| Balanced radial distortion
Mumber of decentering distortion coeffidents (P1,...,P4): E
[ ] Automatically save changes Start... | | Cancel

Note that camera calibrations and the constrained use of GNSS and IMU are optional, as well as calibration and
correction of associated shifts and offsets.

e Generation of dense point cloud with new algorithm
e Optional: Export of sparse point cloud (from tie points) as LAS file

e Optional: Export of dense cloud (from surface generation) as LAS file
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Simple Reference Ground Control Point Measurement for 3D Reconstruction Projects

The photo measurement tool for “Close Range 3D” projects has been greatly simplified in contrast to the manifold of
options available in an aerial mapping project.

Simply select any reference point from the point list
Choose an image where that point can be located in

Pick the point in the 100% view of this image

A

After two image measurements, the list of images is filtered according to the calculated image positions of the
reference point

44 UAS ApplicationsMaster - [1\3_inphoDATA\...\Project\Y-Burg_reconstruct.prj*] | (=3
Project Display View Tools Window Options Help

EHZ & BPTEN U H = % BlulX |

 View | 6P Measure | = x IS
Point List N = = < = L Q
L - Project Preparation 2
= T —— _— Open or edit a project. g
[¥] pP1 kv SUTe£76) “g
n = 3D Reconstruct
E_ PRI0 HV 2 (of 76) Acquire tie-points and build the image
@fP2 HY  38(cf76) N | ECOEC netaork
[Eipps v 0(of0)
[ pps HY 9 (of 76) [ —
[7] pP6  HV 17 (of 70) Digitize ground control points
[l PP7 HV 26 (of 76)
[@I'2p8 HV 19 (of 67) - Galibration
[¥] PPA, HV 14 (of 76) Calibrate camera and compute a
distortion model
K »
s 2 > Report
Fot Inage Pt Create and view geo-referencing report

#A0%

Photo ID Row [pix] Col [pix]

- Surface Generation
Create new point cloud

X z L
7 OutputLog |

6960.847 [pixel] ; 1321.269 [pixel] ()
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Streamlined workflow between Trimble Business Center and UASMaster

e De‘auh( WGS 1984, World Geodstic System 1384)

o ||

Flight missions:

Flight mission
O ™ Round Mountain - Tailings pond Block 2

TBC

Options Help
LiadN BB

B Uas applicationsMaster - (D
Project) View UAS Tools
£ Open.. Cr+0

Recently opened »

Trimble Business

Close

B s o somas L LGRS | center is the standard processing software for Trimble
@ s survey equipment including typical survey total stations,
sy £ oo GNSS receivers and laser scanners.

Export » [ || DEM (Nma DEM export may take some timel)

Send To..

Tools in TBC are highly optimized for typical survey
-~ workflows. Especially the 3D reconstruction capability in
i R UASMaster with its point clouds from the geo-referencing
""" | tie points is tightly connected to survey-specific tasks that
\gﬁmf‘f;ﬁhm e aw || ) efficiently can be completed in TBC. Visualizing, editing and
TRF Dhntnmrammetn analyzing the data can be easily managed there. A typical

workflow on an even sparse point cloud e.g. might be the

|« Ground control points and observations. Quality: | Survey ~|

computation of volumes for stockpiles.

After completing the 3D reconstruction and geo-referencing step in UASMaster, all data is ready to be exported to
TBC. Simple checkboxes define what type of data is to be handed over (e.g. image orientation, LAS point clouds...).
In TBC all exported data then might be combined with data coming from additional sources like terrestrial laser
scanning for further processing.

Support for imagery up to 100 Mpixel

UASMaster 9.0 now supports imagery with up to 100 Mpixel for maximum quality in UAS projects. In addition to
the excellent support of high-quality GNSS/IMU direct georeferencing data, professional high-resolution cameras
provide rich detail in combination with great robustness and precision.
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List of Changes

Main window and project handling

Change ‘ Description

New feature 9.2: CloseRange 3D,
Support of volume of interest

In the previous version it was not possible to define limits for the extracted
area, the whole scene was used for the dense matching. Now it is possible
to define a 3D volume of interest. It is considered for dense matching.

1 v B A B

- RS

5 Project Preparation
Open or edit  project

5 3D Reconstruct
Acquie te-points and buld the image network

> Radiometric Optimization
Roduce dferences i ebghtness and contiast betscey
overlppng images

Improvement 9.2: Progress report

For some processes, the progress was not visible.

Improvement PMT 9.2: Display of
predictions for point list

A new button is added to start the computation of predictions of the points.
Before it was necessary to select a point to get the predictions.
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Improvement 9.2: HiDPI Support

Version 9.2 has an optimized layout for 4k monitors.

Improvement 9.2: LAS Export

The data export in the Point Cloud Manager (Area Mapping project) was
enhanced. It is now possible to define an output coordinate system and to
define a limitation polygon (area of interest).

Improvement 9.2: EXIF
information

The Tool function EXIF2GPS was enhanced to work more stable.

Improvement 9.2: Performance,
reconstruction

In the 3D Reconstruction step all possible image models were considered,
now we do an improved model selection for better performance.

Improvement 9.2: DJI EXIF header

EXIF and XMP data may contain heights above sea level and/or heights
above ground.

In case of DJI we implemented reading of heights such, that absolute
heights are ignored and only relative heights (i.e. heights above ground) are
used. Even the RTK-model from DJI uses a barometer to derive heights. This
works fine for relative heights but may be more than 100m off for absolute
heights, because this depends on the local air pressure during the flight.
There used to be a confusion of users whether DJI puts relative heights into
their EXIF data. The answer is very clear, they put absolute height into
XMP's "absolute height" tag and in addition, they put relative height into
XMP's "relative height" tag. However, their absolute heights are bogus due
to the way they are determined by barometer instead of GPS. We now
always use relative heights in case of DJI.

For other UAV we use the absolute height if present and relative heights as
a fallback.
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Fix 9.1.4: Project Merge

The tie point numbering, resp. renumbering does not work correctly in
version 9.1.2 and 9.1.3. With version 9.1.4 this problem is fixed.

Fix 9.1.4: Problem when changing
the Image Path in new projects

There was an issue with the wrong initialization of the rotation angles when
the path of the image file was changed, which is fixed in this version.

Information 9.1.4: Improved
height setting

Until now, the absolute height information of the EXIF header was used
during import of the images. This resulted very often in wrong heights,
especially for DJI drones where the height is barometric. With version 9.1.4,
the relative flying height will be used preferably. This height will be added
to the mean terrain height. In case the EXIF header does not include a
relative height, the absolute height will be used.

New Feature 9.1.3: Consideration
of DJI and SenseFly XMP header
information (EXIF header)

Support of DJI and SenseFly XMP (GNSS/IMU) data while image import. The
XMP entry in the EXIF header stores the RTK information of the GNSS
positions and Gimbal (Yaw, Pitch and Roll) angles.

Note: Using DJI UAVs without RTK GNSS, the heights are given as
barometric heights, which results often in unrealistic flight constellations. In
this cases a height shift for the GNSS can (and should) be applied.

Improvement 9.1.3: Support of
geoid format GGF

The Trimble geoid file format “GGF” now can be copied in the Inpho
coordinate system folder

C:\ProgramData\Trimble\GeoSpatial Geoids <version>9.1

and is available in the coordinate system manager. A conversion into
HDR/BIL is no more necessary.

New Feature 9.1.3: Support of
Israeli Grid 05/12

In this version, the Israeli Grid 05/12 with the ESPG code 6991 is supported.
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Improvement 9.1.3: Support of
additional NTV2 grid shift files for
coordinate transformation

For coordinate systems, OSTNO2 and OSTN15 (UK) grid shift files are used.
These files are not part of the coordinate system definition and could not be
added by the user up to now.

With the new version 9.1.3, the consideration of OSTN15 and OSTNO2 grid
shift files is possible now. Therefore select “Clean install” when installing
version 9.1.3. This will replace the files in folder

C:\Program Data\Trimble\UASMaster9\Coordinate Transformations\

The grid shift files (*.gsb) have to be downloaded:
https://www.ordnancesurvey.co.uk/docs/gps/OSTN15_NTv2.zip
https://www.ordnancesurvey.co.uk/business-and-government/help-and-
support/navigation-technology/os-net/ostn02-ntv2-format.html

These files have to be added to

C:\ProgramData\Trimble\Trimble UASMaster9\CoordinateTransformations\
ProjLib

NOTE: Please do not change the name of the .gsb file.

Improvement 9.1.3:
Better information when
exporting project to DAT/EM

The information given during export to DAT/EM SummitEV is revised to give
clearer hints to the user.

Fix 9.1.3: EXIF2GPS worked not
correctly for all cases

In some cases the tool EXIF2GPS worked not correctly, some entries were
set to zero.
This is fixed.

Improvement 9.1.2: Russian
language

The Russian language package is updated.

Improvement 9.1.2: Image ID limit
increased

The limit for the length of the image ID was increased from 64 to 128
characters.

Fix 9.1.2: The cleanup of the
temporary files needed too long

For bigger projects the Temp folders for surface generation will include an
enormous amount of files. The temp folders have to be cleaned up when
starting a new process. To accelerate the cleanup of the temporary working
directory will be renamed and deleted within a separate thread.

Fix 9.1.2: Handling of user defines
coordinate systems

New user defined coordinate systems were not shown in the dialog until
the next start of UASMaster. The reason was a missing update. Now the
user defined coordinate system will be listed immediately.
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Fix 9.1.2: Parameter set entry for
feet projects

In case it was necessary to enter a shift - e.g. Z-shift, to the GNSS data and
the project units were feet, the shift value was handled as a meter entry.
This is fixed with version 9.1.2

Fix 9.1.1: Connection to Trimble
Business Center failed

Sending data to TBC 5.0 from UASMaster 9.1 might fail with following
message in output log, if TBC is not yet already running:
Failed to connect to Trimble Business Center

This is fixed.

New Feature 9.1: Radiometric
correction of input images

With version 9.1 an automatic radiometric correction of the input images
will be executed. This results in better RGB color for the matched 3D points.

Change 9.1:

Limitation of project size for
UASMaster(Area Mapping)
projects abrogated

The general limitation of the project size in the last version is abrogated.
This limitation is still valid for SGM point cloud generation. This limits the
processing especially for UAS (Close Range 3D) projects.

Creating the point cloud using the FBM or the CBM method which is
available for UAS (Area Mapping) has no limitations.

A message will inform you during project import or project setup if the
project size of 300 Gpixel is achieved.

New Feature 9.0.3: Support of
images up to 103 Mpixel

The limitation in image size is extended from 100 Mpixel to 103 Mpixel.

New Feature 9.0.3: CGCS2000
added

The Chinese geodetic coordinate system 2000 (CGCS2000) has been added.
It can be selected from the coordinate system list or based on the country
selection.

Information 9.0.3: License check
of UASMaster

To support any new upcoming TBC versions, the license check in UASMaster
has been updated.
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Fix 9.0.3: Wrong strategy When modifying the settings from the batch processing parameters dialog,
parameters in batch processing it could happen that additional settings were erroneously introduced, i.e. a
blunder detection step was added prior to the DSM/DTM generation.

Fix 9.0.3: Batch processing with The generation of classic orthophoto failed for feet projects when using the

projects in feet units batch processing strategy 'DTM and Classic Ortho'. This is now handled
correctly.

Fix 9.0.3: Usage of international The usage of international characters has been enhanced.

characters

Fix 9.0.2: Strategy “Save As” works | If in the strategy dialog of the Close Range 3D workflow new parameter
not correctly settings were saved, or existing were edited or removed but the dialog
was left with CANCEL, all made changes were no more visible although
the changes were applied. This is fixed with version 9.0.2.

New Feature 9.0.1: Swedish During the installation of version 9.0.1 the Swedish geoid files will be
Geoids added to the geoid data base.

Fix 9.0.1: Harmonized default All default strategies and values were checked and if necessary corrected if
strategies and values the reset values didn’t correspond with the default settings.

Fix 9.0.1: UASMaster (Close Range | In case of an unsuccessful or cancelled run of a point cloud an already

3D) - Reload of dense point cloud existing point cloud was deleted at the beginning of the process. Therefore
after canceled or unsuccessful run | it could not be loaded, resp. displayed again.

The workflow in UASMaster (Area Mapping) keeps the existing point cloud
and remove resp. replace it when the generation of the new point cloud
was successful.

Version 9.0.1 will adapt this behavior also for UASMaster (Close Range 3D).

Fix 9.0.1: Defined working The user defined working directory was not considered. Instead the
directory default directory C:\Users\>USER
NAME>\AppData\Local\Temo\UASMaster

was used. This is fixed.
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Information 9.0.1: EXIF importer
settings

The limitation for importing EXIF image pixel size information was 1-10
pum. For version 9.0.1 this limitation was increased to 1-20 um.

Information 9.0.1: Updated error
message for projects with missing
EO for images

A transformation from one into another system, e.g. from UTM 32N to
DHDN Gauss Kruger 3, will not work if the project setup consists of images
without assigned exterior orientation.

The current error message has been improved to clarify the problem.
New error message:

"Check EO of listed photos. Position and rotation must have been
initialized!

No EO of photos was transformed!"

New Feature 9.0: Imagery up to
100Mpix

The limit for images was increased from 81Mpix to 100Mpix. Note that
larger images result in longer processing times.

New Feature 9.0: New project
type for “Close Range 3D”

A new project type is introduced for multi-copter projects flown in non-
straight flight lines and oblique geometry (e.g. around buildings,
stockpiles etc.) and for imagery acquired with handheld cameras. These
projects do not essentially require any other information than the
imagery itself to be able to be processed. For 3D reconstruction the
final product is a dense 3D point cloud that is suitable for much
applications in surveying workflows (TBC), e.g. calculating volumes.

New Feature 9.0: Unknown
camera parameters, unknown
exposure positions

UAS hardware is available in a variety of different configurations. High-
quality drones with metric cameras are available as well as low budget
drones without any high-accurate GNSS or with unknown camera
geometry. UASMaster 9.0 now has the ability to process imagery
without knowing anything about the camera or photo positions. For
project setup, the only essential parameters are loaded imagery and a
working coordinate system.

New Feature 9.0: Distortion
coefficients

In version 9 the distortion values can be defined in inpho or USGS
definition.

New Feature 9.0: Data transfer
from and to Trimble Business
Center, HCE, Spectra Precision
Survey Office

If a project will be sent from TBC to UASMaster 9.0, the upcoming
dialog which serves for defining the path of the new project, is
extented about the definition which project type (Area Mapping or
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Close Range 3D) should be created.
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Change 9.0: No standard deviation | For users not knowing about the input quality of their data, standard
settings deviation settings in the project (tolerances) can be left blank. The
processing engine itself will calculate internal defaults in those cases.

Change 9.0: No necessary strip The strip definition in the project setup for “Close Range 3D” has been
definition removed.

Fix 9.0: “done” status at the end The vignetting correction and global tilting correction in the image

of radiometric corrections commander now displays a “done” status message as soon as the

corrections are finished.

Fix 9.0: JPG2000 The new version fixes several issues related to JPG2000 image formats.

Fix 9.0: Handling of project units With the new version, the project unit settings are consistently used for
all displayed values on the user interfaces.

Limitation 9.0: No support for Localized operating systems or data types may use local characters that
non-ASCII characters and UNC are non-standard for international use. Some of the routines in our
Paths software do not fully support those non-ASCII characters which might

lead to unexpected results or behavior. Also note that the current
version does not support UNC paths for file names.

Georeferencing
Fix 9.1.4: Complement functions Using the functions “Complement by Least-Squares-Matching” and

“Complement and Refine by Least-Squares-Matching” does not work as
good as in the previous versions. Less positions ware matched and the
matches were not accurate in some images. This is fixed.

https://geospatial.trimble.com/products-and-solutions/inpho-uasmaster

e 5> Trimble.


https://geospatial.trimble.com/products-and-solutions/inpho-uasmaster

Improvement 9.1.3: Improved
image stamp display

3761 5807 5208 5809

The following information will be displayed in the new stamp browser:

- position of the image measurement (large cross marker, cyan color)

- position of the image point prediction (small cross marker, white color)
- quality of image matching (center area of cross marker)

- status of image matching (green, yellow, red or blue bulb, bottom right
corner)

Improvement 9.1.2: Point ID limit
increased

The limit for the length of the point ID was increased from 64 to 128
characters.

Improvement 9.1.2: UASMaster —
confirming “Cancel” dialog

UASMaster increased the response time for the “Cancel” button at "Tie-
point Extraction" in the Aerial Mapping project and at "3D Reconstruct" in
the Close Range 3D project. Additionally the “Cancel” command will open a
dialog: "The application is currently processing commands. Do you really
want to cancel processing?"

Fix 9.1.2: Correct display of the
standard deviation class

Check-/control points can have different classes of standard deviations. This
class is now displayed correctly in the Georeferencing of UASMaster.

Fix 9.1.2: “Move to” measured
point position

The function “Move to” measured point position moves now also in the
stereo view to the correct position of the point.

Fix 9.1.2: Change stereo view
direction

The behavior of the functions “Next/Previous view direction” was adjusted
so that it works in the same way as in DTMaster. Now it can be used, e.g. to
view a building from different viewing directions.

Fix 9.1.2: PDF report

The PDF report of a UAS (CloseRange 3D) project listed the ground control
point coordinates in the internal coordinate system and not in the
project/target coordinate system. This changed in the new version.
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Fix 9.1.2: Camera calibration
cannot be deactivated

Although the camera calibration option was not activated in the adjustment
process the calibration was done. Now it works as designed which means
that the camera calibration will be carried out only when the option is
activated.

Fix 9.0.3: Image extend
consideration for tie point
extraction

In case of “Shift cameras” the tie point generation did not cover the
complete image. The post-processing removed all matched points outside
the image format assuming a PPA of zero. Now the current PPA will be
taken into account and therefore also the matched points.

Fix 9.0.3: 3D Reconstruction with
LSR coordinate system

The orientation and tie point extraction (“3D Reconstruct” with “Close
Range 3D” projects) failed in case a LSR (local space rectangular) coordinate
system was selected in combination with no GNSS and GCP information.
This has been fixed, projects can now be processed successfully.

Fix 9.0.3: Update of principal point
in project editor

After a camera calibration, the update of the principal point in the project
editor was not correct. Instead of the new computed value, the dialog still
showed a value of 0,0.

Fix 9.0.3: Processing speed

The processing speed in specific steps has been enhanced.

New Feature 9.0.2: UASMaster
Close Range 3D workflow -
Possibility to apply radial
distortion coefficients only

30 Reconstruction Parameter Dialog 7 X

Strategy: |Default

Extraction level; Medium (default) -
Feature density: Mormal density -
Distortion coefficents: | Radial (K1,...,K3) -
v| Calibrate camera  Badial{KL...3) :

Radial (K1,...,K3) & Decentering (P1,P2)

With version 9.0.2 the user can decide to apply for the camera calibration
during the tie point extraction the radial distortion only or the radial and
tangential coefficients. This new feature helps to successfully process i.e.
copter flights moving forward and backward, without turning 180° for each
strip.
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Information 9.0.2: The camera
calibration parameter “Allow non-
squared pixels” are no more
available

UASMaster will no more provide the calibration of non-squared pixels
because this information cannot be applied for the generation of the dense
point cloud.

Improvement 9.0.1: Extended
report file

The report file of the georeferencing was extended by a polynomial
distortion table and a polynomial distortion graphic.

Improvement 9.0.1: Better
performance of camera calibration

The calibration step was optimized to speed up the navigation through
elements. This results in a better performance.

Fix 9.0.1: Use of GNSS positions
although they were deactivated

The GNSS information was used for georeferencing although the use of
GNSS was denied. If the GNSS data were wrong, e.g. the height, it was not
possible to do the camera calibration until the GNSS entries in the Project
Editor were removed. This is fixed.

New Feature 9.0: 3D-
Reconstruction

UASMaster 9.0 now can do the geo-referencing for multi-copter flights
with arbitrary flight patterns and oblique views (e.g. flights around
buildings, stockpiles etc.) as well as for imagery acquired with any
hand-held frame camera. Therefore, the new project type “Close Range
3D” was created.

New Feature 9.0: Processing
without any approximate
positions

Approximate positions as essential initial information is not required
for “Close Range 3D” projects.

New Feature 9.0: Processing
without known camera
parameters

During image import in the project setup coarse camera parameters are
extracted from the pure image file. This coarse camera definition is good
enough for further processing in UASMaster. For accurate deliverables, a
calibration of the camera in the geo-referencing process, however, is
essential.

Fix 9.0: Stability of photo
measurement tool

The new version fixes some stability issues with the photo measurement
tool when saving control point measurements.
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New Feature 9.0: Photo
Measurement Tool for close-range
3D reconstruction projects

A new photo measurement tool for “Close Range 3D” projects is created.
The new interface focuses on ease of use with only a basic set of tools to
measure reference points.

- Selecting ground control points

- Selecting images for measurements

- Picking a coordinate in the image

- The set of images to select from is filtered after two measurements

are available for a control point.

Fix 9.0: Boresight misalignment
handling for projects with more
than one camera

For projects with more than one camera the IMU boresight misalignment
values were not handled correctly. This is fixed.

Point Cloud Generation

Change Description

Fix 9.1.4: Image size limit overflow

For projects with high image resolution (e.g. 102 Mpixel), the point cloud
generation using SGM_2.5D and SGM_3D stops with an error message. This
message let the user know that the limit for the image size was exceeded.
The reason was that the images written after the image rectifying process
could be bigger than the allowed format.

This is fixed.

Fix 9.1.4: SGM point cloud
generation with 4 channel images

Using 4-channel imagery with rdx files in MATCH-3DX SGM algorithm
created wrong results but using the images without rdx files produced
correct results. In version 9.1.4 is now implemented a corrected image
caching to cope with images with more than 3 color channels if rdx is
involved.

New Feature 9.1.3: Support of
mesh format SLPK (I3S)

The mesh format SLPK (file extension *.13S) is now supported.

Improvement 9.1.3: Textured
mesh

The texture sharpening intensity is improved.
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Improvement 9.1.3: Tiled texture
images

Tiled texture images are now generated if necessary to improve the
runtime.

Furthermore, the generated 8-bit texture images are now compressed to
save disk space.

Improvement 9.1.3:
Cesium meshes

Several improvements in the Cesium coordinate system transformation (to
avoid gaps between tiles), in the Cesium LOD scaling (better visualization)
and in the Cesium bounding volumes (faster data loading) are implemented.

Improvement 9.1.3: Improved
error handling

This version implements an improved error handling, e.g.

- when not points can be generated

- for unsupported base paths or using input text files with unsupported
encoding

Improvement 9.1.3: Oblique
image selection

The resulting point cloud for restricted areas in a project using oblique
images is improved. An improved image selection for the SGM run is now
used.

Fix 9.1.3: Missing textures

This version fixes the bug of missing textures when retexturing an edited
mesh.

Fix 9.1.3: Incomplete results

This version fixes potentially incomplete results for small scale close-range
projects.

Fix 9.1.3: Potential crashes

A potential crash when enabling DSM quality and waterbody features is
fixed.
This version fixes also crashes appearing if no points are generated for a tile.

Improvement 9.1.2: Confirmation
of “Cancel”

The “Cancel” command in Surface- and Ortho-generation will open now a
cancellation dialog: "The application is currently processing commands. Do
you really want to cancel processing?" allowing the user to execute or
interrupt the cancelling.

Improvement 9.1: Point cloud
quality

Version 9.1 offers an improved point cloud quality concerning completeness
and noise.
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New Feature 9.1: Generation of
3D textured meshes from point
cloud

The generation of 3D textured meshes from point cloud is available

supporting different formats:

e Native OpenSceneGraph Binary (OSGB)

e Wavefront (OBJ)

e Cesium 3D Tiles

e COLLADA - Digital Asset Exchange (DAE)

e Native OpenSceneGraph Binary (IVE)

UASMaster does not offer a viewer. We recommend free available 3™ party
viewers, e.g. the “OpenSceneGraph Viewer” or the “Cesium Web Viewer”.

Improvement 9.0.3: Dense
matching update

The matching algorithm for dense matching was improved.

New Feature 9.0.2: Parameters
added to get best results for dense
point cloud

UASMaster surface generation will provide now controlling parameters
to influence the quality and processing time for the generation of the

dense point cloud.

For more information, use the “What’s This?” function.

Strategy: |Default™

Minimum number of models:
Maximum number of models:

| Filter low textured areas:

Automatically save changes

Surface Generation Parameter Dialog

Model type: Surface (SGM) -
Extraction level: | Medium {default) -
Acquisition

automatic
automatic

Medium (default)
High

~J
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Start...

Cancel
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Fix 9.0.1: Generation of dense The library used for the generation of the dense point cloud is updated,

point cloud together with a fix of a problem in the handling of distortions for
internal parameter settings. This will result in better dense point
clouds.

New Feature 9.0: Dense 3D point In version 9 a new dense point cloud generation is added. For

cloud UASMaster Close Range 3D this 3D point cloud is the final result. It is

prepared for use in TBC or Trimble RealWorks as base for further use,
e.g. volume calculation, profile cuts etc.

New Feature 9.0: Sparse 3D point | Version 9 offers the possibility to create a sparse 3D point cloud using
cloud the tie-point from the georeferencing process. This fast option may
sufficient for some applications.

New Feature 9.0: GPU Support for | Geo-referencing in 3D reconstruction projects now benefit from GPU
dense point cloud generation processing if suitable graphics cards are detected.

Recommendation 9.0: Provision of | The temporary files for the generation of the dense point cloud will
free disk space need huge disk space which could reach the 20-times space of the
input data. Therefore, provide enough space for the temporary
structure.

Point Cloud Editing, CAD Functionality

Change Description

Fix 9.1.4: “Evaluate Point Offsets” It was no more possible to evaluate the point offset of all ground control
points of the project. The measurement was possible for one point only all
other points were skipped. With version 9.1.4, all ground control points
could be evaluated again.

Fix 9.1.2: Patch update —re- When selecting a fill area and running surface extraction in patch mode the
center, zoom level view was re-centered automatically. Now the zoom level and view position
keeps unchanged.
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Fix 9.1.2: Locked layer

When using a locked layer as active layer and measure lines, the lines are
not stored. A message was visible in the output log but is often overlooked.
In the new version the same messages occurs, but now no line is visible
when measuring.

Fix 9.1.1: Wrong reclassification of
morphological ground points

Any ground points measured in UAS Edit get moved from the
morphological.dxf terrain file to the pointcloud.las terrain file/layer. In
version 9.1.1 the points remain in the morphological.dxf file and will not
reclassified.

Fix 9.0.1: UASMaster recently
does not show layers after the
DXF file import

In case the DXF file header does not declare the layers UASMaster does not
show layers after the import.

UASMaster is now able to show the layers after the import of DXF files
without header declaration.

Fix 9.0.1: Fit view

The main view was lost after using the “Fill area” function in UAS Edit.
This is fixed.

Improvement 9.0: File information

The information displayed with the “Vector File Info” tool is now clearly
showing the size in X and Y.

Improvement 9.0: Units in filter
settings

Angular values in the filter settings have been changed from arc tan to
degree.

Fix 9.0: No data values in GeoTIFF
headers

The new version can now correctly work with no data values for
statistics in a GeoTIFF header.

Fix 9.0: Generating point cloud
overviews with negative point
coordinates

The creation of the octree structure used for the point cloud overview
was defective if all points showed negative coordinate values.
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Also available from Trimble:

Explore most professional 3D point cloud editing, drafting and feature collection in seamless project-wide
stereoscopic views. Stereoscopic viewing is our human nature. Where others “guess” their correct precise
3D measurement in a discrete point cloud, stereoscopic image visualization gives you all the details to do
most exact measurements suited for your survey projects (e.g. digitizing break-lines in an open pit mine).

New Stereoscopic Monitor: 3D PluraView

e no flickering, no ghosting (optimized glasses
& mirror glass)

e perfectly synced left and right image, no lags

e optimized for perfect radiometry also in dark
areas

e mirror-card, main power-switch, connectors
integrated in stand

e from 22” to 27” 1920x1080 up to 4K

e www.3d-pluraview.com

«inpho

For more information

For more information contact your Trimble Inpho Support Team at imaging_support@trimble.com in order to track
all news on Inpho.
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