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GOpost

Version 80

Added 3DGS processing

Fixed global benchmark export

Fixed a bug affecting the generation of
panoramas using an external camera on
some PCs.

Added recap.e57 export

Support for the Insta X4 Air camera

Support for the DJI OSMO camera

Clouds in e57 now retain the normal

calculations

Version 79

Added global_benchmark, with GCP
coordinates recalculated after orientation.
Added intensity filter.

Added operator obscuring function in
panoramic images.

Limit on the maximum processing distance
for each scanner.

Added control data removal button.
Removal of distortions for X200GO and
X120GOv2 geotags.

Added global_geotag file with geotag
coordinates after orientation.

Fixed minor bugs.

Version 77 - 78

Added X120GOv2 support

Added offset for external camera X120GOv2
and X200GO.

Added different texture algorithm.

Fix orientation issue not saving pano images.
Fix Japanese geoid model issue

Support  multiple  echos  processing
X120GOv2 and X200GO.

Version 72

Updated the occlusion detection module to
resolve the issue of program crashes on
certain computers (RTX 5080 graphics card).
Improved the efficiency of the coloring
algorithm across all devices.

Fixed issues with the Japanese language.
Optimized the 3DGS pre-training module.

Adjusted the eccentric distance of the
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X200GO vehicle-mounted mode to match
that of the backpack.

Fixed issues with special character set
recognition.

Fixed issues in static mode on the X200GO,
where some image mask extraction was
incorrect.

Supported non-rigid orientation to output

odometry files in TXT format.

Version 70-71

X200GO drone support.

HQS render.

Time-shift for panoramic image support.
Added lidar range modification.

Fixed some bugs.

Fixed bug about orientation with panoramic
images.

Improved texturing efficiency.

Version 68

X200 support.

Software license now supports all devices.
Improved texture for X70GO and X40GO.
Fix bug about orientation not applied to the
panoramic images.

Fix minor bugs.

Version 66

X40GO Support

Geoids support

7 Parameters and custom transformations
Density options (normal and dense) for
optimisation

Upsampling

Multiple .e57 formats support

Desktop license support

Algorithm for map creation improved (TIP:
default processing parameters are optimised
for each device)

Translations added Japanese language
Automatic calibration for external panoramic
camera (no need to request it to Stonex)
Added more platform configurations for
accessories (RTK  module, Insta 360,
Backpack, combined, etc.)

Improved Orientation report

Color process speeded-up

Solved a bug that caused incorrect levelling

and reconstruction of the scans
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Version 61

GCP names are now read in software.
Support geotag function.

Possibility to save untextured points after
colorization.

Tunnel scene algorithm.

Export format *.e57, *.ptx (only for static
X70GO).

Support to external panoramic camera.
Panoramic images measurement functions.
Changed navigation system.

Minor improvements.

Fixed known bugs.

Version 59-60

Added scanner choice and setting

Improved orientation report and mapping
report

Improved gcp editor.

Added some coordinate systems.

Improved bounding box.

New custom offset settings.

Added ltalian language.

X70GO processing integration.

Possibility to post-process GNSS data and
use them in Orientation step.

Writing log files after data processing.
Changed the filter that now deletes all

objects in motion.

Version 58 Added trajectory and panoramic images that
can be opened in GOpost after orientation.
Fixed report for non-rigid orientation.
Added GCP coordinates after orientation in
report.
Added check on correctness of input path.
Fixed some known bugs.
Fixed bug related to fast algorithm.

Version 57 Added colorbars for elevation view.
Improved colorization algorithm.
Added refine_pos in colorization tool.
Added buttons for calculating angles and
areas within the point cloud.
Added the "travel" button in the "view"

Version 56 window, which allows automatic navigation

of the cloud based on the trajectory
travelled.
Added an allign button in the 'edit GCP'
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window that allows automatic alignment of
points.

It is now possible to perform a non-rigid
orientation based on coordinates in a local
system.

After the mapping drift error, the screen will
be cleared before starting a new calculation
iteration.

In the pano folder, a file called
‘pano_pos_geo' will be saved with the
coordinates of the panoramic images in a
georeferenced  system  (after  cloud
orientation).

Added a 'report’ button that allows the
orientation report to be opened directly

within gopost.

Version 55

Fixed a bug in Japanese systems that caused
the point cloud to be oriented backwards.
Added the ability to change the size of the

points in the displayed point cloud
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STONEX®, the STONEX® logo, X409, X709, X200%° and X120%° are trademarks of STONEX® S.r.|.
STONEX® GOapp and STONEX® GOpost are trademarks of STONEX® S.r.l.

All other trademarks are the property of their respective owners.

GOpost software can post-process the data collected by Stonex slam scanners. It can produce high-precision point
clouds, optimize point cloud results, color the point cloud, orientate it and produce local panoramas. You can also
browse the point cloud and perform registration between different datasets. The final result can be exported to
other platforms.

1. Download on PC from here: GOpost

2. Follow the installation procedure.

When you click on the GOpost icon, the following page is shown. To open the software, click on its icon.

Application

Maintain

@ update ¢d>download & unload versions: 39 @

@ GOpost

If you want to change software language, click on = | and : English, Italian and Chinese are available.

Select to check software version
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https://d52dhomxeqj2r.cloudfront.net/Support/Products/3D/X120GO/Setup/GOpost.exe

Version: GOpost Update 1.0.5
GOpost 1.0.5

USB dongle license is provided in the carrying case. If the dongle is not inserted, the software cannot process the

data properly. Check license status from page.

o Key Information
Application
Key Status Key Not Found

Maintain

Click , set the project name, choose the device between X120GO, X70GO, X40GO and X200GO.

Choose the platform correct platform for your processing.

For X120GOv1, use hand if you only work with the instrument or the scanner plus the external camera, or select

one of the other possible combinations of the accessories.

o

... Project Wizard

%) GOpost

Name:  Slam_Project

Date: 23/01/2025 >

Device: X12060 -

Pistform: | Hand -

i Hand RTK
Hand RTK+Insta360
Backpack
Backpack+nsta360
Vehicle Mount
Other

Next>

For X70GO select hand if you are using the scanner or the scanner with the external panoramic camera; Static if
you want to process the static acquisition; If you are using any combination of accessories, you can select one of

the available options.
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on

1. Project Wizard

Name: Slam_Project
Date: 23/01/2025 2
Davice: %7050 -
Platform: Hand -
=i Hand RTK

Hand RTK+Insta360

Backpack

Backpack+Insta360

Static

Static+Dynamic

Other

Describe:

For X40GO select hand for the scanner or the combination of scanner and external camera.

o

/... Project Wizard

Nama: Slam_Project

Date: 23/01/2025 -

Device: X406 >

Platform: Hand -
Hand

=i Other customizations

Describe:

For X200GO select hand if you also want to use the RTK data to perform orientation or select one of the other

platforms. If you use external camera select the platform with Insta 360.

11, Project Wizard

Name: Slam_Project
Date: 28/11/2025 g
Device: 20060 >
Pltform: | Hand -
B Backpack

Static

Static+Dynamic

Vehicle Mount

UAV Mount

Other customizations
Hand RTK+Insta360
Backpack+Insta360

Describe:
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For X120GOv2 select hand if you also want to use the RTK data to perform orientation or select one of the other

platforms. If you use external camera select the platform with Insta 360.

7 Project Wizard

") GOpost
Name: slam_Project
Date: 28/11/2025 s

Device: X12060V2 -

Static+Dynamic
Vehicle Mount

UAY Mount

Other customizations
Hand RTK+Insta360
Backpack+Insta360

If other customisation is selected, the antenna offsets can be set when creating the project.

_ Project Wizard

GOpost

Name: ‘SIam_Praject ‘

Date: ‘24/04/20 24 = ‘
Device: | X70GO <
Platform:  Other customizations = I}
Path: ‘C‘,’Users{apintn/Dnv.m\oadsfSNJDZﬁS Stefana/SN_00266/PROIL \
RTK Lever arm
xm: 0 Jvm: o lzm: o |

GCP Lever arm
E L CON b CON £ O

Apply Cancel

D

In Path select the saving path for the project, then click NVext.
Select the folder path where the data file is located in the Input Path, that is the next lower path of the
“SN_XXXXX", the software will automatically identify the data in the folder. Click Vext and then click Finish to

complete the project creation.
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. Project Wizard

GOpost

Input

Path: |C:/Users/apinto/Desktop/X120 test var|/GCP orientation | l:l
Files

LDAR:  221123-134435_00036_SLAM_Pandar_0001_0.pcap

™U: 221123-134436_00036_IMU_DATA_0001.6xt

Raster:  221123-134435_00036_RASTER_DATA_0001.6¢

Calibration:  stonex_slam_calib.yaml
Camera:  CP orientation\cameral;C:/Users/apinto/Desktop/X120 test vari/GCP orlentation\camera2;
GNSS:

GCP Mark:

Right-click in the DataManager window, select , importing the organized GCP into the

software. The software supports local coordinate system and the projected coordinate system.

Import Control Point
: Coord type: Projected Coordinate System -
- 1
lj E . m Datum name: WGS 84 h
MNew  Open Save Close | One-click Slove Frojection name: :TM zone 20H -
Project Control Points
ﬁ Name X Y z
DataManager
9 N @ C 11 514230.5510  5045440.1110 201.2950
¥ ® Slam_Project11(UnProcess)
® LiDAR Data 22 5142141330 5045440.1050 201.1820
® Odom Data 33 5142324580  5045463.6320 201.3040
® Vector Data 44 5142414910 5045443.1610 201.3720
& Control Nats
3 .
QB #adpata
I
About GCP:

1. If there are no control points, you can ignore the step.

2. If you work with One-click solve the order of control points in GCP file must be consistent with the
order and quantity of the scanner's actual acquired control points, otherwise the processing will result
in an error in the orientation.

Is possible to perform orientation with the GCP at any moment of the elaborations.

4. The control point function does not support latitude and longitude for the time being and supports

projected coordinates or spatial Cartesian coordinates. The control point file's format should be *.txt, in

which contains four columns in order: ID, East Coordinates, North Coordinates, Elevation, separated by

Spaces or commas.
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ID East North Elev.

1,5734.077,4° 7421.254,-4.780
2,5 755.409,4  7475.504,-4.784
3,5 709.594,4 7488.166,-4.762
4,5 654.184,4  7487.023,-4.813
55" 649.938,4 7439.035,-4.774
6,5 694.595,4. 7429.466,-4.774

If there is only one project in Data Manager, the default status of the project is active, and the colours of project
words are in blue. User can process the data directly.
If there are two or more projects in Data Manager, the default status of the first project is active, and others are

inactive and in black. Please activate the project before processing it.

¥ @® Slam_Project(Proces...
*» @® LiDAR Data
* ® Odom Data
Vector Data
Control Data
POS Data
Geotagging Data

LY

10 0 @ @

® LIDAR Date =2 Active project
® Odom Data |3 tdit project
® \ector Dat:

bd Close project
® Control Dat . P
® POS Data % Save project

® Geotagging = Save as

Open path

|'II i‘F

Batch export

The software allows to elaborate data defining in a single window all the processing to do (like filtering,

colouring, panorama calculation, and orientation).
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Create New Project

Import Raw Data

Import GCP

Point cloud

Mapping &
Noise Removal

Orientation
Optimization

Dedistortion

Point cloud
Coloring

Panoramic Images

You can do it for the active project only choosing One-click solve; or for all the project loaded using Batch solve.
For instance, suppose you have 5 datasets, you can queue up to solve them with Batch solve, instead of
processing one by one with One-click solve. When you use Batch solve, you don't need active project before
solving.

Click One-click Solve or Batch solve in the data processing toolbar to set the Solve Parameters. The meanings of

the parameters are explained as follows.

ne-click Slove Batch solve

i

New Open Save Close

Project

Solve Parameters

Parameters
Create map type ) Original © Optimization
Create map algorithm () Fast © High-precision
Lidar range: (min,max) 0.3 100.0 m
Stability parameter[1-5] 5 =
Ignore duration 1,00 sls
Data duration 0,00 s
Point cloud orientate ) Rigid O nonrigid
Other results ] Panorama [_J Color point cloud {3
Other settings [ same start and end Real-time display

[] Pedestrian filtering [_] Export textured cloud

[J Subway scene [_| Dense optimization
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e Original: The only output is the original point cloud.
e  Optimization: The outputs are the original point cloud and optimize the original point cloud, with

denoising and thinning.

e  Fast mode: For X40GO, X120GOv2 and X200GO this is the default suggested algorithm. In this mode,
the software reconstructs the point cloud with a faster algorithm and in a more flexible way.

e High-precision mode: For X120GOv1 and X70GO this is the suggested default algorithm. In this mode,
the software reconstructs the point cloud in a more rigid way, taking a time like the acquisition one.
This method should be used always at first in the most common environment like indoor environment
or outdoor environments with many features presents.

: Change the maximum and minimum range of the scanner to be processed in GOpost.

: This refers to the degree of variability of the scanning scene, not the stability of the
instrument at the time of scanning. If the Fast-precision algorithm is used, the parameter must be low, 1 or 2. If
the high-precision algorithm is used, the parameter can vary from 5 to 3. We suggest leaving it as 5 and lower it
only if the final result show oddities.

NOTE: If the mapping fails for a drift error, the software will automatically restart the process by lowering the
stability parameter.
: The software will ignore the first X seconds of the data acquired.

: This parameter is combined with the Ignore duration to solve the point cloud data of any time
the user defined. For example, if the user wants to solve data for 10-70s, the ignore duration is 10s and data
duration is 60s. If you leave it at Os, the software will process all the data.

: Point cloud orientation includes rigid and non-rigid transformation. In non-rigid
transformation, GCP will permit elastic compensation for point cloud to improve accuracy.
: Choose if generate a Panorama or a textured point cloud. Click the orange gear to open the

texturing parameters. See the texture tool information in the next chapter for more information.

e Same start and end: There is no need to select this checkbox when solving. Select it only if you

collected data closing a loop (difference between start and end point is within 10 cm).

START = END

(less than 1m)

With an overlapping between the starting point and the endpoint around 10 meters, the software

automatically recognises the closure: do not tick the option “Same start and end”.
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Overlap = 10m

START END

e  Real-time display: Display the point cloud mapping process in display window.

e Export textured: automatically saves a textured cloud in .las format in the project's texture folder.

e  Subway scene: algorithm to be used the scan is performed in a tunnel-type environment. This special
algorithm improves the stability of the reconstruction in high precision.

e Pedestrian filtering: this version of the filter will try to remove all the moving objects noise present in
the point cloud. This step can only be done during the map creation. It can take some minutes to be
applied, depending on how much moving noise is present in the point cloud.

e Dense optimization: select this checkbox if you want the software to process the data with the denser

optimization algorithm, which will create a denser final pointcloud.
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2.4 GCP Edit

If you import GCP when the project is created, and the point cloud is not orientated after data processing, you
need to use the GCP edit function. Right click on the GCP file name and select Edit GCP. You can also set the

coordinate system in which those GCPs coordinate are saved.

» @® LiDAR Data

» ® Odom Data
® Vector Data

v @& Control Data

o
< Add to viewer
i Remove from viewer

Edit GCP

In this window you can check the order between the points you saved with the scanner (on the right) and the
points loaded in the project (on the left).

Is possible to modify the datum, projection and also the destination elevation model which can be corrected
with geoid information.

To automatically align the points, press the Align button. The software will try to find the most correct order
between the loaded points and the points saved by the scanner. If the automatic alignment is wrong, you can
manually modify the order of the points by selecting a couple and modify the order number in the upper part of
the window. Click Modify to carry out the order change. The Reset button restores the initial situation of the

control points. Undo deletes the last step performed.

Coordinate: | Local Coordinate Projected Coordinate
Datum&Projection: Datum WGS 84 v Coordinate UTM zone 32N =

Source elevation Ellipsoid height ~ Destination elevation Ellipsoid height hd
Name: Ordejzlzl : |514232.458 |Y: [5045463.632|Z: 201.304  |x: [28.457 |y: 4596 |z |-1.123

Reference control poin Matching control point

&,

+,
Name . Order . Check
---
514214.133  5045440.105 201.182 9.498 27.642 -1.221
33 5 J 514241.491 5045443.161 201.372 6.518 0.273 -1.075
4 4 2 O 514230.551 5045440.111 201.295 5.941 11.626 -1.126

__UNDO | (oK CANCEL
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After the modification is complete, user can decide to consider some of the GCPs as a checkpoint. To do so, you
can click next to GCP name and flag the check square. By doing so, the points checked will not be used in the
orientation phase but will be evaluate the error on those points after the orientation.

There are two situations result in not-orientated points. We will explain them respectively. Right-click to

enter the control point editing interface.

: matching points are more than the control points. You can click the control point to be edited, modify
the matching point sequence number at the upper toolbar, correspond the control point to the correct
matching point, so that the excess matching point can be ignored at the end, and it will not participate in any
calculation. Take figure below as an example, The correspondence between "GCP3” and “Matching point3” is
wrong, and the correspondence between “GCP 3" and “Matching point4” is correct. Select this pair of points,
then modify the order number from 3 to 4.

Name: [3 ‘Or' 537654184 |V (4327487023 |z [-a813 x [8177 |y [e1018 |z [-1368

Reference control point Matching control point

- +

Name Order Check X ¥ z x y z
11 1 537734.077 4327421254 -478 27.424 -0.889 -1.389
22 2 537755.409 4327475504 -4.784 39.193 56.437 -1.374
44 4 537694.595 4327429466  -4.774 -62.812 50.263 -1451
5 5 -12.921 0.365 -1.369

B EYE R EEEE S

the number of matching points is less than the imported control point, user needs to edit the control

point file and delete the surplus control points.

STONEX®GOPost — User Guide 17




Name: Order: X Y: Z x

y: z
Reference control point Matching control point
‘l‘ lundant

Name Order Check x Y Z y m
11 1 537734077 4327421254 -478 27424 -0.888 -1.388
22 2 537755409 4327475504 -4784 39.192 56438 -1.369
33 3 $37709.594 4327488.166 -4.762 -8.178 61.017 -1.364
44 4 537654.184 4327487023 -4813 -62.812 50.26 -1.446
$S S 537694.595 4327429466 -4774 -12917 0.363 -1.367
66 537600.595 4327300466 4772

B DR T EEEE S

The source and destination elevation fields refer to the possibility of using a geoid for the final reference system.
For more information on how to import a custom geoid, read the dedicated section in paragraph 3.1
Click Orientation to orient the point cloud. A report with errors will be generated after the process and will be

available in the GCP subfolder project. Will also be created a new file “global_benchmark” containing the GCP

coordinates in the new coordinate system.

[ A B B o e B3
New Open Save Close | One-click solve Batch solve | Create map JOrientation] Optimization Dedistortion Texture Panorama
Project Process
Select the point cloud data in DataManager, right-click, and select to add the point cloud to the

display window. Other results can be viewed the same way as well.

N @ e B

MNew  Open Save Close | One-click Slov
Project

DataManager =

¥ ® Slam_Project3456(Processed)
¥ @ LiDAR Data

® optimised_2022-08-19_1... -
®

» Odom Dat | £ Add to viewer

@

-
® Vector Dai .
Remove from viewer
b ® ControlD: ~
» ® POS DAT ;,f Zoome to layer
@ Show/Hide
[= Data export
@ Open path
= Attributes
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The purpose of step-by-step processing is to give user choices to select the corresponding processing steps

according to the needs. Can be done in different orders.

Activate the project, click , select the algorithm type, and set the parameters; click OK to start the
calculation. This step is to generate the original point cloud. Therefore, it may contain some noise. If you select
Pedestrian filtering, the software will remove the noise of moving objects. This filter can take some minutes to be
applied, depending on the moving noise present in the point cloud. Check Subway scene is the scans are made

inside a tunnel. The processed result begins with the prefix ‘optimised’ in the file name under LIDAR Data in

DataManager.

I Ei K B | & S - I CH

New Open Save Close | Oneclick solve Batch solve | Create map [rientation Optimization Dedistortion Texture Panorama | Denois
Project Process

Lioiiis S JORORVN NSNS LG T RSB

v ® Slam_Project(Proces...

*» ® LIiDAR Data
® Odom Data -& -
® Vector Data Parameters
' Control Data Create map algorithm Fast O High-precision
® POS Data. Use device GPU O crU

* ® Geotagging Data Stability parameter{ 1-5] 5 =

Ignore duration 0,00 <l s
Data duration 0,00 sl s
Other settings Same start and end Real-time display

Move object filter

Tunnel scene

ok | Cancel

This function will optimize and denoise the original point cloud to reduce the thickness of the point cloud and
improve the accuracy of the point cloud. Click the Optimization tool and select the data you want to optimize.
The optimize point clouds with the prefix ‘optimize’ in DataManager are optimization results. Choose between

normal and dense. Dense will create a point cloud with around 3 times the points of a normal one.
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DN & e i El i B e B9

New Open  Save Close One-click solve Batch solve Create map Orientation Optimization Dedistortion Texture Panorama D¢

Project

T Fla e ® w3 select Select
¥ @ slam_Project(Proces...

* @ LiDAR Data
Odom Data
Vector Data

> Control Data

® GCPs

POS Data
Geotagging Data

gep_optimised_2025-01-20_15-28-47_370

Optimization method: |Normal optimization ']

Dense optimization

This function transfers the point cloud to the absolute coordinate system in which the control point is located.
Coordinate transformation is performed on the point cloud when the order and number between GCP and
matching points are consistent. Orientation can be performed with rigid body transformation, which can be
applied to any of the resulting point cloud, or with non-rigid body transformation, which will apply an elastic

compensation to the whole project and will be applied only to the original point cloud.

New Open Save Close | One-click solve Batch solve | Create map} Orientation JOptimization Dedistortion Texture Panorama
Project Process

This function is designed to remove distortion from the image, and this step is necessary for subsequent point

cloud colouring and panoramas. A single undistorted image is stored in a folder named “"dimage”. Not available

with X70GO data and X40GO.

New Open Save Close | One-click solve Batch solve | Create map Orientation Optimization
Project
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cam2_pic70_Friday-00-33- cam2_pic71_Friday-00-33- cam2_pic72_Friday-00-33- cam2_pic73_Friday-00-33-
35-706426.jpeg 36-707640.jpeg 37-708814.jpeg 38-710069.jpeg

cam2_pic78_Friday-00-33- cam2_pic79_Friday-00-33- cam2_pic80_Friday-00-33- cam2_pic81_Friday-00-33-
43-716182,jpeg 44-717189.jpeg 45-718621.jpeg 46-719832.jpeg

This function uses the undistorted image, or the video frame, to colour the point cloud. Click in the data
processing toolbar and select existed point cloud to perform point cloud colouring. Point cloud with a prefix

‘texture’ are coloured point cloud. The option untextured points should be checked if you want to save in the

textured point cloud the points that cannot be coloured.

R e

New Open Save Close | One-click solve Batch solve | Create map Orientation Optimization Dedistortion JTexture | Panorama

Image Data Source

o Built-in Camera ) Panoramic camera

Panoramic camera data

[C] Time-lapse photography

Texture method

High definition coloring -

General algorithm
High definition coloring

HD enhance

[[] Output untexture points [[] Upsampled point doud

Select between Built-in camera and panoramic camera, see Chapter 4 for detail about panoramic camera
processing. Select Time-lapse photography if was used this method for data acquisition. Select Output
untextured points if you want to save in the final point cloud also the points which cannot be textured. Select
Upsample point cloud, if you want to use the images to improve the overall density of the point cloud.
Choose between 3 texturing algorithms:

1. General algorithm: Optimize time of texturing and can overcome texturing issue coming from other

algorithms.
2. High-definition colouring: Enhance the images by improving the clarity.
3. HD enhance: Improve images and also refine position of the cameras. Longer processing time, suitable

for small environments where a high definition is needed.
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This function processes undistorted image to generate panorama. If you want to see panoramic images in

georeferenced system, you need to use this function after you performed orientation. This function is working
with Built-in cameras of X120GO and X200GO. Not available for X70GO and X40GO data without external

camera.

I A &) B : 5 [ &
New Open Save Close | One-click solve Batch solve | Create map Orientation Optimization Dedistortion Texture}] Panorama
Project Process
Image Data Source
© Built-in Camera Panoramic camera

Panoramic camera data

Indoor © Outdoor
Time-lapse photography

Select between Built-in camera and panoramic camera, see Chapter X for detail about panoramic camera

processing. Select Time-lapse photography if was used this method for data acquisition.

This function can remove noise by Statistical Outlier Removal algorithm. Select the point cloud you want to
process and set neighbourhood points number and standard deviation multiple. The meanings of parameter are

as following.

1 e B\ | [ 8 @
1 Optimization Dedistortion Texture Panoramall Denoise frame Registration Cut

Process

He@THOELad

Data
Select File
4] optimised_2024-02-09_09-26-23 327

4] optimize_optimised_2024-02-09_09-26-23_327

Parameters

Neighborhood Points: Standard deviation multiple:

e Neighbourhood Points: This represents the required number of points within the neighbourhood to
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calculate the average distance and standard deviation from each point.

e Standard deviation multiple: This is the value multiplied by the standard deviation.

This function is for framing the point cloud.

The software will save different squares of point cloud with the dimensions that you set.

Select the framing method (scale bar or fixed size), prefix (will add a name to all the square), framing scale/
frame size (refers to dimension of the squares), expansion range and rang, etc. Then click to process the

data in framing.

= = B &g o0 =2 (6
Optimization Orientation Dedistortion Texture Panorama = Dnosize | Framel] Registrater Cut  Cancel
Process
~ 5 8 R
D %
Data
Select
a
<]
/]
g 02
Frame mod  Scale * Profec:
Scale: 2/3D (1220007 '
Size: 50*40 v | em Expansion: (0.00 “im
Start X -0.1 Sl iom StartY: 0.1 L km

This function is used to put in the same reference system different point clouds.
Before point cloud registration, you need to add the basic point cloud and the registered point cloud to the
display window.
There are steps of registration:
e Add reference point cloud and the point cloud you want to register to display window.

e  Select basic point cloud and registered point cloud at the same time, then click
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Project Process
DataManager a ° gy O ~ (=) =
¥ ® Slam Project174(Processed - Y e o ﬁ - -1
¥ ® LDAR Data l_
» optimised 2022-08-11 2 Base Data: texture_optimize fiter optimised_2022-08-11_22-57-04 925 ~ [l
ID X Y z ERROR
L )
.
.
L -
vegy
v u

Registration data texture_optimire_fiter_optimised_2022-08-12_09-51-52 958 ~

- ID X Y z ERROR
.
.
L
-
Registration pursssters
Grid size 0.50 = | m Distance threshold: (2.0 cm
RunWindow
Number of iterations: | 20 . teration distance: | 0.0010 «im
Current Status

Current Progres
T hold down the Cirl loey when peciong poets

Sum Progress

If GCP were collected during the acquisition with a scanner, after the processing, in the GCP folder of

the project will be present a file called “local_benchmark.txt". Click on the folder icon in the registration

window, to import this file with the GCP for each point cloud. Check that the order of the GCP is the

same in both files. If the order is different, you have to modify the GCP file and then re-import it

manually.

NOTE: if you acquired the GCP while remaining still on the point, in the “local_benchmark.txt” the first

GCP will be related to the initialization point. If you don't want it to be counted as a GCP, delete the

point from the file.
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N & i x| :j EJ S ).':l ’ ‘:|r

i & o o

New Open Save Close | One-click solve Batch solve | Create map Orientation Optimization Dedistortion Texture Panorama  Denoise Frame Registration Cut

Project Process
DataManager L] ? [~ - . ) & &=
Q @ Q = & S5 0 — T &
v . : 174 ets X
e B A ! ;
* optimised_2022-08-11_2 Base Data: texture_optimize fiter_optimised_2022-08-11_22-57-04. 925 ~ [l
* texture_optimize._filter,
- -(Rer0... D X Y z ERROR
L L
.y
.
> = ®
v & Slam_Project177(Processed
v ® LDAR Data
® optimised_2022-08-12 0.
* texture_optimize filter o... Registration data texture_optimize_filter_optimised_2022-08-12 09-51-52 958 ~
> @ Odom Deta D X Y z ERROR
=R
L ’ta
L A
Registration parematers
Grid size 0.5 = | m Distance threshold: |2.0 m
Number of iterations: | 20 5 teration distance: |0.0010 cim

Cw Status
RMS: (B Pick l
Curren gres
Tip hold down the Ctrl key when picking pownts
Sum Progre ),

e If no GCP were collected, click ,» then select manually point pairs in the basic point cloud and
registered point cloud. The order of the same name point must be consistent. To pick points, press

Ctrl+left click of the mouse.

Start View

I &2 (S 7 o800 0 o ¥
Elevation Intensity Texture X-ray EDL Travel Canvas Front Back Left Right Top Bottom Orthographic Perspective
Render View
DataManager (-] o) Y e > ® oA - ﬁ
v ® Slam 4(Processed S
v ® LiDAR Dat bea X
* optimised 2022-08-11.2... Base Data: texture_optimize.filter_optimised_2022-08-11_22-57-04 925 ~ [l
® texture_optimize_filter_o...
»®0 D ID X Y z ERROR
. A0 -46.975 -84.662 5837 0.000
R = A1 -46.850 -84744 7721 0.000
v ® Slam_Project177(Processed) A2 -32.246 -80.106 5.897 0.000
Y. LIOAR Data A3 -32.291 -80.261 7.734 0.000

® optimised_2022-08-12_0.
* texture_optimize_filter_o...

® Odom Data

® Vector Data

® Control Data

® POS DAT

Registration data: |texture_optimize filter_optimised_2022-08-12_09-51-52 958 ~

D X Y Z ERROR

Registration paraneters

Grid size: 0.50 < | m Distance threshold: 2.0 Sm

RunWindow

i S ALY = . . [0.001
ICurrent Status Number of iterations: |20 G Iteration distance: |0.0010 -im

Current Progress: RMS: B

Tip: hold down the Ctr key when picking points
Sum Progress: v

e Select at least 3 pairs of points with the same name in basic point cloud and registered point cloud, The

order of same name point must be consistent.

e Adjust the registration parameter (ICP), when registration RMS of error meets precision requirements,
click to complete registration. The meanings of ICP parameter are as follow:
1. Grid size: Point cloud tile grid size.

2. Number of iterations: The number of iterations of the ICP algorithm, generally 20.
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3. Distance threshold: the maximum distance between points with the same name. If the searched
matching point is greater than the threshold, it will not participate in the calculation.

4. Ilterative distance: the difference between the distances calculated before and after, if it is less than
this value, exit the iteration.
RMS is the root mean square error related to registration.

6. At the end of the registration process, you will find a report with errors on the points in the folder

of the project called register.

Base Data: texture_optimize_filter_optimised_2022-08-11_22-57-04 925 ~ -
ID X Y Z ERROR t
AQ -46.960 -84.653 5.864 0.000 i

Al -46.798 -84.689 7.714 0.000

W

-80.097 5.894 0.000
-80.261 7.734 0.000

Y z ERROR  *
RO ’/ 209.876 6.526 0015 i
R1 ¥ : 209.871 8.378 0016
R2 215.007 6.536 0.021 =
R3 214816 8.374 0.021

Registration parameters

Grid size: 0.50 < | m Distance threshold: [2.0 im

3

|  iteration distance: [0.0010 Sl m

Number of iterations: 120 2

RMS:0,019 o [T

Tip: hold down the Ctrl key when picking points

This function can clip the point cloud according to the range.
Select the data to be clipped, determine the output method, import the cropping range (vector files support

shp, dxf, fmb, kml formats), and determine the expansion range.

HoOoog' B e 8B % W2 |2

Optirmization Onentation Dedistortion Texture Panorama Dnosize Frame Registrater | Cut

Process

S (@) oAl R

File
optimised_2022.00-24 20-42.23 893

Output method: O File first Range frist
Cut range: 114-1:

Cut expansion: 10.00
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The intensity filter is a filter that remove the duplications and reflections of windows in the point cloud.
To apply this this filter, first create the map, and select the point cloud you want to filter and the type of

environment of the acquisition. A new filtered point cloud will be created.

i : w3 aE > = B j % ¥

mization Dedistortion Texture  Panorama Denoise  Frame  Registration Cut Rinex  PPK Report  Conversion 3DGS PreTraining IF

Process
1 TW F L A

Select

optimised_2025-

optimize_optimised_2025

Scene type: |Mixed

See Chapter 3 for more information about those buttons.

Press the report button to display the orientation report within GOpost. This function only works after

orientating the cloud.

0N e 2 Ea] 5 {3 = L > I 1 N
New Open Save Close | One-click solve Batch solve | Create map ﬁ X X PPK f§ Report]

Project
& ® @& M "w S N 6o ‘T F
Nelell i @ a % . SN ) STONEX © STONEX
b o SLAM Control Point A ccuracy Report
> ®
= RelativeAccuracy:
r ® No Disanceiin Realvrld DisanceonMap DidanceDiff
o 1 [ w1 2 16364 006
2 11 nos 12 am o
3 124 11387 1 1361 0,004
. P ) 23 205 o
s 2o nm 2ok ) oon
. 3ot 2 ot 2 ot
Men DistanceEmar I o
DismernE )
Ground C ontrol Point A couracy:
ConmatPomimy
ccram] Emx | oty | Upz | Meamwrex | Waey | Meamez| 0x | ov | oxr | o
1| sz [soeuoins]| 20 | suzoom | oo miae | 008 | om | om | oms
? | e [wowos| mom | sows |oseos| zusm | oms | wes | oo | o
3| s |omen] i | somen |wwesen| man | ook | oos | om | aom
« | sone o] mom | swer | oseis] 208 | oo | s | om | oo
Menerr ws | om | o | am
s o | oow | om | om
RunWindow
Current Status: [10:26:14] Open the project succes
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This tool allows you to apply custom transformations to the point cloud.
The transformation will be applied during the orientation step, so remember to set the transformation
parameters before orientation.

Click on the “Conversion” button.

v Fe—al
L3 R I_I_.J
Rinex PPK

&2 (s

Report Oonver&)n Cancel

onversion setting

Type Linear transformation =

 Linear Transformation Parameters

X= 1.00000000 * x+ 100000.00000000
Y= 1.00000000 * y+ 10000000.00000000
Z= 1.00000000 * z+ 10000000.00000000

| ]

First, choose the type of transformation you want to apply between the available ones. For each transformation,

you will be able to modify the parameters.

Linear transformation

XYMultiply transformation
Translation and rotation

Projection transformation

Four parameters + Elevation fitting

If you have RTK and want to perform a projection transformation select the corresponding transformation.

Type Projection transformation =

- Projection Transformation Parameters

Source projection WGS 84 / UTM zone 32N

Target projection ETRF_1989_UTM_Zone_32N v |®
Adjustment range | Adjust the xyz direction v
Using Bursa Seven Parameters?

Sx= 0.00000000 m Rx= 0.00000000 "
Sy= 0.00000000 m Ry= 0.00000000 "
Sz= 0.00000000 m Rz= 0.00000000 "

K= 0.00000000 ppm [ Import ]

L oc ] l
The source projection will be the one you chose when creating the project.

The target projection is the final coordinate system. If you click on the square next to it a new page will open
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where you can customize this parameter.

1 Projection management

Common projection
Name
¥ Projected Coordinate Systems
ETRF_1989_UTM_Zone 32N
User Defined Coordinate Systems

< E— C
[ custom || Edit || Delete |[ 5> |
[ ok ] l

The target projection can be selected from a database already present in GOpost or can be edited manually by
the customer.
To select an already present projection, click the right lower button and search in the list for the projection

name. You can scroll or use the filter during your search.

Projection management

Common projection
Name

¥ Projected Coordinate Systems

ETRF_1989 UTM Zone 32N

User Defined Coordinate Systems

< I

| custom || Edit || Delete l“ Filter

Database

Name m
v Projected Coordinate Systems
v Adams World in a Square Il
WGS 1984 Adams Square Il
v Aitoff
Sphere_Aitoff
World_Aitoff
v Albers Equal Area
Africa_Albers_Equal_Area_Conic
Asia_North_Albers_Equal_Area_Cc
Asia_South_Albers_Equal_Area_Cc
Canada Albers Equal Area Conic
Europe_Albers_Equal_Area_Conic _
I r
| Add |

| l

When the final projection is found click “add” to add the projection in the projection management window and

once you select it click “OK” to import it in the conversion setting tab.

. Projection management [ 7] X
e e Type Projection transformation &2
~ Projection Transformation Parameters
Name
¥ Projected Coordinate Systems
HBFJ 2R U] Zen 2B . Source projection WGS 84 / UTM zone 32N
Asia_South_Albers_Equal_Area_Conic
User Defined Coordinate Systems Target projection  Asia_South_Albers_Fqual_Area_C ~ 2!

Sx= 0.00000000 m  Rx= 0.00000000 ”
 — Sy= 0.00000000 m  Ry= 0.00000000 "
| Custom | Edit || Delete |[ >> Sz= 0.00000000 m  Rz= 0.00000000 ”

K= 0.00000000 ppm \ Import |

Adjustment range Adjust the xyz direction v

Using Bursa Seven Parameters
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If the target projection is not available in the list, you can create your custom projection system. In projection
management click “custom”, and a new tab will open.
In this new tab, you can edit the projection information to add them in GOpost.

If you select “system” you will be able to manually modify all the parameters of the projection.

. Coordinate transformation

Define method O System ' Other
Name My_projection

~ Fllipsoid parameters

[l Custom ellipsoid parameters Gaspra (2015) - Sphere -
Semi-Major Axis a 6100 Flatten rf 0

~ Projection parameters
Projection method Abers Equal Area Conic -
Center meridian 120:00:0.00000
Standard latitudel 12:00:04.00000
Standard latitude2 09:33:10.00000

False northing 500000
False easting 500000

T ok Il

If you select “other” you will be able to write the projection information in “proj4” command line format.

7. Coordinate transformation

Define method O System O Other
Name My_projection

— Proj4 string

+proj=tpers +ellps=WG584 +h=5000000 +azi=30 +tilt=40 +lat_0=20 +lon_0=0

Now in the projection management will be available your local projection and by selecting it and clicking "OK"

you will open it in the conversion setting.

Projection management @

Common projection Type Projection transformation

Name — Projection Transformation Parameters

¥ Projected Coordinate Systems
ETRF 1989 UTM Zone 32N
Asia_South_Albers Equal Area Conic
¥ User Defined Coordinate Systems Target projection | My_projection v
My _projection

Source projection WGS 84 / UTM zone 32N

Ll

Adjustment range Adjust the xyz direction v

Using Bursa Seven Parameters

Now in conversion settings, you can decide the last parameters, and if needed when working with local

projection you can also use the Bursa 7 parameters by editing the fields.
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nversion setting

Type Projection transformation =
~ Projection Transformation Parameters
Source projection WGS 84 / UTM zone 32N
Target projection My _projection ||
Adjustment range Adjust the xyz direction v
Using Bursa Seven Parameters
Sx= 300.00000000 m Rx= 0.50000000 "
Sy= -20.00000000 m Ry= -0.34000000 "
Sz= 0.10000000 m Rz= 2,00000000 "
K= 0.99999657346 ppm [ Import |

If you prefer you can create a textural file with the extension “.config” and the information of each field.

Once the transformation is defined click “OK" and perform the orientation

After the elaborations you will need to save the point cloud in a *.las, *.laz or *.e57 format. Choose stonex format
of *.e57 if you want to open it in one of our partner software. To download the recap.e57 format, you must have
Recap installed on your computer.
Open the LiDAR Data list, choose the result you want to save and right click on it. Then go to data export, in the
next window you will be able to choose the name and path where to save the point cloud.

@ gcp_optimize onti |
* ® Odom Data [¥ Add to viewer

® Vector Data ;

*» ® Control Dati __
» ® POS Data « Zoome to layer

Remove from viewer

) Las File(*.las)
@®  Show/Hide »
Las File(* las)
E Data export I} Laz File(*.laz)
3D Image File for standard (*.standard.e57)
@@ Open path 3D Image File for skand (*.skand.e57)
Attributes 3D Image File for STONEX (*.stonex.e57)

3D Image File for ReCap (*.recap.e57)

If you collected data with X-Whizz mode and processed it with static platform, you will find one *.ptx file for

each static you collected. Those files are available in the texture folder of the project.

o » Desktop » preparazionex120goe » pano_new » Slam_Project2 * texture » scan

scanD01.ptx scanD02.ptx scanD03.ptx
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clip 2022/8/24 20:55
denoise 2022/8/24 20:55
dimages 2022/8/24 20:55
filter 202278724 20:55
gcp 2022/8/24 20:55
odometer 202278724 20055
optimizer 2022/8/24 20:55
panoc 202278724 20:55
pos 2022/8/24 20:55
register 2022/8/24 20:55
subdiv 2022/8/24 20:55
temp 2022/8/24 21:19
texture 2022/8/24 20:55
| | slam_ProjectS62.sprj  2022/8/24 21:20

e Clip: Clipped point cloud data.

e Denoise: Point cloud data after denoising.

e Dimages: Single image without distortion.

e Frames: present only for X70GO, her are saved frames extracted from the video.

e  Filter: Point cloud data after removing moved object.

e  GCP: GCP files, global_benchmark, oriented Point Cloud and orientation report.

e Log: inside there is a log file of the processing.

e Odometer: Odometer data, in which HF_odometry.txt is the high frequency odometry, LF_odometry.txt
is the sparse odometer, and optimized_odometry.txt is the optimized odometer.

e  Optimizer: Point cloud data after optimization.

e  Pano: panorama images and panoramic images position files.

e Pos: Image POS data, where camera_pos.txt is the image POS file, camera_trajectory.txt is the camera
trajectory file, lidar_trajectory.txt lidar trajectory file.

e  Register: Point cloud data after registration and registration report.

e Subdiv: Point cloud data after framing.

e Temp: Project temporary folder, containing project information, original point cloud data and log. If
users face problems, pls give log to Technical Engineer.

e  Texture: Point cloud data after colouring. With X70GO you will find .ptx files here.

e .sprj: Project file

Select the point cloud you want to browse and right-click - Add to View.

User can change display methods that contain elevation, intensity, texture and canvas. In addition, user also can
change display view angle, such as front, top, etc.

If you click on the elevation button, you can change between colorbars and set the minimum and maximum

height reference.
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An X-ray view and EDL view are also available. HQS is a n improved render of the point cloud.

With the Travel button, an automatic cloud tour can be started based on the trajectory followed.

GOpost
Start View
'E 1 | o &£ g A w ® O O O GO o &
Elevation Intensity Texture X-Ray EDL HQS Travel Canvas Front Back Left Right Top Bottom Orthographic Perspective
Render View

Select Odom Data and right-click - Add to Viewer. The points in orange are the odometer trajectory.

If you perform non rigid orientation, will be created also a file with the trajectory in the global reference system.

Dalayanagf: . & o) Y ™ 35 @ o A F &
v ® Slam P

v ® LIDAR Data
® optimised_2022-08-11_2...
® texture_optimize_filter_o...

roject177(Processed)

a
® optimised_2022-08-12_0...
® texture_optimize filter o...

¥ ® Odom Data
* optimised_20;/ -,
® Vec ta

* Add to viewer

® Con' ata
» ® POS DAT

emove from viewer

«" Zoome to layer

-

y Open path |
|
Attributes I

HIT 5:

Current Progress: 0%
Sum Progress o1

Run¥indow

Select the cam_pos and right-click - Add to Viewer. The point in blue is the odometer trajectory. If you elaborate
the panoramic images after the orientation, you can also view the images on the oriented point cloud by
loading cam_pos_ori file.

If the panoramic images are created using a X200GO, the result will be a full 360 degrees image. So you can

refer to Chapter 4 for 360 degreees pano browsing.
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e, QA BmMEOB L TES

v ® Slam_Project174(Processed)
v @ LiDAR Data ‘
® optimised_2022-08-11_2...
@ texture_optimize_filter_o...
» ® Odom Data
® Vector Data
® Control Data
® POS DAT
Slam_Project177(Processed)
® LiDAR Data
® optimised_2022-08-12_0... | §
® texture_optimize_filter_o...
® Odom Data
® optimised_2022-08-12_0...
® Vector Data
® Control Data
® POS DAT
>l

Kl
@ v

<

<

<

Add to viewer

Remove from viewer

" Zoome to layer

nWindow &
@ Show/Hida
= _Data export
Ent P % 9% switching data
& Open path nt Progress 0%
= Attributes Progress: 0/1
Runiindow

Hold down the left button and move the mouse to browse the panorama.

e L' B @ ® 606060 P .

Elevation Intensity Texture Canvas| Fromt Back Left Right Top Bottom Orthographic Perspective

Render View
DataManager LIS T R

2 /2 F & & 1.Click panorama
v ® Slam Project174(Processed|
v @ LIDAR Data
® optimised_2022-08-11_2...
® texture_optimize_filter o...
» ® Odom Data

® Control Data

» ® POS DAT

v ® Slam_Project177(Processed)

v @ UDAR Data

® optimised_2022-08-12_0.

® texture_optimize_filter o...
® Odom Data

® optimised_2022-08-12_0..
* Vector Data
* Control Data
¥ & POS DAT

* camera_pos(View)

«

3.Panorama is displayed

RunWindow ]

Current Status:

Current Progress 0%
Sum Progress on
B indov

If images were saved as geotags during acquisition, it will be possible to add geotags to the viewer after map

creation. Open the geotagging data section and right-click above the displayed name to add to the viewer. After

opening the geotags in GOPost, images and a CSV file with the coordinates will be generated in the corresponding
data folder.
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DataManager 7@ €
v @® Slam_Project(Proces...
» ® LIDAR Data
* ® Odom Data
® Vector Data
® Control Data
® POS Data
¥ ® Geotagging Data
®

* B¥ Add to viewer

. Remove from viewer

Cones will now be visible within the cloud at the positions where the geotags were captured. Press the pick button

and select one of the cones. A preview of the saved image will open.

DataManager flqa@Q®mmSoS® L Aac@ TE =R W aedy €
v ® Slam_Project(Proces..
¥ ® LIDAR Data

® optimize_optimise.
® (View)texture_opt...
® texture_texture_o..
® optimised_2024-0...
» ® Odom Data
® Vector Data
® Control Data
® POS Data
v ® Geotagging Data

@ S Information
® (View)20240529-... manometro

Double-click on the image to open it large. In this screen you can zoom into the image with the mouse gear and
you can also change the name of the geotag.

Name manometro
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GOpost

Start View
1E I | i 2 & 7 8@ W 9 0 0 O ol &
Elevation Intensity Texture X-ray EDL Travel Canvas Front Back left Right Top Bottom Orthographic Perspective
Render View
DataManager rlaeammS - ope@ TE AS - -nE]

Here are meaning of tools:

'[V\ . . .
e L Zoom in: Zoom in on the point cloud

e 4 Zoom out: Zoom out on the point cloud
Th .
. 2 Pan: Pan the point cloud

e ™ Extent: Zoom to layer

. ' Rotation: rotate point cloud

. = Rotation centre: change rotation centre for easy browsing
o @ 2D:Lock the plan view

o Pick point: pick single point to show its information

PointAttribute
XYZ(-27.755,142.076,0.384)
RGB(122,112,103),Class(0)

ReturnNumber(1),Time(97800.945)

e ““ Measure distance: measure 3D distance between two points.

e [ Measure XYZ: measure distance between two points in XYZ Axis.

XYZ Measure:
dX : 7.878000 3
dY:7.151398 3%
dZ:0.082401 %

e “ Angle: Measures the inclination between two points.
o & Area: Measure the area inside a polygon. Select polygon points by clicking on the points in the
cloud. Double-click to close the polygon.
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o & plan cut: Show point cloud details by change box boundary. To move box sides, press the control
button and left click on one of the arrows. You will be able to move it.

. Panorama: refer to previous chapter

) ~ PanoCloud: view the point cloud overlapped with panoramic image.
e = Pano distance: measure distance on the panoramic image.

e~ *" Point Size: change the size of point in the point cloud visualization.

o = Video: You can see the video recorded with X70GO.
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3. Process with RTK data

After the acquisition, insert you SD card of the RTK device in your PC to download the data relative to your project.
In the memory of the SD card, select the Nav folder, then search for a file with the extension *.fmnav. This file

contains the RTK information of the scan. The files are named with the following format:
YEAR-MONTH-DAY-HOUR-MINUTE-SECOND

Select the corresponding file with the same date of the scan you want to process. Copy this file in the project

folder of your scan. For example, will be selected the file of the 28 December 2022, at time 11.26.

ol BB - | SRKI00(0 M T s | Nav - b x
Home  Condividi  Visualizza Home  Condiidi  Visualizza o
- v 4 < * S-RTK100 (D) 1T > S-RTK100 (D) > Nav v O P CercainNav
n ~ 7y »~ ) A
' Questo PC Nome ™ Questo PC Nome Ultima modifica Tipo
I Desktop Alarms B Deskiop [7] 2022-10-27-13-43-48fmnav 27/1072022 15:07 e FMNAV
[ Documenti Android [ Documenti [7] 2022-10-27-14-9-14fmnav 27/10/2022 16:50 & FMNAV
& Download DCIM $ Download [ 2022-10-28-8-25-28mnay 28/10/2022 00:55 e FMNAV
. ) Download . [] 2022-10-28-9-9-41.fmnav 28/10/2022 10:09 e FMNAV
= Immagini & Immagini -
Firmware ) [] 2022-10-31-9-3-7.fmnav 31/10/2022 09:26 e FMNAY
b Musica D Musica .
et 3D Log [7] 2022-10-31-9-37-46fmnav 31/10/2022 08:51 ile FMNAV
£ t 9 Oggetti 3D - .
B Oggett LOSTOIR, # Oggett [7] 2022-10-31-10-26-41.fmnav 31/10/2022 10:40 e FMNAV
& viceo Movies B vieeo [7] 2022-10-31-10-41-39.fmnav 31/10/2022 10:42 & FMNAV
&% Windows (€) Music &% Windows (C) [7] 2022-11-7-10-13-15.fmnav 07/11/2022 10:20 File FMNAV
< S-RTK100 (D) - SRTK100 (D) [] 2022-11-7-10-21-22.fmnav 07/11/2022 10:27 e FMNAV
~ STONEX 0¢) Notifications & STONEX (0 [] 2022-11-7-11-2-6.fmnav 07/11/2022 11:35 e FMNAY
~ apinta (\stonexsrv03\Home) (Z9 Pictures ~ apinto (\stonexsn03\Home) Z) [ 1] 2022-12-28-9-0-12fmnav 28/12/2022 08:01 e FMNAV
Podcasts [1] 2022-12-28-9-1-36.mnav 28/12/2022 03:02 e FMNAV
S-RTK100 (D X -
= &3 Ppp S RTK100 (B [7] 2022-12-26-9-3-36.fmnav 28/12/2022 09:40 e FMNAV
Alarms Raw [] 2022-12-28-9-43-36.fmnav 28/12/2022 09:51 & FMNAV
Android Ringtones. Android [ 2022-12-28-9-51-38 fmnav 28/12/2022 09:55 e FMNAV
DCIM Ricm Dam [] 2022-12-28-10-47-36.fmnav 28/12/2022 10:48 e FMNAV
Download System Download ] 2022-12-26-10-49-36.fmnav 28/12/2022 10:59 e FMNAY
Firmware Firmware T[] 2022-12-28-11-26-36.fmnav___| 28/12/2022 11:38 MNAV
Log Log 11 2023-1-2-8-42-47 fmnaw 02/01/2023 08:46 File FMNAV
1-2-15-33- 10172023 153 File FMNAL
LOSTR LosTDR [ 2023-1-2-15-33-48fmnav 02/01/2023 15:34 e FMNAV
[7] 2023-1-11-8-42-38fmnav 11/01/2023 08:43 File FMNAV v
Maovies © Maovies v o< >

Open GOpost and click New to create a new project. Choose the name and the save path, then choose the input
path. Please check that in the GNSS section in the input screen there is the *.fmnav file.

If you are using the X200GO with the RTK module working, in the raw data folder will be directly saved the

* fmnav file for that scan.
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Project Wizard

Input

Fath: |C:stersfapinto!Desk‘top!temp test/rtk/PROIL | El
Files

LiDAR : 221228-030027_00048_SLAM_Fandar_0001_0.pcap

MU 221228-030027_00048_IMU_DATA_0001.bd

Raster: 221228-030027_00048_RASTER_DATA_0001.0:d

Calibration:  stonex_slam_calib.yaml

Camera:  PROJ1\cameral;C:/Users/apinto/Desktop/temp test/rtk/PROI1\camera2;

I GN55: 2022-12-28-11-26-36.fmnav I

GCP Mark:

<Previous

Click Next, the software will ask the type of coordinates and the reference system. It should recognize it

automatically. If the information are correct, click Next.

NOTE: If you have recorded any GCPs, these will be aligned using the coordinates in the new reference system

within the “global_benchmark’ file.

Geoids integration

It is possible to load your local geoids in GOpost. The supported format is the “.tif" format.

Once you have the geoid file, open the path of GOpost, and search for the folder called “geoid”. Here you need

to copy the geoid file.

= [m] X

CMap 23/01/2025 10:01 Cartella di file geoids X +
confi 23/01/2025 11:06 Cartella di file y

. T C Q > geoids « Q
converter 23/01/2025 10:01 Cartella di file
data 23/01/2025 10:01 Cartella di file @ Nuovo ©® (B Dettagli
densetool 23/01/2025 10.01 Cartella di file Neria -

/\, Home
gdal_data 23/01/2025 10:01 Cartella di file v Oggi
Ej Galleria

geoids 23/01/2025 11:27 Cartella di file [#) egm84-15.1if
= > @ Alessandro - Stonex Srl
license 23/01/2025 10:01 Cartella di file [#) egm96-15.if
mask 23/01/2025 10:01 Cartella di file E] egm2008-5.tif
0sgPlugins-3.4.0 23/01/2025 10:01 Cartella di file i Desitop » [%] geoids.db
plugins 23/01/2025 10:01 Cartella di file &*# Dropbox » ) gsigeo2011.prj
resource 23/01/2025 10:01 Cartella di file & Documenti » [ gsige02011.tfw
sfmtool 23/01/2025 10:01 Cartella di file 4 Download » E] gsigeo2011.tif
slamtool 23/01/2025 10:01 Cartella di file PR Immagini » [ [8) My_local_geoid.if I
TmpData 23/01/2025 10:01 Cartella di file = DATA Mstonexde2) (X # —
translations 23/01/2025 10:01 Cartella di file 10 elemEnt E o

Now when you launch GOpost, and search for the geoids, the file name will be visible.
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. Project Wizard

Coord type: Geographic Coordinate System x

Datum name: WGS 84 ol

Projection name: UTM zone 32N Y

Source elevation: Ellipsoid height e

Destination elevation: |Ellipsoid height ']
Ellipsoid height

Geoid height(egm2008-5)
Geoid height(egm84-15)
Geoid height(egm96-15)

Geoid height(za_ngi_SAGEOID10)

Now you can process as for the other case the data, with the One-Click-Solve or with the Step-By-Step

procedure. To better use the RTK information, in the orientation phase is preferrable to use the non-rigid body

method.
- Solve Parameters
Parameters
Create map type ) original O optimization
Create map algorithm @ Fast ) High-precision
Use device ) GPU O cru
Stability parameter{ 1-5] |1 :|
Ignore duration |IZI,DIZI :| 5
Data duration |D,DD :| 5
Point cloud orientate ) Rigid I O Monrigid I

After the processing, the point cloud in the GCP subfolder of the project and all the subsequent point clouds, like

the textured one, will be orientate in the reference system of the RTK data.

3.2 PPK post processing

GOpost can let you post process data coming from the RTK module, in order to perform orientation also when
you can't get corrections from a base. This procedure should be done before the data processing, and you need
to have base data saved in rinex format.

First you need to transform raw data in Rinex format. Copy in a local folder the “.fmcompb” file from the SD card
of the RTK. If using X200GO the file *.fmcompb will be saved directly in the raw data folder.

Open GOpost and click on Rinex button. In this window in the “Raw observation file” you need to select the path

to the* .fmcompb file. In the “Rinex file” you insert the path where to save the rinex data.
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g } -

= i 2] R (=] £33 o0 [ R" K
Create map Orientation Optimization Dedistortion Texture Panorama Dencise Frame Registration Cu Rinex K | Report (
Process

Row Obsarvation File | C/Users/spinto/Deskiop/X120 test vary/PPK/GNSS/ row_rtk/2024-1-8-14-14-2_4 fmcompb

RINEX Fle C:/Users/apinto/Desktop/X120 test varyFPK/GNSS/raw_rti/

Add

(s Cancel iccess!

Click Ok. On the upper corner should open a window. If it does not close automatically after few seconds, click
the x button and close t. Now the software will save the rinex data.

Converter 3.0.?....“
Start

I
New Open Save Close

Project

Now click PPK button, The PPK solver window will open. Load in rover observation the file with .O format coming
from the RTK processed data.

In base observation load the .O format file from your base. Select the output path and click solver and wait the
end of the processing.

. EL - B e IR
Orientation Optimization Dedistortion Texture Panorama | Denoise Frame Registration Cut | Rine
Process
LAl TS S A (S

Rover

Observation |C:/Users/apinto/Desktop/X120 test vari/FFK/GNSS)/raw_rtk/2024-1-8-14-14-2_4.240

Base

© Rinex Header O Auto () Custom

Longitude  9.27232004 (Decimal degrees or degrees: minutes: seconds)

Latitude  45.57705208 (Decimal degrees or degrees: minutes: seconds)

Elevation(m) 227.1887

Observation |C:/Users/apinto/Desktop/X120 test vari/PPK/GNSS/base/moma008ma0. 240 ‘ I:l

Navigation O Rover () Base

Output

Output Path | C:/Users/apinte/Desktop/X120 test vari/PPK/GNSS/solved data

Solver Cancel

In the output path you will find a file with the extension .ppk. This file is the one that will be used to perform non
rigid orientation. Copy this .ppk file in the folder with the scanner data.
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Create a new project, select as platform RTK120GO, and load the data of your project. In the GNSS row check
that the .ppk file has been loaded.

% Project Wizard

Input

Fath: ‘C1IUsers!apinta[DesktapleZD test vari/PPK/PROIL | Izl
Files

LiDAR : 240108-141352_00297_SLAM_Pandar_0001_0.pcap

mu: 240108-141352_00297_IMU_DATA_0001.bxt

Raster: 240108-141352_00297_RASTER_DATA_0001.txt

Calibration:  stonex_slam_calib.yaml

Camera: 2st vari/PPK/PROJ1\cameral;C:/Users/apinto/Desktop/X120 test vari/PPK/PROJ1\camera2;

I GNSS: 2024-1-8-14-14-2_4_all.ppk I

GCP Mark:

After the successful import, process the data normally.
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4. Process with external camera
Insta360 X4 and X5 camera
If you collected data using the external camera, first you need to convert the raw video of the camera.
Remove the SD card from the camera or use the cable to connect the camera to a PC.
Copy the *.Irv file and the *.insv file locally.
LRY_20250206_150536_01_004.Irv
VID_20250206_150536_00_004.insv
The panoramic camera calibration file is already inside GOpost.
Create a new project. If you use the one-click-solve button, select the orange gear. A pop-up window will open.

Select Panoramic camera, choose between indoor or outdoor environment, check Time-lapse photography and

select the path to the folder where you save the *.insv.

Image source setting

Image Data Source

© Built-in Camera () Panoramic camera

Panoramic camera data

) Indoor O Outdoor
[[J Time-lapse photography

After the settings, start the processing and the software will use the panoramic images to apply texture to the

point cloud.

If you choose the step-by-step solution, when you click on texture and panorama button, the same pop-up

window will open. Choose the same parameters to process the data.

DJI osmo camera
First, process the raw footage from the camera using DJI Studio software. Set the following parameters in the

software:

e  Panoramic Video
e 6K/30 fps

e Standard (Dewarp) visualisation mode
Once the video has been processed, copy the MP4 file into a folder alongside the raw footage.

In GOpost, select the following parameters during processing.
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Image Data Source

O Built-in Camera O Panoramic camera
Panoramic camera data

[ Time-lapse photography
Jsinto/Downloads/SLAM_PRJI_001/SLAM_PRJ_001/PANO_CAM E]

If you elaborate panoramic images, load the panoramic images position by adding to the view the pano_pos.

Click the panoramic button in the tools section and select one position to open the associated panoramic image.

casmee cncm 7olH
by

You can navigate the panoramic image. You can also visualize the overlap between the image and the point cloud

by selecting PanoClouds button.

@ Qb mOS@® +ofem ?ﬁ;rﬁ@-:;.-.

PanoClouds .

panc_007440

You can also take measurement on the images. Select the pano measure tools.

See |5

Pano_distance_action I—
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Navigate the image and left click with your mouse to start a measure. Double left clicks with your mouse to end

a measure. The final distance will be displayed in the LogWindow.

=
Distance:0.94 m |

RunWindow 8

urrent Status: [12:23:43] Open the project successfully!

| [114:49:03] Open the project successfully!

tyrenk Progreas: 0% | |[14:49:15] Open the project successfully!
lsum Progress: o1 | |[145937] Measure Results] Distance94 m

The 360 panoramic images are saved in the pano folder inside the pano folder of the project.

To export a point cloud with panoramic images already saved in the file, select one of the available *.e57 formats.

The ".stonex.e57" is the one to be selected if you are using one of the Stonex software for post processing.
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5. 3D Gaussian Splatting with Stonex SLAM and Pano Camera

Processing

There are two ways to obtain 3DGS data: either by using GOpost for all steps, or by using GOpost in conjunction

with external software, such as PostShot. Data from both the Insta360 and DJI Osmo external cameras can be used.

Elaborazione su GOpost
1. Create a project, select the used device and platform and choose the path of saving and raw data.
2. Process your data as usual, or just “Create Map” + "Panorama.
3. Click on 3DGS PreTraining:
e  Select the folder where you saved the panoramic camera data.
e  Select the scene type: general (mixed), indoor or outdoor. Leave the scale set to 1.

e  Click the green button to start processing and wait for the process to finish.

D 3DGS Data Processing

3DGS Data Processing

Operation Control Status Monitoring

B3 Select Panoramic Camera Folder Processing Progress
Select Panoramic Camera Folder —
0%

Parameter Settings
Status Information

=  Scene Type Selection < Scale View Settings WD e S prssEsg

General Scene

Start Processing

Start Data Processing
Version 1.2.1

4. Click on 3DGS training. Then select the number of iterations. More iterations result in a longer processing time

but a more refined result. Recommended values are between 60,000 and 100,000 iterations.

. 3DGS Training

Iteration count[Range:1-300000]: 75000

5. Click OK and wait for the data to be processed. Once the process is complete, the .ply file will be saved to the
following location: C:\Users\******\ s e #2229\ Slam_Project\3DGS\3DGS\sfm_pos\3DGS
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PostShot
a. Install PostShot [Download Link]
b. Follow the steps up to the pre-training stage in GOPost.
c. In the main page, drop the folder containing the pre-trained data:
C:\Users\ **#xxx\ Fommon ottt 22\ Slam_Project\3DGS\3DGS\sfm_pos\3DGS

#a postshot
Few

all

Drop files to import

H 4 «m» b HE

c. In the following menu, set the parameters as in the image, while the blue (b) parameters depend on the
PC performance and user preferences.

d. Click on Import, and the software will automatically process the data.
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https://www.jawset.com/public_download/jawset.postshot/win/

& Import Files
Drop files to add to the import

C\Users\apinto\Desktop\test splat\cusano\giro2\Slam_Project\3DGS\3L

@ Training Configuration

Image Selection yse All Images
Max Image Count of 560
Camera Poses
Advanced

Radiance Field Profile Splat3

@
Max Splat Count 3000 b
Anti-Aliasing | o/
Advanced

Max Sph. Hrm. Degree 3

Treat Zero Alpha as Mask | ¢/ .

Create Sky Model b

Start Training | o/

Stop Training after | 2| 54 [kSteps] b

Import || Cancel

# untitled.psht - Postshot BETA

File | Edit Window Help

4\ postshot

3DGS Export & Visualization
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When the processing is finished, click on File, then click on Export Rdnc Fields, to save the .ply Gaussian Splats
file.

Import the .ply 3DGS in any software or online visualizer that can manage this type of data.
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