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GCPs acquisition S STONEX

To acquire GCPs with 120GO there are two possible ways:

<
x120go_09113

1. Stand still about 10 seconds on a point.

2. In the GOapp, click on the GCP Mode icon. While scanning, as you pass above
a GCP, stop on it and click the icon Add GCP. The software will acquire the
position and a message of successful acquisition will be displayed. A yellow

square will identify the GCP.
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GOpost registration S) STONEX

If GCPs were acquired standing still, the information about them will be obtained automatically during the
processing of point cloud creation.
In the project folder, there will be a subfolder called gcp. Inside there will be a file called local_benchmarck.txt, with

the coordinates in a local coordinate system.

test_120go_extra

Slam_Project_135_interno

~

Nome Ultima modifica Tipo Dimensione
» clip 24/11/2022 11:52 Cartella di file
» denoise 24/11/2022 11:52 Cartella di file
dimages 2411172022 12:11 Cartella di file
g ; - !
filter ¥ = | acp - g X
- “ Home Condividi Visualizza 0
odometer
i optimizer 1T « Slam_Pr.. * gcp v O
°
ano ~ o
P ~  Nome Ulti g
pos ¢
register |i Ij local_benchmark 24/ §
subdiv 1 z
temp _ S
texture v o< > 5
— S
i i i 1 elemento = N
|| Slam_Project_135_interno.sprj = ©
5
NOTE: remember to delete the first GCP, since the scanner will save the position of the initialization as a GCP, unless the initialization isn’t itself a control point! 8
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GOpost registration S) STONEX

If GCPs were acquired through the app, when you download the data in your PC, in the project folder there will be a
txt file called gcp. When you import the data in the GOpost software, check if the gep.txt file is called as an input
file. When the point cloud is created, in the subfolder gcp there will be a file with coordinates of GCPs called

local _benchmark.txt. Project Wizard

SLAM GO POST Pro

v 4 > test_120go > 134_rit » PROJ2

Input
~ Path: |C:/Users/apinto/Desktop/test_120go/134_rit/PROJ2 - |
Nome
Files
cameral LiDAR : 221112-194445_00034_SLAM_Pandar_0002_0.pcap
camera’l
MU: 221112-194445_00034_IMU_DATA_0002.bxt
cameraZ
Slam_Project_134_rit Raster: 221112-194445_00034_RASTER_DATA_0002.bd

D 221112-194445 00034_IMU_DATA_0002
Ij 221112-194445_00034_RASTER_DATA_0O...
— Camera: 2\cameral; C:/Users/apinto/Desktop/test_120go/134_rit/PROJZ\camera2;
| | 221112-194445 00034 SLAM_Pandar_000...

|:| gcp GNSS:

| | stonex_slam_calib.yami

Ij task_info

Calibration: stonex_slam_calib.yaml

GCP Mark:  gcp.bd
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GOpost registration S) STONEX

When you have processed the two point clouds that you want to register, add to the view both the point clouds.

Now click on Registration.

Slam Go Post Pro

N (3 Eil oo S Ue L} tr #3 o] & |E [

New Open Save Close One-click solve Batch solve | Create map Orientation Filter Optimization Dedistortion Texture Panorama  Denoise Frame JRegistration] Cut @ Cancel
Project Process

DataManager e ®mS Se LT

¥ ® Slam_Project_134_a...
v ® LiDAR Data
® optimised_2022-1...
® texture_optinigg
® Odom Data
® Vector Data
@® Control Data
® POS Data
¥ ® Slam_Project_139_and(P...
¥ ® LiDAR Data
® optimised_2022-1...
® optimize_filter_op...

® e

Remove from viewer

v

v

® Vecto
® Contr % Zoome to layer

» ® POS[ ® Show/Hide
= Data export
@ Open path
= Attributes
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GOpost registration S) STONEX

In the registration window, click on the folder icon to import the local_benchmark.txt file for both the point clouds. In

the lower left corner you will see the RMS of the registration on the GCPs.

Base Data: texture_optimize_filter_optimised_2022-11-23_13-10-23_979 ~ -
ID X Y z ERROR o +
1 -0.691 -5.095 -0.155 0.000 i
2 4.697 -0.473 0.213 0.000 .-:-
3 4.734 0.841 -0.147 0.000 -

1 -0.580 -5.131 -0.160 0.024

Registration data: texture_optimize_filter_optimised_2022-11-23_11-08-24_568 -~ -
1D X Y i ERROR & +
I :

I

2 4.923 -0.365 0.210 0.021

3 4.705 0.939 -0.186 0.015

Reqistration parameters

Grid size:

2,0 Hm
Number of iterations: ‘2!] = | Iteration distance: |0,0010 - ‘ m

RMS:0.017 i

Tip: hold down the Ctrl key when picking points

S STONEX Part of UniStrong
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GOpost registration S) STONEX

Click convert to generate the registered point cloud. The registered point cloud will be saved in the GOpost project

folder, in the subfolder register. The name of the new point cloud will start with register.

clip 23/11/2022 10:50 Cartella di file

denoise 231172022 10:50 Cartella di file

dimages 231172022 11:18 Cartella di file

filter 23/11/2022 11:09 Cartella di file

gcp 23/11/2022 11:09 Cartella di file

odometer 23/11/2022 11:.09 Cartella di file

optimizer 23/11/2022 11:17 Cartella di file

pano 231172022 11:26 Cartella di file

pos 23/11/2022 11:09 Cartella di file -

register 24/11/2022 09:30 Cartella di file %

subdiv 23/11/2022 10:50 Cartella di file §

temp 23/11/2022 11:09 Cartella di file jg

texture 23/11/2022 11:30 Cartella di file g
] Slam_Project_139_and.sprj 24/11/2022 16:52 File SPRJ 104 KB %
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PointCab registration S) STONEX

Import the point cloud, in .las format, you want to register in PointCab. Click on New when PointCab start, than

choose the path to the point cloud. Select “SLAM scanning project”, than choose the save path.

le Modules Registration Views Help

il B 3 X I & AL

New  Open abbed View 3D View Settings Job List

L Create new PointCab Origing project
Scan project path
re_optimize_filter_optimised_2022-11-24_13-06-38_495.las Open scan data

SLAM scanning project

} Advanced

Import
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PointCab registration S) STONEX

To import GCPs of the point cloud you want to register, first create a point. Click on Sketch and choose 3D Point.

Create a random point in the view by clicking in the standard_top view. & e

pdules  Registration Views Help

- i 3D X ff'. {i is \< '4_—" czo -'I i V ." .

Open  Tabbed View 3D View Settings Job List Job Editor Advanced Importer Registration Transform Calculator Connectg Orthophot

ectorizer 3D tools Features
2

- B Stang |
Panorama

n 17.15;320';::5 {%}* ®

11.9224 : Y |
| 3D Point

| ; e # Distance {

| G Photo match _
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PointCab registration S) STONEX

Select the point just created. In the Job Editor select the File category, and click Import points. Insert the path to the
textual file with the GPCs coordinates. Set the parameters, then click Import. After this, you have to delete the point

you created at first by right-click on it and click delete.

File Modules Registration Views Help

¥ e O a oo A V & -
3D \ rr. (i & o\ ! cap :  wmll, ) L
3D View Settings Job List Job Editor Advanced Importer Registration  Transform Calculator ~ Connect Orthophoto  Sketch Vectorizer 3D tools Features

Standard_Top

52.1 : R [mm/p] B 409.0 : R [mm/p]

Path to GCPs txt file s:xim S )

v X-coordinates v Y-coordinates >

379.8 : R [mm/p]
-115.8537 : Y [m]
51.2795 : Z [m]

Job List
Standard_Top.lse
Standard_Front.lse

Standard_Left.Ise
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PointCab registration

S) STONEX

Once you imported the GCPs, in the upper part click Registration, then click Transform Calculator.

L PointCab Origins 4.0 R 12 - Reseller Online License - SLAM - texture_optimize_filter_optimised_2022-11-23_11-08-24_568

File Modules ‘JIEWS Help
i 4‘ =a 4, Advanced Importer f'.

(- Registration

°”“ ieforn Colaie e

A Transform Align

':ﬁ cgb : =I j V ." -@-

Registration  Transform Calculator Connect; Orthophoto  Sketch Vectorizer 3D tools Features

Standard_Front

®- Sphere fitting Ctri+Alt+5
w" Target Select Ctri+Alt+6

‘|- Correspondence

S STONEX

52.1 : R [mm/p. 409.0 : R [mm/p]
-24.3654 : X [m] 45.3939 : X [m]
-16.6081 : Y [m] -51.9372:Z [m]

Standard_Left

379.8 : R [mm/p]
55.4578 : Y [m]
-17.4730 : Z [m]

Job Editor

Job List
Standard_Top.lse
Standard_Front.lse

Standard_Left.Ise

P> Process all jobs

Part of UniStrong
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PointCab registration S) STONEX

In the Transform Calculator window you will need to import the GCPs text file of the reference point cloud. In

Reference system, click Add file, insert the file path and click Import.

File Modules Registration Views Help

dm N x» X W G 83 BG R o @l AV & e

Open Tiled View 3D View Settings Job List Job Editor Advanced Importer  Registration  Transform Calculator Cunnectg Orthophoto ~ Sketch  Vectorizer 3D tools  Features

Standard_Top X | Standard_Front X ‘ Standard_Left X ‘ ransform Calculator X | Job Editor

Reference system Pointcloud system Residuals

D | X [m] | Y [m] | Z[m] | ‘ Delta [m] | dx [m] |
3|4 7.8840 20,9790 -1.7000

4|5 o=naso £ 7210 11500

{5 xyZ import
213

r Import

Coordinate system: (Euclidean right hand system -

I I B

Column separator: |Autodetect -
Decimal separator: (Dot -
Import unit: Metel >

Shift X/¥/z:

Add file =
Job List
3D Points|

r L t
Transformation parameter Options Standard_Top.lse ayou

Sigma (gravity center) Transformatid Standard_Front.lse Section

U'UUUU‘ | U'UUUU‘ [m] Max differenc Find constellations Standard_Left.lse Section

0,0000] | 0,0000] [m]

0,0000] | 0,0000] [m]

0,0000] | 0,0000] [<]

0,0000] | 0,0000] [%]

0,0000] | 0,0000] [%]

0,00000000] | 0,000000] [-]

Sigma 0: 0,0000| [-]
RMS: 0,0000| [m]

Model:  X_r=sR¥_c+T
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PointCab registration S) STONEX

Once imported reference GCPs, click Find constellations to let the software find the best solutions with the smaller

errors (Residuals). Click Apply transformation to perform the registration.

File Modules Registration Views Help

& B T % . d a V & o
‘ - 1] 3D ~ rf_. {i Ii] oy ) CAD —1 J )d . .’ . )
w Open Tiled View 3D View  Settings JobList Job Editor Advanced Importer Registration Transform Calculator  Connect Orthophoto  Sketch  Vectorizer 3D tools  Features
Standard_Top X | Standard_Front X ‘ Standard_Left b4 | ransform Calculator | Job Editor

Reference system Pointcloud system Residuals

D | X [m] | Y [m] | Z[m] | o} | X [m] | ¥ [m] | Z[m] | Delta [m] | dx [m] | dy [m] | dZ [m] |
j 4 -114690 -14.9410 3.0360 4|5 -11.1230 -15.1770 3.0280 0.0113 0.0111 0.0016 -0.0019

4.7340 0.8410 -0.1470 3|4 4.7050 0.9390 -0.1860 0.0215 -0.0195 -0.0049 -0.0076

-15.9260  -19.5480 2.0500 5|6 -15.4800 -19.8610 2.0460 0.0258 0.0086 0.0237 -0.0055

2|3 0.0108

1

2

3
2 46970 -9.4730  0.2130 i
4

1
2
3
4

1
2
3
4

-0.6910 -5.0950 -0.1550 1|2 = -0.0109
5 E E

Add file Import from project
3D Points Spheres Targets Points
Transformation parameter Options

Sigma (gravity center) Transformation: (3D hd

’D'DDW‘ ‘ EI,I]EI?l‘ [m] Max difference: 1,00 <| [m] Find cnnﬁel\at\aﬂs
-0,0004] | 0,0071] [m] '

0,0348] | 0,0071] [m]

0,1620] | 0,1108] [°]

Job List

0,0735] | 0,0972] [°]

Standard_Top.lse Layout

-1,2517] | 0,0390] [°]

Scale: 1,00000000 ] | 1,000000] [-] standard_Front.lse Section

Sigma 0: 0,0112| [-] Standard_Left.lse Section
RMS: 0,0212| [m]

Model: X_r=sRX_c+T

Calculate transformation

Apply transformation
Process all jobs
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PointCab registration S) STONEX

Remember to save the registered point cloud. Click 3D tools and choose CloudExport. Select the area of the point
cloud to be saved. In Job Editor click Processing and choose the format output and then the save path in File. Than

click the orange triangle to save the point cloud.

File Modules Registration Views Help

W X o X @ G L R e 2 & d oAV

v Open TiledView 3DView Settings Joblist Job Editor Advanced Importer Registration Transform Calculator Connect : Orthophoto Sketch  Vectori

X Standard_Front o X ‘ Job Editor
106.9 : R [mm/p] E e p——
51.0932 : X [m]
28.8602 : Y [m]

Format output

\A

Stand
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Cube-3D registration S) STONEX

Import the point clouds you want to register. Click Point cloud, then Load. You will see both point clouds in the

display area. Once loaded, click Manual registration.

Project Images Data Mesl  Orthophoto X-ray Options Help
Reset view Top down ding Box | Free flight  Point clouds and meshes Cameras Recorder Images CAD Point cloud

V' List of point clouds:

¥ Point Clouds
v 139
v

Total: 37.418.612 points
Delete
View options:
Heightmap Shading Point snapping

Point render size:

Polygon selection:

Select Deselect Clear

Delete selected Delete other Manipulate points ~

Classification Calculate profile
Generate CAD points Measurement
Reduce point cloud X-ray

Manual registration Automatic alignment

Coordinate system: Local coordinate system
Axes: X, Y, Z Unit: m

Copyright© 2021 Stonex - All rights reserved
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Cube-3D registration S) STONEX

In the registration window the two point clouds will be displayed side to side in two windows. On the left the
reference one, on the right the one to be registered. You can import GCPs coordinates file, by clicking the folder icon

for both point clouds.

wn | | Ortho mode Bounding Box | Free flight ameras Recorder Resetview | Topdown | Orthomode BoundingBox  Free flight | Point clouds and meshes = Cameras

Copyright© 2021 Stonex - All rights reserved
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Cube-3D registration S) STONEX

In the central portion you can see a preview of residuals. By flagging Generate report is possible to save a report file

with the residuals. You can delete a point by clicking the “x” next to it. When finished click Register.

LIS

= . 4y P Shams s ‘
Reset view Top down  Ortho mode = Bounding Box : Free fligl int clouds and meshes Cameras Recorder Reset view Top down Ortho mode 5Bound\ng Box . Freeflight . Point clouds and meshes Cameras Recorder

Select object: i Select object:

Fix scale: v
Fix Z-axis: v
Generate report: v/

Report path: (apinto/Desktop/report.pdf browse

ID  X[m] Y [m] Z[m]*
0.01030 0.02464 0.00€
0.01162 0.00225 0.00¢
0.02114 0.00615 0.027
0.01006 0.00529 0.003 >

»

Ne)
(9]
>
>
O
(o
(9]
¢

2

<
5
<
x
(9]
C
E
P2
N
(@}
N
©

<

5
2
Q
o)

Q

Register Cancel

S STONEX Part of UniStrong



Cube-3D registration S) STONEX

Is possible to create manually correspondences, if no GCPs were collected or if you want to add more. In the
registration window, double click on a point cloud to zoom in. Navigate to a recognizable point in both point clouds,

than click to create a new correspondence. Click Register to end the work.

=12 205
-8.59 -3.41 2.16 E -8.7 -3.22 AL
0.00 0.00 0.00 - 4 0.00 0.00 0.00

0.00779 3

0.00414

0.00365
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Cube-3D registration S) STONEX

Here an example of the registration report. There are reported mean errors, and the residuals for each

correspondences as a 3D error, and an error for each coordinate.

Point list registration report

Project: New project

lun novembre 28 2022

Mean registration error 0.0119m
Mean target registration error components 0.0126m, 0.0123m, 0.0109m

5 correspondences found.

Point ID, 3D error, X error, Y error, Z error
1, 0.0276m, 0.0103m, 0.0246m, 0.0068m
2, 0.0148m, 0.0116m, 0.0023m, 0.0088m
3, 0.0350m, 0.0211m, 0.0062m, 0.0272m
4, 0.0120m, 0.0101m, 0.0053m, 0.0038m
5, 0.0264m, 0.0098m, 0.0233m, 0.0078m

S STONEX Part of UniStrong
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Cube-3D registration S) STONEX

After the registration, remember to save the registered point cloud. Right-click on it, than click Save as... .

Project Images Data Pointcloud Mesh Orthophoto X-ray Options Help

Reset view Top down Ortho mode 'Bounding Box = Free flight  Point clouds and meshes Cameras Recorder Images CAD Point cloud

V' List of point clouds:

¥ Point Clouds
v 139
v
Zoom to this object

Shading
Heightmap
Max rendered points:

Point render size:

Point color
Transform
Manual registration

Automatic alignment

|
|

bl
,.3

Total: 37.418.612 point Set class to selected points
Delete Colorize

View options: Calculate normals

Heightmap |3
Delete

A T E e 2

Polygon selection:

Select Deselect Clear

Delete selected Delete other Manipulate points ¥

o NN

 S—

\

Classification Calculate profile
Generate CAD points Measurement
Reduce point cloud X-ray

Manual registration Automatic alignment

Coordinate system: Local coordinate system
Axes: X, Y, Z Unit: m
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