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GOpost

e  X70GO processing integration.

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

Version 58 . . !

e  Writing log files after data processing.

e Changed the filter that now deletes all

objects in motion.
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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.

Version 57

Fixed bug related to fast algorithm.
Added colorbars for elevation view.
Improved colorization algorithm.

Added refine_pos in colorization tool.

Version 56

Added buttons for calculating angles and
areas within the point cloud.

Added the "travel" button in the "view"
window, which allows automatic navigation
of the cloud based on the trajectory
travelled.

Added an allign button in the 'edit GCP'
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, X70%° and X120%° are trademarks of STONEX® S.r.l.
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 X120%° and X70%°. 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 in .las format.

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.

fO3  settings
(i)  About

Select to check software version

STONEX® GOPost — User Guide



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.

e Key Information
Application
Key Status Key Not Found

Maintain

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

Choose the platform correct platform for your processing.

For X120GO:
e Hand: if you are working only with the scanner.
e  Backpack: if you are using the backpack.
e RTK120GO: if you are using the RTK module.

e Vehicle mount: if the scanner is mounted on the vehicle mount.

"'_' Project Wizard

Name:  [Slam_Project |

Date: ‘nzjnz/znz‘a = |

Device: X120G0 <

Platform: |Hand <

Path: Backpack

Extension pole

Other customizations

Backpack with Panoromic cameras
Vehicle Mount

Describe:

STONEX® GOPost — User Guide




For X70GO:

e Hand: if you are working with the scanner and want to process only SLAM point cloud. Only SLAM
algorithm will be used and will not consider static improvements.

e RTK120GO: if you are working with the RTK module.

e  Static: if you want to process the point cloud but colorize only the static spots. Will cancel the SLAM
data after the texture is applied.

e Hybrid processing: if you want to process SLAM and static data together. Will enhance the static spots
inside the SLAM point cloud.

Name: 'SIam_Pro]ecx ]

Date:  |02/02/2024 3
Device: | X70GO -
Platform: |Hand i
Path: Backpack

Extension pole

Static
Hybrid processing

Describe:

In Path select the saving path for the project, then click
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 and then click to

complete the project creation.

. 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: 221123-134436_00036_RASTER_DATA_0001.bdt

Calibration: ~ stonex_slam_calib.yaml

Camera: CP orientation'\cameral;C:/Users/apinto/Desktop/X120 test vari/GCP orientation\camera2;

GNSS:

GCP Mark:
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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.

- K

: Coord type: Projected Coordinate System -
- E
lj E . 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.

ID East North Elev.

1,51734.077,4" 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 colors 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.
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N @ = B 2 >
New Open Save Close | One-click Slove Batch solve
Project
DataManager L ) M,
v ® Slam_Project562(UnProcess)
® LIDAR Data
® Odom Data \ I
® Vector Data ls"”
® Control Data
® POS DAT
v » [Slam_Project-SPH(UnProca<<)
LIDAR Data | 2 Active project

Odom Data

Vector Data Edit project

- ~
<
Control Data m Close project
)

POS DAT 2
= Save project

!, Save as

& Open path

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

colouring, panorama calculation, and orientation).

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 ; or for all the project loaded using

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 or in the data processing toolbar to set the Solve Parameters. The meanings of

the parameters are explained as follows.

b X2
S

2

ne-click Slove Batch solve

D om oW M

New Open Save Close

reate map

Project
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-
. Solve Parameters

Parameters
Create map type ) original O optimization
Create map algorithm ) Fast © High-precision
Use device ) GPU O cru
Stability parameter{ 1-5] |5 :|
Ignore duration |IZI,DIZI :| 5
Data duration |D,DD :| 5
Point cloud orientate ) Rigid O Monrigid
Other results [ Panorama () color point cloud &
Other settings [l same start and end Real-time display

[ Move object filter

Create map type:

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.

Create map model:

e  Fast mode: In this mode, the software reconstructs the point cloud with a faster algorithm and in a
more flexible way. This mode should be used in difficult environment (for example tunnels or open
fields) or when the elaboration with High precision fails.

e High-precision mode: 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.

Use device: Refers to the hardware equipment used by software to process data. The software uses the CPU by
default. So far, the GPU has only been used for stitching panoramas.

Stability parameter: 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.

Ignore duration: The software will ignore the first X seconds of the data acquired.

Data duration: 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 orientate: Point cloud orientation includes rigid and non-rigid transformation. In non-rigid
transformation, GCP will permit elastic compensation for point cloud to improve accuracy.

Other results: Choose if generate a Panorama or a textured point cloud.

Other settings:

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

Overlap = 10m

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

e Move object filter: 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.

STONEX® GOPost — User Guide




¢ Point cloud mapping: Create the point cloud from the raw data. You can filter it and optimize the
result by removing noise.

e Panorama: A panorama image from single distortion-free images.

e Point cloud colouring: Colouring based on single distortion-free images. This procedure isn't related

to Panorama function.

LogWindow &

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.
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» ® LiDAR Data

» ® Odom Data
® Vector Data

¥ ® Control Data

» ® POS DAT D}: Add to viewer

i Remove from viewer

Edit GCP

i« Zoome to layer
® Show/Hide
E Data export

[ Open path

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).

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.

Name: [1 Orde1|1_| : [514230.551 |Y: [5045440.111|7: [201.205  |x [28456 |y: [4505 |z [-1.123 |

Reference control point Matching control point

+
%
Na/;ne Order Check X Y z X y z
i1 1 (] 514230.551 5045440.111 201.295 28.456 4.595 -1.123
22 2 O 514214.133 5045440.105 201.182 9.498 27.643 -1.221
33 3 (] 514232.458 5045463.632 201.304 6.518 0.273 -1.075
44 4 (] 514241491 5045443.161 201.372 5.941 11.626 -1.126

ALIGN | ok | CANCEL

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
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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.

| POS attribute info

Coordinate: & Local Coordinate ! Projected Coordinate Type WGSS84UTM - Coordinate UTM zone 1N i
Name: |:| Ord E [s37654184 |V [a327487023 |z [-a813 x 8177 |y [e1018 |z [13e8 |
Reference control point Matching control point

® .

Name [ Order | Check X ¥ [ z x y [ z
11 1 - 537734077 4327421.254 -478 27424 -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 -1.451

5 5 [ 12921 0.365 -1.369

uon [ o T Cic:

Coordinate: £ Local Cog ! Projected Coordinate Type WGSS84UTM - Coordinate UTM zone 1N i
Name: |:| Ord [s37654184 |V [a327487023 |z [-a813 x |-62812 |y [s0263 |z [14s1 |
Reference control point Matching control point

-

Name [ Order | Check X ¥ [ z x y [ z
11 1 - 537734077 4327421.254 -478 27424 -0.889 -1.389
22 2 [ 537755.409 4327475504  -4.784 39.193 56.437 -1.374

44 5 [ 537694.595 4327429466  -4.774 -12921 0.365 -1.369

5 3 [ -8177 61.018 -1.368

L aucN I O« [ CANCEL |

CASE 2: 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.
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i} POS attribute info

Coordinate: B Local Coordinate Projected Coordinate Type WGSB4UTM - Coordinate UTM zone 1N
MName: Crder: X Y: I x ¥ =
Reference control point Matching control point
redundant
Na’me Order Check X ¥ z ® ¥ z
11 1 537734077 4327421254 -AT8 27424 -0.888 -1.388
22 2 537755409 4327475504 4784 39.192 56438 -1.369
33 3 537709.594 4327488166  -4.762 -8.178 61.017 -1.364
44 4 537654.184 4327487023 4813 -62.812 50.26 -1.446
55 5 537694.595 4327420466 -A774 -12917 0.363 -1.367
66 537600595 4327300466  -4.772
[_ALIGN oK [ CANCEL _

Click Orientation to orient the pointcloud. A report with errors will be generated after the process and will be

available in the gcp subfolder project.

m = B Bl B : 1 B

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 Datl 2% Add to viewer

@& Vector Dat

Remove from viewer

» ® Control D:

» ® POSDAT ix 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 original point cloud. Therefore, it may contain some noise. If you select Move
object filter, 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.The processed result begins with a prefix

‘optimised’ in the file name under LIDAR Data in DataManager.

GOpost
Start View

N e | E ~ |.'.° ¢
New Open Save Close One-click solve Batch solve [|Create map |Orientation Optimization Dedistortion Texture Pano
Project Process
DataManager = @ @ @, ™ N i} ./_f" & B3 ? H Cha) i
¥ ® Slam_Proj e
® LiIZ_)AR]De::a(uuan @
® Odom Data Parameters
® Vector Data Create map algorithm Fast O High-precision
® Control Data Use device GPU O cru
e Stability parameter{ 1-5] |5 :|
Ignore duration |D,DD :| 5
Data duration |D,DD :| 5
Other settings Same start and end B Rreal-time display

Move object filter

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 prefix ‘optimize’ in DataManager are optimization result.

GOpost

Start View
nE A Ei B 5 T_H S
New Open Save Close | One-click solve Batch solve | Create map Orientation JOptimization§ Dedistortion Texture

Project Process

DataManager 7@ @
vy ® Slan‘.l_Project(Proces... Select Select

» ® LIDAR Data

» : Odom Data optimised_2024-02-09_09-26-23_327
® Vector Data

&

L}

® Control Data

@® POS Data
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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..

[ A i
New Open Save Close | One-click solve Batch solve | Create map
Project

Orientation JOptimization Dedistortion Texture Panorama

Process

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

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

with X70GO data.

\j Ii . @ @ -y E/ Tt |"" [J%L]
New Open Save Close | One-click solve Batch solve | Create map Orientation Optimization | Dedistortion | Texture Panorama
Project

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 Refine Camera POS option should be checked only if the normal
colorization did not work. Do not use it for X120GO data but should only be used with X70GO data.

A B B B B fe | 9
New Open Save Close | One-click solve Batch solve | Create map Orientation Optimization Dedistortion JTexture | Panorama
Project Process
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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. Not available with X70GO
data.

D o Ei B e G Wode | e

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

Project Process

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.

SO o =

1 Optimization Dedistortion Texture Panoramall Denoise frame Registration Cut

Process

He@THOELad

File
optimised_2024-02-09_09-26-23 327

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
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.
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= $3
ptimizati ta od et exture ]
Process
~ T—
Data
Sedect
(/] filter op
- "
< *
/] exture_op

Frame mod  Scale

Scale: 2/3D {1:20007)
Size 5040 v om Expansion
Start X 0.1 Sl im StantY

0.0

X

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:
]

Add reference point cloud and the point cloud you want to register to display window.

Select basic point cloud and registered point cloud at the same time, then click

View

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

T e
N @ & B E @ iz 2
Project
DataManager ] . -
==r - . . [
L
® optimised_2022-08-11_2 Bae
* texture_optimize_filter_o... D X

D X

Regintration puresaters

Grid size

Number of iterations: |2

If GCP (

scanner, after the processing, in the GCP folder of the project will be present a file called

Y

Y

B g

Process

. |

Data: texture optimize filter optimised_2022-08-11 22-57-04 925 ~ [

b4

Registration data texture optimire fiter optimised_2022-08-12 09-51-52 958 ~

e |2
Registrationg Cut |

x

ERROR

F 4 ERROR
m Distance threshold: 2.0 = [
teration distance: 0.0010 <{m
1G] pick | Cowert | Cancel

for a guide to the acquisition of points) were collected during the acquisition with
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“local_benchmark.txt". Click on the folder icon in the registration window, to import this file with the
GCP for each point clouds. Check that the order of the GCP is the same in both files. If the order is
different, you have to manually modify the GCP file and then re-import it.

NOTE: if you acquired the GCP while remain 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.

Start View

it o .
N m ¢ B 2 B | i ) 0y : o 1=l
New Open Save Close | One-click solve Batch solve | Create map Orientation Optimization Dedistortion Texture Panorama  Denoise Frame Registration Cut
Project Process
DataMan. L} 2 - . » &8 =
oaMmager Q QB S S o ool |
v o g X
v .
* optimised_2022-08-11_2 Base Data: texture_optimize fiter_ optimised_2022-08-11_22-57-04. 925 ~ [l
= cbiocture_opalontze A G D X v z ERROR
L L
.
. hem
s > time -
v =» Sh ocessed
v Data
* optimised_2022-08-12 0.
texture_optimize_filter o... Registration data: texture_optimize_fiter_optimised_2022-08-12_09-51-52 958 ~
» = Odom Data o X % z ERROR
=
. (
L

Registration parenaters

Grid size: 0.50 | m Distance threshoid: | 2.0 cim
RunWindow - -
Number of iterations: |20 5 teration distance: |0.0010 <im
Current Status _
RMS: (B Pick l Convert 1 Cancel
Curren gre
hold down the Ctrf ey when piciing
m Progre )

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

Ctrl+left click of the mouse.

Start View

B 1 I @& s 7 e e 000 o v

Elevation Intensity Texture X-ray EDL Travel Canvas Front Back Left Right Top Bottom Orthographic Perspective
Render View

DataManager Pl @ ™ m 3 ® o AallT e

v ® Slam P +174(Processed

143 5

S Base Data: |texture_optimize.filter_optimised_2022-08-11_22-57-04.925 ~ [l

® texture_optimize_filter_o...

» ® Od o] X Y 4 ERROR
. A0 -46.975 -84.662 5.837 0.000
R : A1 -46.850 -84.744 7721 0.000
v ® Slam_Project177(Processed) A2 -32.246 -80.106 5.897 0.000
¥ ® LDAR Data A3 -32291 -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 ~
ID X Y z ERROR

Registration paraneters

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

RunWindow

ICurrent Status Number of iterations: |20 > Iteration distance: |0.0010 - |m

RMS: & xcr g

Current Progress:
Tip: hold down the Ctrl key when picking points
Sum Progress o
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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 convert to complete registration. The meanings of ICP parameter are as follow:

1.
2.
3.

Cut

Grid size: Point cloud tile grid size.

Number of iterations: The number of iterations of the ICP algorithm, generally 20.

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.

Iterative 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.

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 +
A0 -46.960 -84.653 5.864 0.000 il
Al -46.798 -84.689 7.714 0.000 -
A2 -32175 -80.097 5.894 0.000 -
A3 -32.291 -80.261 7.734 0.000

RO V' / 76999

R1 -26.831

rRe? /12390
v

R3™  -12457

Registration parameters

209.876
209.871
215.007
214816

Y 7
6.526

8.378
6.536
8374

Grid size: 10.50

-
-

Number of iterations: [20

Iteration distance:

-
-

RMS:0.019

ata: | texture_optimize_filter_optimised_2022-08-12_09-51-52.958 ~ [l

ERROR  +
0.015 i
0.016 -

5
0.021
0.021

m Distance threshold: |2.0 Hom

0.0010 Him

o« T R I

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.
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Optimazatisn Onentation  Dedistortion Textuie Panafama  Dnosire

Process

=[x 3 :T': H’

Output method: O F Range frist
Cut range:

Cut expansion:

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.

GOpost
Start View

N B E i T | £ N (s
New Open Save Close | One-click solve Batch solve | Create map - < pPK J| Reportl] Cancel
Project
DataManager & Q @ M B S @
v ® Slam_Project(Proces...
» @® LiDAR Data
> ® Odom Data

STONEX © STONEX
SLAM Control Point A ccuracy Report

Relative Accuracy:
® Vector Data

» ® Control Data tio. DisarceinRestrork] Ditanceaniian Disarceoif
® POS Data 1 1-2 16415 | 12 3% ocs
2 1% nxe 2 nm oo

3 1-4 1357 12 uxl 004

4 2.3 P 203 P o

5 204 nsm 22 e o1

3 354 P p P oo

[T ——— [T
Distance RISE 00
Ground Control Point A couracy:
ConotPinml

GePName| EmX | WehY | Upz | Memrex | Memrey | Mamnz| DX ov DXy oz

1| suasosst o | amms | swomsts |soseons| s | oow | omn | om | oo

2| s [soseons| mum | sews oo o | s | o | om | os

3 | swmess [soseien| M | siemen sieeen| mar | aoe | o5 | om | oom

4 s [ssaate| i | s | onusie) ms | oei | oos | o | oo

Men Eror o | e | om | oo

RUSE oe | nos | ome | oo

RunWindow
Current Status: [10:26:14) Open the project successfully!

After the elaborations you will need to save the point cloud in a *.las format.
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.
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GOpost

Ei

Start View
Do
New Open Save Close | One-click solve Baf
Project
DataManager

i NORCRN

¥ @® LiDAR Data

v ® gcp_march(Processed)

® optimised_2023-0...
® optimize_optimise...
® gcp_optimised_20...

= gcp_optimize anti

* ® Odom Data

® Vector Data
» @® Control Dat:
» @ POS Data

B

Add to viewer
Remove from viewer
Zoome to layer
Show/Hide

Data export L\,
Open path
Attributes

clip
denoise
dimages
filter
gep
ocdometer
optimizer
pano
pos
register
subdiv
temp
texture

| | slam_Projects62.sprj

2022/8/24 20:55
2022/8/24 20:55
2022/8/24 20:55
2022/8/24 20055
2022/8/24 20:55
2022/8/24 20:55
2022/8/24 20:55
2022/8/24 20:55
2022/8/24 20:55
2022/8/24 20:55
2022/8/24 20:55
2022/8/24 21:19
2022/8/24 20:55
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  Filter: Point cloud data after removing moved object.

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

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
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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.

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.

An X-ray view and an EDL view are also available.

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

GOpost
Start View
H= I | s (¢ oW ® g 0 0O o e i
Elevation Intensity Texture X-ray EDL Travel Canvas Front Back Left Right Top Bottom Orthographic Perspective
Render View
DataManager fleaamEmoS® LA« @ TO S et (S

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.

Start View
= = ] — <
1 b 7| & O 0 0 @ N
Elevation Intensity Texture Canvas | Front Back Left Right Top Bottom Orthographic Perspective
Render View
DataManager & s M, g ~ . - = ﬁ
2 & - ac — T A

v ® Sla

v Dat
® optimised_2022-08-11_2...
¥ texture_optimize_filter_o...
® Odom Dat

® Vecto

.

v ® Slam_Pr
v ® LiDA

® optimised_2022-08-12_0...

® texture_optimize filter o...

v ® Odom Data

Data

ove from viewer

«" Zoom:

e to layer

@® Show/Hide
Data export

@ Open path

Attributes

Current Progress: 0%
Sum Progress: o1

Run¥indow
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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.

Start View

1 ] gl
e I I A @ & 8 G 0 O ! |
Elevation Intensity Texture Canvas| Front Back Left Right Top Bottom Orthographic Perspective

Render View
DataManager sl @ w D S © o —
¥ @ Slam_Project174(Processed) CECHVECECE LTS
¥ @ 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

= car

v

<
CIR2

“

Add to viewer

Remove from viewer

" Zoome to layer . . — —
nWindow e
® Show/Hide
_ ent Status:
S» Data export
L, case dear the selection point before switching data
B Open path nt Progress: 0%
= Attributes Progress: 0/1
Funttindow

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

L] ] >
e | () 8 6 0 O q
Elevation Intensity Texture Canvas | Front Back Left Right Top Bottom Orthographic Perspective
Render View
DataManager LA MmEESS® o /2 F & ™ 1.Click panorama
v @ Slam Project17

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

» & Odom

. e
. t
» = POS

v ® Slam_Project177(Processed)
v @ UDAR Data
® optimised_2022-08-12_0.
® texture_optimize filter o...
v ® Odom Data
® optimised_2022-08-12_0..
® Vector Data
® Control Data
v ® POS DAT
* camera_pos(View)

3.Panorama is displayed

RunWindow ]

Current Status.

Current Progress 0%
Sum Progress 071
Bad¥ indow
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1 1 ] < T
3 I I | @ 8 0 O O pd &
Elevation Intensity Texture Canvas | Front Back Left Right Top Bottom Orthographic Perspective

Render View

DataManager = I @ (1 @ o P N - m, ,j ? w ui’ul

¥ @ Slam_Project174(Processed)
¥ @ LiDAR Data

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
-
e 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 %

AT

o 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 W plan cut: Show point cloud details by change box boundary. To move box sides, press the control
Yy 9 Yy
button and left click on one of the arrows. You will be able to move it.

e = Panorama: refer to previous chapter

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

o = Video: You can see the video recorded with X70GO.

STONEX® GOPost — User Guide




3. Process with RTK120°° 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.

< = | S-RTK100 (D s | Nav - o
Home Condividi Visualizza Home Condividi Visualizza
= v 4 o > SRTKI00 (D) 1 1 > S-RTKI00 (D) > Nav v O | P CeainNav
= Questo PC ~  Nome : ® Questo PC A Nome - Ultima modifica Tipo
I Desktop Alarms B Deskiop [7] 2022-10-27-13-43-48fmnav 27/10/2022 15:07 File FMNAV
Documenti Android Documenti [7] 2022-10-27-14-9-14mnav 27/10/2022 16:50 File FMNAV
& Download DCIM $ Download [7] 2022-10-28-8-25-28fmnav 28/10/2022 02:55 File FMNAV
= Immagini Download = Imagii [] 2022-10-28-9-9-41 fmnav 28/10/2022 10:09 File FMNAV
} Musics Firmware D Msica [] 2022-10-31-9-3-7 fmnav 31/10/2022 02:26 File FMNAV
Log [7] 2022-10-31-9-37-46.fmnav 31/10/2022 03:51 File FMNAV
B Oggetti 3 LOSTOIR, ¥ Oggetti 30 [7] 2022-10-31-10-26-41.fmnav 31/10/2022 10:40 File FMNAV
& viceo Movies B vieeo [7] 2022-10-31-10-41-39.fmnav 31/10/2022 10:42 File FMNAV
&9 Windows (C) Music &% Windows (C) [ 2022-11-7-10-13-15fmnav 07/11/2022 10:20 File FMNAV
- S-RTK100 (D) - SRTK100 (D) [] 2022-11-7-10-21-22fmnav 07/11/2022 10:27 File FMNAV
~- STONEX (x) Notifications & STONEX (X) [1] 2022-11-7-11-2-6.fmnav 07/11/2022 11:35 File FMNAV
~ apinta (\stonexsrv03\Home) (Z9 Pictures ~ apinto (\stonexsn03\Home) Z) [7] 2022-12-26-9-0-12fmnav 28/12/2022 03:01 File FMNAV
Podcasts [7] 2002-12-26-9-1-36.fmnav 28/12/2022 02:02 File FMNAV
=S RIKIO0ED Ppp S RTK100 (B [7] 2022-12-26-9-3-36.fmnav 28/12/2022 09:40 File FMNAV
Alarms Raw S [] 2022-12-28-9-43-36.fmnav 28/12/2022 09:51 File FMNAV
Android Ringtones. Android [ 2022-12-28-9-51-38 fmnav 28/12/2022 09:55 File FMNAV
DCIM Riem Dam [1] 2022-12-28-10-47-36.fmnav 28/12/2022 10:48 File FMNAV
Download System Download ] 2022-12-26-10-49-36.fmnav 28/12/2022 10:59 File FMNAV
Firmware Firmware 1] 2022-12-26-11-26-36.fmnav | 28/12/2022 11:38 ile FMNAV
Log Log ] 2003-1-2-8-42-47 fmnav 02/01/2023 08:46 File FMNAV
LOSTOR LOSTOR [7] 2023-1-2-15-33-48fmnav 02/01/2023 15:34 File FMNAV
Vovies . Vovics 5 [7] 2023-1-11-8-42-38fmnav 11/01/2023 08:43 File FMNAV

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.
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7., 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 informations are correct, click Next.

.. Project Wizard

Coord type: Geographic Coordinate System ¥
Projection type: |WGS84 =
Projection name: |UTM zone 32N Y

<Previous ] Next>

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.
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. 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 RTK data, 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.

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.

Report (

8 E B $ B % O E.R
Create map Orientation Optimization Dedistortion Texture Panorama | Denoise Frame Registration Cut J§ Rinex FPPK

Process

A F- P == = a~p iral
Rinex convert
Raws Observation File | C:/Users/apinto/Desktop/3120 test vari/PPK/GNSS/rav,_rtk/2024-1-6-14-14-2_4.fmcompb ] l:l
RINEX File ‘ClfuserslapmtnfnesktnprlZD ‘test vari/PPK/GNSS/raw_rtk/ ‘
Add
oK Cancel \ccess!
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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.

oo 2 ", ¥ — o I
B i | i o 1= | LRI
Orientation Optimization Dedistortion Texture Panorama | Denoise Frame Registration Cut | Rinexl] PPK
Process
g e @BITE BE L -AE

Rover

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

Base
© Rinex Header () 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:/Usersfapinto/Desktop/X120 test vari/PPK/GNSS/base/momo008m00.240 | | |

Havigation © Rover () Base

Output

Output Path |C;/Users/apinto/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.

Create a new project, select as platform extension pole, and load the data of your project. In the GNSS row
check that the .ppk file has been loaded.
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% Project Wizard

GO post
Input
Fath: ‘C:IUsers!apinto[DesktopleZO 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;

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

GCP Mark:

After the successful import, process the data normally.

STONEX®GOPost — User Guide 31




STONEX

Viale dell'industria, 53 | 20037 - Paderno Dugnano (M) | Italy

Tel : + 390278619201 | Fax :+ 390278610299

www.stonex.com | info@stonex.com



