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1. Introduction

Welcome to MindCloud Studio.

MindCloud Studio is a professional 3D point cloud processing software independently
developed by Manifold Tech Ltd., compatible with all of the company's scanner devices.
Specifically designed for handling'.Ix 'point clouds and'.olx 'files generated by Manifold
Tech Ltd.'s products, it accurately analyzes the data, fully unlocks its value, and lays a solid
foundation for subsequent data processing.

In terms of functional features, it boasts robust data processing capabilities, including

the following:

® The loading and processing of point cloud data are highly efficient, while advanced
algorithms ensure optimal point cloud quality.

® An intelligent sampling strategy that adjusts the sampling density based on data
characteristics to optimize storage and rendering speeds.

® [ts advanced filtering algorithm accurately removes noise while preserving details,
thereby enhancing data quality.

® Supports real-time interactive analysis, allowing users to receive immediate data
feedback for flexible strategy adjustments.

® The interface features a clean and intuitive design with a well-organized layout, clear
icons and text labels that make it easy for both beginners and professionals to use.

® The software features a linear and smooth operation workflow, supports exporting
data in mainstream formats, offers simple parameter settings, and provides real-time

preview for easy adjustments.

With its superior compatibility and powerful features, MindCloud Studio has become a
pivotal tool for point cloud processing, significantly driving technological innovation and
business expansion across multiple domains. It stands out uniquely in the industry, offering
exceptional practical value and competitive advantages.
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2. Download and Authorization

2.1 Recommended computer configuration

MindCloud Studio is recommended for use on computers running Windows 10 or later
(64-bit) that meet specific configuration requirements.

Minimum Requirements
Operating System Windows 10 or later
Processor Intel Core 15 or better
Installed Memory 16 GB DDR4 or better
Video Card NVIDIA GeForce RTX 2050 or better
Storage Space 256 GB or more

Recommended Requirements

Operating System Windows 10 or later
Processor Intel Core 17 or better
Installed Memory 32 GB DDRS5 or better
Video Card NVIDIA GeForce RTX 3050 or better
Storage Space 512 GB or more
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2.2 Download and Install

Users who have purchased products from Manifold Tech Ltd. can visit the version

management page of the software to download the latest version of MindCloud Studio at the

following URL: https://version.manifoldtech.cn/download/mcs, or scan the QR code below

to access the corresponding download page.

Customers who have not purchased products but need to trial the software can visit the

official website at https://www.manifoldtech.cn/, complete the application form, and

download the trial installation package, or contact the sales channel to obtain the software

and case study data.
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2.3 Software License Agreement

MindCloud Studio has undergone a comprehensive upgrade. To ensure seamless
integration between this software and products, Manifold Tech Ltd. has decided to issue a
license for MindCloud Studio.

After software installation, please contact the dealer or manufacturer's staff to complete
online or local authorization and obtain the corresponding license.

(1) Network Authorization: Click "Online Apply", fill in the required information, and wait
for backend confirmation to complete the authorization immediately.

(2) Local Authorization: Send the Device UUID code to the distributor or manufacturer
personnel to generate the license file offline. On the computer, click "Import
Authorization File" and manually import the license.

A License — O *
B License — LG TV [ Import Authorization File
Device UUID B95957e8:2 [_D

Authorization Status None

Date of Expiry MNone

Software License
# License — a X

Online Apply

Apply Reason

Apply Company

Contact Phone

Network Authorization
- v o4 > mmE > C | wEpEd £
- SRR = a @
> E= e saEe h
B ®HER Lol @ S A BN o MT20260107-105615 026/1/9 14:21
L | B
store MT20260105-164408 26/1/518:38
. & Zhu - A _
218 uptobottom_MT20260105-164003
3DGS Viewer

AW 8187fd8b231472€927379975¢9f78... [[) e

- fE #3 3DViewer
Bk *il L TR : \ auth.license 2026/1/9 15:46 LICENSE 3%

B g ’ A Clash ® 2025/11/20 16:00 5755
REs £ MT20260107-105615.zip 026/1/9 14 7P File
. Odinvi 025/10/11 14:17
& a5 #3 OdinViewer 1
8 QTModeler.exe - thi#Ft, 2025/10/11 9:4°
& m
FE(N): authlicense
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Local Authorization
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3. Software Interface Introduction

3.1 Main Interface

The main interface of MindCloud Studio can be simply divided into seven major
sections, as shown in the figure below:

main interface

region name content

Guide and create point cloud projects, and import
and export files

Includes common point cloud editing features such
2 Tools bar as measurement, cropping, sectioning, registration,
and merging.

It includes advanced industry features such as mesh
generation, building construction, forestry

1 File bar

3 Industry bar surveying, pile measurement, and intelligent
robotics.
: o
4 Settings bar View and configure the software's window

information and authorization details

Project Management Show the various data objects loaded by the
directory software

Show the relevant attributes of the selected data

6 Property directory object

7 3D View window  Show all loaded data objects
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3.2 File bar

% MindCloud Studio v1.2.10 (Jul 3 2026) [64-bit]

Tools Industry Settings

=] 4]

Open Project Import.

Pr 3D View 1
B Batch Process

Multi-flight Stitching

For new projects, you can load and optimize point clouds, open and view existing
projects, and import or export data in various other formats, as shown below:
Point Cloud Processing

Single Point Cloud Batch Process Multi-flight Stitching

Project Path: Browse

Project Name:

Loop Closure Bundle Adjustment

Moving Object Filtering

Resolution (0 for original):

2 mm

Load Raw Point Cloud
Save Point Normal Vectors
[ FastLoad Mode ?

Robust Mode

Point Cloud Processin«i

CloudCompare entities (*.bin)

ASCIl cloud (*.txt *.asc *.neu *.xyz *.pts *.csv)
LAS file (*.las *.1az)

E57 cloud (*.e57)

Ix points (*.Ix *.0lx)

PTX cloud (*.ptx)

Autodesk ReCap project (*.rcp)

Autodesk ReCap scan (*.rcs)

glITF Binary (*.glb)

Simple binary file (*.sbf)

PLY mesh (*.ply)

OBJ mesh (*.obj)

VTK cloud or mesh (*.vtk)

STL mesh (*.stl)

OFF mesh (*.off)

DXF geometry (*.dxf)

Point Cloud Library cloud (*.pcd)

SHP entity (*.shp)

Image (*.bmp *.cur *.gif *.icns *.ico *.jpeg *.jpg *.pbm *.pgm *.png *.ppm *.svg *.svgz *.tga *.tif *.tiff *. wbmp *.webp *.xbm *.xpm)
CSV matrix cloud (*.csv)

Clouds + calibrated images [meta][ascii] (*.icm})
PDMS primitives (*.pdms *.pdmsmac *.mac)
Clouds + sensor info. [meta][ascii] (*.pov)
Point+Normal cloud (*.pn)

Point+Value cloud (*.pv)

Salome Hydro polylines (*.poly)

Sinusx curve (*.5x)

Snavely's Bundler output (*.out)

Mensi Soisic cloud (*.s0i)

Import data format
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3.3 Tools bar

4 MindCloud Studio v1.2.10 (Jul 3 2026) [64-bit]

File Industry Settings

The toolbar includes the following features:
® Point Picking: Annotate points in the point cloud and view individual point attributes.

® Point List: Annotate points in the point cloud and record their attribute information in a list format for
easy manual selection of control points.

® Distance: Measures the distance between two points.

® Arca: Measures the area of a triangle formed by three points.

® Multi Measurement: Measuring the segment length of polylines and the area of polygons.

® Segment: Polygon crop point cloud, save internal/external region..

® Cross Section: Manually control the bounding box of the point cloud, adjust the length and angles of its
six axes, and save the point cloud within the box to create point cloud slices.

® Section Mode: Use a rectangle of specified thickness to section the point cloud from a top view, and
display the measurements in another view.

® Point Cloud Orientation: Reorient the position and orientation of the point cloud through translation and
rotation.

® Filter By Value: Segment the point cloud before and after based on its attributes.

® Subsample: Use different methods to reduce the point cloud density by decreasing the number of points.

® Registration: Includes "Align (point-to-point selection)" and "Fine Registration (ICP)", allowing manual
stitching and alignment of point clouds.

® Merge: Combine the selected multiple point cloud datasets.

® [mage Fusion: Integrates standalone high-definition or panoramic photos into a point cloud view.

® Control Point Report: This can be optimized for GCP. After optimizing the control points, their
accuracy is verified and a report file is generated.

® Roam: Use the WASD keys to move the view freely, just like controlling a character

10
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® New 3D View: Adjust the number, position, and relationships of multiple window views.

® Elevation: Render the color of the point cloud based on its height attribute.

® True Color: Render point cloud colors through the RGB attributes of the point cloud.

® EDL: The new EDL rendering mode utilizes visual enhancement technology to highlight the edges of

point cloud particles, improve lighting, and make the overall point cloud more three-dimensional.

11
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3.4 Industry bar

4 MindCloud Studio v1.2.10 (Jul 3 2026) [64-bit]

File Tools Settings

The industry functions include the following:

Mesh: Convert the point cloud into a triangular mesh model.

Simplify Mesh: Reduce the number of grid model patches.

Texture: Map photos to a mesh model to create a texture effect.

Navigation Map: Generates a repositioning map for embodied intelligent products, enabling navigation,
obstacle avoidance, and other functions.

.USD Export: Convert point cloud data or other 3D data into USD format, compatible with the NVIDIA
Omniverse simulation platform.

Earthwork Measurement: Calculate the volume difference between the stack and the reference plane,
and measure the volume.

Earthwork Comparison: Calculate the volume difference between the pile surface surfaces obtained
from the two scans, and measure the fill and excavation volumes.

MipMap Export: Convert photos saved by the Liuxing Space Intelligent Product into a distortion-free
data structure compatible with the mipmap software, enabling third-party Gaussian rendering.

CC Export: Convert photos captured by the Liuxing Space intelligent product into a distortion-free data
structure compatible with the iTwin software (formerly CC, ContextCapture), enabling third-party mesh
reconstruction.

Slice: By adjusting the slice thickness and the height of the slice, it is possible to intelligently extract the

building site line and generate a floor plan.

12
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3.5 Setting bar

‘¥ MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

File Tools Industry

@ 6 @ - -

Langua...v Log Path Cloud License User Manual Check for U...

The bar includes the following features:
® [anguage: Switch the software's text language. The change takes effect after restarting the software.

® [ og Path: Go to the software log folder recorded by the MindCloud Studio software.
® Cloud License: Check software authorization status.
® User Manual: Go to and open the software's user manual.

® Check for New Version: View the software update information.

13
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3.6 Project Management directory

Project Management

v [B (D/mindcloud_data/MT20260414-16...

v [B Trajectory-Opt

Property

Property State/Value

CC Object

Name MANIFOLD_MT20260414-162..

Visible

Colors

Box dimensions

Shifted box ce...

Global box center

Cloud

Points 130,737,504

Global shift (0.00;0.00;0.00)

Global scale 1.000000

Point size Default

The project management directory displays the currently loaded data objects. Click a

cell to determine the display status of the data object:
® Check: Show in view.

® Do not check: Hide in view.

14
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3.7 Property directory

Project Management

v B (D:/mindcloud_data/MT20260414-16...

v [@ Trajectory-Opt

Property

Property

CC Object
Name
Visible

Colors

Box dimensions

Shifted box ce...

Global box center

Cloud

Points

Global shift

Global scale

Point size

Scalar Fields

Count

Active

Shift

State/Value

MANIFOLD_MT20260414-162..

w

1Y rGB

X: 89.3634

Y:105.104

X: 25.150967

: -4.237839
7: 2047772
130,737,504
(0.00;0.00;0.00)
1.000000

Default

Intensity

0.00

The property directory contains the

following information, using point cloud data as

an example:

Name: View the name of the selected point cloud
data object.

Visible: Click to check or uncheck to display or hide
the selected point cloud object data.

Colors: You can switch between RGB or scalar fields
to display point cloud colors.

Box size and center: View the bounding box of the
point cloud object data, which serves as a geometric
container holding the entire point cloud. You can
view the box's size and position.

Points: View the number of points in the point cloud.
Global shift: The globally applied uniform translation
value for the point cloud in the coordinate system.
Global scale: The unified scaling ratio applied
globally to the point cloud in the coordinate system.
Point size: Adjust the point size.

Scalar Fields: Switches between different point cloud
attributes to determine the current rendering basis for
point cloud colors, where Intensity represents

reflection intensity and Label indicates the time frame.

15
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3.8 3D View window

i)
m
Do
&
@ % ,'L_\_‘
; g
L ASE G R
j i
O ¢ h.}n
; e
- s3332 ERERI G
t ! °1“_] =
| “j. [

The center of the 3D view window displays all visible object data. There are shortcut

buttons on the left with the following functions:
® Display Settings: Adjust software configurations such as background color, lighting conditions, and data

loading strategies.

® (Camera Settings: Adjust the view angle and position of the current view.

® Global Zoom: Fit all object data within the current view.

® Center View: Switch between perspective projection and orthogonal projection.

® Zoom and Center Selected Entities: Display the selected object data prominently in the view.

® Select Rotation Center: Manually pick the center point for rotating the object data.

® Auto-select Rotation Center: Automatically choose the rotation center of the object data, typically the
center of the view.

® Top View: View the object data from a top-down perspective.

® Front View: View the object data from a front-facing perspective..

16
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4. Basic Operations

4.1 Language Switch

(1) In Settings, click Language to switch the language, then reopen the software to change
the language again.
4 MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

File Tools Industry

& P =

Log Path Cloud License User Manual

English
3D View T X
Deutsch
Espafiol (Argentina)
Francais
B7kiA

Portugués

Pycckuit

Language Change X

Language change will take effect when
program is restarted

¥ MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

Xt I8 frilkThEe

& P 8
B iR BEEH

=HPE 1 x
Deutsch
Espariol (Argentina)
Francgais
BAH
Portugués
Pycciuin

(1]

Switch language

17
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4.2 Block Loading

(1) In the 3D view window, click the "Display Settings" shortcut button, check the "Move
Simplification" option, and save with the configured values. Unchecking this option
will fully load the data.

¥ MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

Tools Industry Settings

= =] &

New Proj... v Open Project

Project Management 3D View 1 X

Display settings

g8 2|0

Other options

Default font size

0o
8_p
g8

/

N

o

Displayed numbers precision

o
&

erspective mode zoom 1.000

a +

>10.0 M. points

E1)

> 2.5 M. triangles

Always

Block Loading

18
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4.3 Task Creation and Point Cloud Loading

(1) Click "Single Point Cloud" under "New Project" to enter the point cloud processing

configuration interface.

M MindCloud Studio v1.2.10 (Jul 3 2026) [64-bit]

Tools Industry Settings

=] W

Open Project Import

3D View 1 X
£ Batch Process

& Multi-flight Stitching

Click on the Single Point Cloud
(2) In the configuration interface, you can select the point cloud to load based on the path,

choose standard optimization options, and configure parameters such as point cloud
resolution, loading the raw point cloud, saving point cloud normal vectors, fast load

mode and robust mode.
Point Cloud Processing

Single Point Cloud Batch Process Multi-flight Stitching

Project Path: Browse

Project Name:

Loop Closure Bundle Adjustment

Moving Object Filtering

Resolution (0 for original): S

Load Raw Point Cloud
Save Point Normal Vectors

|Z‘ Fast Load Mode ?

Robust Mode

Cancel

Point Cloud Processing Configuration Interface

19
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(3) There are three standard optimization options: loop detection, adjustment optimization,
and moving object filtering, each serving the following purposes:

® [oop Closure: Used to determine whether the SLAM scanner has re-scanned previously traversed
scenes, thereby correcting cumulative errors. This technique is typically employed when scanning paths
intersect or overlap, eliminating layering effects caused by accumulated errors in repetitive scenes and
enhancing the map's integrity and consistency.

® Bundle Adjustment: Eliminates minor errors in local scenes and, through comprehensive calculation,
distributes the errors uniformly across the entire scene rather than accumulating them solely at the
periphery. This approach reduces noise and subtle layering effects, effectively decreasing the point
cloud thickness.

® Moving Object Filtering: Reduces the point cloud of moving objects during scanning, primarily

targeting noise from passing pedestrians and vehicles.

(4) Point cloud resolution refers to the distance between points, measured in millimeters,

and controls the density and detail accuracy of the point cloud. A smaller value
indicates a denser point cloud with richer details; the default is 2 mm, while 0 mm and
1 mm represent the original resolution.

(5) Loading the raw point cloud means that both the original and optimized point clouds
are output during processing, which consumes extra computing resources.

(6) The saving of point cloud normal vectors refers to calculating and outputting the

normals of each point in the point cloud relative to the surface during point cloud
processing.
(7) Dynamic point cloud loading refers to the automatic adjustment of the number of

loaded points based on available memory, which enables nearly lossless compression
to reduce memory usage and processing time.

(8) The Robust Mode refers to switching to this processing mode, which significantly
reduces memory usage by leveraging the hard drive, though it offers slower processing

speeds and requires sufficient disk space—making it suitable for running large-scale

point clouds on memory-constrained devices. The default mode is Fast Mode, which
processes data using memory for maximum speed but demands substantial memory
capacity, ideal for small to medium datasets. Robust Mode is only activated when
manually selected.

20
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4.4 Batch Processing

Y ou can import multiple sets of engineering data and process them sequentially.
(1) Under the File bar, select "Batch Processing" to import the project data folder to be

processed.

¥ MindCloud Studio v1.2.10 (Jul 3 2026) [64-bit]

Tools Industry Settings

= 5.4

Open Project Import

& Single Point Cloud
& 3D View 1 X

& Multi-flight Stitching

Batch Process

Batch Import

21
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(2) Continue configuring the processing options for each set of engineering data, then start

batch processing.

22
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4.5 RTK Optimization

(1) When processing point clouds, if the engineering data contains GNSS positioning data
recorded by RTK, RTK optimization is automatically displayed.

(2) In the Configuration section, you can select a coordinate transformation method. The
default is "Coordinate Reference System," which converts the point cloud's relative
coordinates to the target ellipsoid + projection coordinate system and may include
additional correction parameters.

Point Cloud Processing
Single Point Cloud Batch Process

Project Path:  p\mindcloud_data\MT20260214-153139-rtk Browse

Project Name: \1750960214-153139-rtk

|~/ RTK Optimization Configuration

GCP Optimization Configuration

Loop Closure Bundle Adjustment

Moving Object Filtering

Resolution (0 for eriginal): 2 mm

Load Raw Point Cloud

Save Point Normal Vectors

Robust Mode

RTK optimal configuration

23
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(3)In RTK optimization configuration, the source coordinate reference system
automatically reads the coordinate system broadcast by the cors account used within
RTK, while the target reference system is the final converted coordinate system, which

requires manual configuration.
® The commonly used coordinate system in China is CGCS2000 combined with the Gauss 3-degree zone

projection, where the central meridian depends on the local longitude;

® Additionally, the internationally recognized WGS84 + UTM projection transformation method is

employed.

Calibration Parameters Datum Transform Plane Transform ¢ »

Value

Select CRS

24
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(4) Meanwhile, within the target coordinate system parameters, users can configure
various system parameters — including ellipsoid parameters, projection parameters,
translation correction (Calibration parameters), seven-parameter (Datum Transform),

four-parameter (plane transform), and Height fitting—as well as import the geoid
model and NTv2 grid.

Coordinate transform settings

tom RTK extrinsic parameters Download Template

Target CRS:  'WGS 84 /UTM zone 49N Select...

Ellipsoid Projection Calibration Parameters Datum Transform

Plane Transform 1 »

Parameter Value

Ellipsoid Name WGS 84 v

Semi-major axis (m) 6378137.000000000

Inverse flattening 298.257223563

Ellipsoid Parameters

25
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Target CRS:  'WGS 84 /UTM zone 49N

Ellipsoid Projection

Parameter

Projection Method
Central Meridian (deg)
Latitude of Origin (deg)

Scale Factor at Natural Origin

False Easting (m)

False Northing (m)

Standard Parallel 1 (deg)

Standard Parallel 2 (deg)

Projection Plane Origin Height (m)

Target CRS:  WGS 84 /UTM zone 49N

Ellipsoid Projection

Parameter

Use Transform

dx (m)

dy (m)

dz (m)

Select...

Calibration Parameters Datum Transform Plane Transform ¢ »

Transverse Mercator ~

111.000000000
0.000000000
0.999600000
500000.000000
0.000000
0.000000000
0.000000000

0.000000

Projection Parameter

Select...

Calibration Parameters Datum Transform Plane Transform

No ~
0.000000
0.000000

0.000000

Translation Correction (Calibration Parameter)

26



Manifold Tech Limited

Target CRS:

Ellipsoid

Parameter

Use Transform
dx (m)
dy (m)
dz (m)
rx (arcsec)
ry (arcsec)

rz (arcsec)

scale (ppm)

Target CRS:

Ellipsoid

Parameter
Use Transform
dx (m)
dy (m)

theta (deg)

scale (ppm)

WGS 84 / UTM zone 49N

WGS 84/ UTM zone 49N

Select...

Projection Calibration Parameters Datum Transform Plane Transform 4 »

No
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

0.000000

parameters (Datum Transform

Seven

Select...

Projection Calibration Parameters Datum Transform Plane Transform ¢ »

No
0.0000000000
0.0000000000
0.0000000000

0.0000000000

Four parameters (Plane Transform)
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Target CRS:  WGS 84 / UTM zone 49N Select...

| Projection Calibration Parameters Datum Transform Plane Transform Height Fitting < »

Coefficient

Use Transform No

a0 0.0000000000

al 0.0000000000

2 0.0000000000
0.0000000000

0.0000000000

0.0000000000

0.0000000000

0.0000000000

0.0000000000

0.0000000000

Height Fitting
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(5) RTK optimization also allows customization of the external parameters for input RTK
frames. However, when using the accompanying frames, no additional steps are

required — the software automatically reads the frame's external parameters and

applies the default settings directly.
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4.6 GCP Optimization

(1) When processing point clouds, if the engineering data contains control point
information collected during field surveys, the system automatically displays GCP

optimization—specifically, control point optimization.

Point Cloud Processing

Single Point Cloud Batch Process

Project Path: b\ mindcloud_data\MT20260214-153139-gcp

Project Name: | \750240214-153139-gcp

RTK Optimization Configuration
Iz GCP Optimization Configuration

Loop Closure Bundle Adjustment

Moving Object Filtering

Resolution (0 for original): 5

Load Raw Point Cloud

Save Point Normal Vectors

Robust Mode

Cancel

Control Point Optimization

30



Manifold Tech Limited

(2) Select Configuration, then import the CSV file containing the geographic coordinate
data of control points. Ensure the order of control points matches that in the coordinate
file, and correctly map the north and east coordinates to the Y-axis and X-axis,
respectively.

Import Target Points

Import File:  0260214-153139-gcp/image/gepEIA~/ BRZFEI X E = H] 55 _WGS84_UTMAIN - IR csv Download Template Load File

local controlPoints target controlPoints

28.761002 -2.380823 0.223712 797972.5760...  2495258.766... 6.078000
315.163679 -31.476632 1.243193 797967.3460...  2495547.238... 6.650000
301.156761 -203.840300 3.322462 s 798140.6610...  2495553.949... 8.151000
277.772290 -336.297410 6.956223 798275.0940...  2495546.410... 11.502000
44715473 -314.697194 7.107936 798280.9700...  2495311.809... 11.540000
-133.347488 -304.059000 7.428089 798292.1610...  2495133.056... 11.501000
-297.595260 -286.556866 7.608708 7 798294.9070... 2494967.325... 11.014000
-275.521683 -132.426346 3.587138 798138.5610...  2494971.096... 7.027000
-263.124940 23.645310 0.596823 9 797981.7350...  2494965.387... 4.002000
-118.867734 12.301420 2.414296 797975.5360...  2495110.564... 5.379000

Verify Points confim cancel

Note: Typically, the north coordinate points upward to the Y-axis of the point cloud, and the east

coordinate points to the right to the X-axis of the point cloud.

(3) The CSV file template containing control point coordinate data is as follows, typically
comprising four columns: point number, north coordinate, east coordinate, and
elevation, with no header:

A B = D E

|name _IE (%) N(v) H(z)

1 94322, 159 2503967.8  187.312

AN = e

Control Point CSV Template
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4.7 Zooming, Translation, and Rotation of Point Clouds

By combining various mouse button combinations, you can zoom, pan, and rotate the
point cloud. The methods are as follows:
(1) Left-click and hold to rotate the control point cloud;

(2) Right-click and hold to pan the control point cloud,;

(3) Roll the wheels up and down to zoom the point cloud;

(4) Long-press and drag the roller to quickly zoom the point cloud.

(5) Within the point cloud, double-click the left or right button or use the scroll wheel to

reset the rotation center.

g a0

x
+
@
O

Zoom, Pan, Rotate
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4.8 Adjustment of Particle Size
(1) After selecting the point cloud, adjust the point size value in the properties box or

change the default global point size in the upper-left corner of the view.

Adjust point size
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4.9 Render method changed

This feature allows you to freely transform point clouds into color renderings with
various attributes.
(1) Select the point cloud, then click Color in the properties window to switch from

"RGB" to "Scalar field," after which you can freely choose different color scales.

Scalar field
(2) Alternatively, replace "Intensity" with "Label" in the active scalar field; the software

will then render the point cloud based on the scanning time.

Label
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(3) Click "Elevation" in the toolbar to render the point cloud based on its height attribute.

@ MindCloud Studio

File

Render Settings

& MindCloud Stud:

File e Settings

Render Settings

41900608

36391087

Elevation
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4.10 Data Export

Export point cloud data or meshes separately to other formats, and save them in
multiple formats.
(1) Select the point cloud, right-click to save, or click the Export button in the file bar.

¥ MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

Tools Industry Settings

= = .41 P
New Proj... v Open Project Import Export

Project Management D View 1 X

Y |5 (DJ/mindcloud_data/MT20260214-15..

Information (recursive)
“ [B Traject

Toggle

Toggle visibility

Toggle color

Toggle normals
Hroperty Toggle SF

Property Toggle 3D name

CC Object

Name
o Delete

Visible

Toggle 3D View

Colors

Select children by type and/or name

Box d

N <X

Add empty group

Shifted box ce...
Expand branch

Global Collapse branch

[ A T e 3

derive data

CloudCompare entities {*.bin)
ASCI cloud (*.txt *.asc *.neu *.xyz *.pts *.csv)

ES7 cloud (*.e57)

Autodesk ReCap project (*.rcp)
Autodesk ReCap scan (*.rcs)
Simple binary file (*.sbf)

PLY mesh (*.ply)

VTK cloud or mesh (*.vitk)

DXF geometry (*.dxf)

Point Cloud Library cloud (*.pcd)
SHP entity (*.shp)

Clouds + sensor info. [meta][ascii] (*.pov)
Point+Normal cloud (*.pn)
Point+Value cloud (*.pv)

Different formats of point clouds
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4.11 Multi-flight Stitching
The point cloud data obtained from continuous scanning in the field is jointly solved

and automatically stitched according to a single flight.

Note: Continuous scanning requires that each subsequent scan set begins at the same position

and orientation as the previous set's endpoint, as shown below:

The next group starts where the previous one ends,
with the same position and orientation

Fieldwork requirements
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(1) Under the File bar, select "Multi-flight Stitching", and click "Browse" to import the
project data from the specified folder;
¥ MindCloud Studio v1.2.10 (Jul 3 2026) [64-bit]
Tools Industry Settings

=] 5.4

Open Project Import

E+ Single Point Cloud
Pr

3D View 1
= Batch Process

Multi-flig

Point Cloud Processing

Single Point Cloud Batch Process Muiti-flight Stitching

Root Folder: Scan Flights

@ Select Root Folder

Project Path LX/OLX

T  WekE > $FPE(D) > mindcloud data { test) : G | [ .
|E - FET{EE / _ . 0
= FHE (D) & ) EwE e
- ETEEE (E) 1-20260709-141657 26/7/915:25 it
v e MR (E) 2-20260709-141915 2026/7/9 15:25 i
chubSIE 3-20260709-142207 2026/7/9 15:2 s
490001 4-20260709-142423 2026/7/9 15:25
rmiFRathEE
RTK-ShiEif
il
HELLXUERR
#E548min

EEAEAO

it |

PR LUE]

Import
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(2) After successful import, it is necessary to check whether the connection sequence
automatically recognized by the software is consistent with that during field data

collection, and configure optimization options;

Point Cloud Processing

Single Point Cloud Batch Process Multi-flight Stitching

Hosaple D:/mindcloud_data/test Browse Scan Flights

Name Project Path LX/0LX Status M

1-20260709-141657  D:/mindcloud_data/test/1-20260709-141657  MANIFOLD_1-20260709-141657.Ix | Valid
2-20260709-141915  D:/mindcloud_data/test/2-20260709-141915  MANIFOLD_2-20260709-141915.1x | Valid
3-20260709-142207  D:/mindcloud_data/test/3-20260709-142207  MANIFOLD_3-20260709-142207.Ix | Valid
4-20260709-142423  Di/mindcloud_data/test/4-20260709-142423  MANIFOLD_4-20260709-142423.x | Valid

Remove

Start Stitching

Engineering data from the same flight
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Point Cloud Processing

Single Point Cloud Batch Process

1-2,2-3,3-4

Loop Closure

Moving Object Filtering

Resolution (0 for original): e

Point Cloud Processing

Single Point Cloud Batch Process

ExEn

Loop Closure

Moving Object Filtering

Resolution (0 for original): e

Load Raw Point Cloud
Save Point Normal Vectors

i_, Fast Load Mode 7

Robust Mode

Multi-flight Stitching

Bundle Adjustment

Check the connection sequence

Multi-flight Stitching

Bundle Adjustment

Configuration optimization options

Start Stitching

Start Stitching
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Point Cloud Processing

Single Point Cloud Batch Process

MIOVINY WD JELL THLSTHInNg

Resolution (0 for original): Tt

Load Raw Point Cloud

Save Point Normal Vectors

Zl Fast Load Mode ?

Robust Mode

Base Flight:

Output Root: D:/mindcloud_data/test

Project Name: MFS_Merged

Multi-flight Stitching

Output

41
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(3) Waiting for joint solution and automatic stitching;

Progress

Multi-flight Stitching

Loading

Progress

Multi-flight Stitching Cancel

Progress

MFS Post-processing Running Cancel
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(4) After processing, "MFS Merged" in the directory represents the complete point cloud
after automatic stitching, while "MFS_Flight" represents the independent point cloud

before stitching.

Automatically stitched complete point cloud
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5. Common Functions

5.1 Point Selection

® (lick to select points: Left-click to choose points within the point cloud to display their information.

@ MindCloud Studio v1.0.0 (Apr 15 2026) [$4-bit]
Industry
=

Distance

~ @ x ToolPanel

loudWta/MT20260214-15

=4

/

08 e+

reconnaissance

® (lick the point list, right-click to select multiple points, and the information of all selected points—

including global coordinates—will be saved in the table on the right. You can export the data as table

files in various formats.

@ MindCloud Studio v1.0.0 (Apr 15 2026) [$4-bit]
Industry
=

Distance

< Tool Panel

A TR

Index X ¥

172855 -5.588797  285.606
54056771  312.394 281148,
90133685 318492 29780,
111576821 -6.63371 296.75

Property

=4

/

Property

€ Objoct

08 e+

Marker size: 5 Startindex: 0

Show global coordinates

Apply and Exit

Exit Tool

Point List
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5.2 Measurement

® (lick Distance measures the length between two points in a point cloud. Left-click to select points; the

value appears when the two points are connected. "Distance" indicates the length, measured in meters.

& MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]
Industry Settings
=
A

-

~ @ x ToolPanel

—F

2

Property

Property State/Value

GG Otject

BEa+XBEALO

=

i A Y 5% A

distance
® (lick on the area, right-click to select points, and connect the three points to form a surface. The value

will appear; "area" represents the area, measured in square meters.

¥ MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

File Industry Settings

a = ] o @ m g B =
Point Pieking  Point List Distanee: Segment  Cross Section Seetion Mode Paint Cloud .. Filter By Value Subsample  Registrati v
] 2 y g
~ & x Tool Panel

Project Managérmsnt

e dstarMT2026021.

91014015625

State/Value

BB e+ X¥8BEA0J
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® (lick on "Multi Measurement", and you can switch between measuring the distance of polylines and

measuring the area of polygons in the tool panel on the right. Additionally, you can export the

measurement results.

Multi Measurement

@ MindCloud Studio v12.10 (Jul 3 2026) [64-bit]

File

Clear

Export

Exit

polylines
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Settings

Export

Exit

polygons
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5.3 Segment

® Select the point cloud and click "Segment" on the toolbar;

® [eficlick to select points and draw lines; select the target point cloud with a box; right-click to finish
drawing the lines.

® You can choose either the internal or external point cloud of the selected area, then click "Apply" to

complete.

- 8 80

o
A
+

Point Cloud Cropping
® (lick Pause to stop the current crop operation, release the fixed view, and allow you to move the view

again. Click Pause again to continue the crop operation.
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5.4 Cross Section
® Left-click to select the point cloud, then click "3D Trim" in the toolbar;

® Drag the arrows and circles in all six directions of the bounding box to adjust its size and angle.

® After adjusting to the appropriate angle, click the "Export Slices" button on the right toolbar.

@ MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

3DFEY
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5.5. Section Mode

® [ efi-click to select the point cloud, then click "Section View" on the toolbar.

® Check the option for a fixed slice width, which defaults to 0.1 m (10 cm).

® In the main view, select the point cloud scene to be sectioned; the sectioned point cloud will be

displayed in the right cross-section view from a front view.

g 2 0

oo
82
a's

a 4+ X

B

View in Section
® Meanwhile, in the section view, click the third button above to measure the length of a specific scene,

such as viewing the point cloud thickness.

Section View

Cross-section triangle
® You can also click the fourth button to save the cut point cloud separately.
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5.6 Point Cloud Orientation

® [ efi-click to select the point cloud, then click "Point Cloud Orientation" on the toolbar.

® You can reconfigure the X, Y, and Z axes from three perspectives: top view, front view, and left view.
Adjust the point cloud orientation to reorient it.

® In the top view, you can redefine the orientation of the X and Y axes. Click Apply Rotation to adjust the

point cloud direction accordingly.

Redirect the XY axes in the top view
® The same operation can also modify the point cloud orientation in the front view and left/right views,

then click Save.
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5.7 Filter by value
® Select the point cloud and click "Filter by Value" on the toolbar to export or split the point cloud

individually based on the active scalar field— "Intensity" or "Label" —attribute values.

& MindCloud Studio 1

File Settings

Intensity attribute

@ MindCloud Studio v1.0.0 (Apr 15 2026) [$4-bit]

g ad

Filter by value

Rang

X
4
B
O]

Label attribute
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5.8 Sample

® Select the point cloud and click "Subsampling" in the toolbar. You can reduce the density of the point
cloud using downsampling algorithms such as random percentage or point cloud spatial interval. The

unit of point cloud interval is meters..

Subsampling

X(
X

Ji

BB a

double sampling
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5.9 Registration

® Hold down the Ctrl key to select two point cloud datasets, then click "registration" on the toolbar. Two
registration methods are available: "Align (Point-to-Point)" and "Fine Registration (ICP)".

1) Align (point-to-point): Manually select corresponding feature point pairs from two point clouds and then
register the point clouds.

2) Integrated Cloud Registration (ICP): The ICP algorithm automatically performs global matching between
two point clouds, followed by registration of the point clouds.

® Taking ICP as an example, click "Fine Registration (ICP)" to align the point clouds and the reference

point cloud, set the overlap rate parameters, then click OK to begin the conversion.

ICP Registration

ICP
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® For point-to-point selection, hold the Ctrl key to select two point clouds, then click "Align (Point-to-

Point)" to align the point clouds with the reference point cloud.

Select to-be-aligned entities

[ID 317] MANIFOLD_MT20260421-145218-Opt

[ID 311] MANIFOLD_MT20260421-144905-Opt

select all select none

Manual registration
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® To identify common feature point pairs between two point clouds, it is recommended to use objects

such as cross targets or calibration plates.

® After selecting feature points, information will be displayed on the right side; the selection order of the

two point clouds must remain consistent.

& MindCloud Studio ¥1.0.0 (A

File

Exit Tool

¥ MindCloud Studio v1.0.0 (Ag

File Settings

Exit Tool
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® (lick Align to view the registration results of the two point cloud datasets, then click Apply to complete

the registration.

Align info

Final RMS: 0.0371184

Transformation matrix

-0993 -0117 -0.005 107.359
0.117 -0.993 -0.000 41.685
-0.005 -0.001 1.000 1.544
0.000 0.000 0.000 1.000

Refer to Console (F8) for more details

OK

Point Cloud Registration

o7
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5.10. Merge

® Hold the Ctrl key to select multiple point cloud groups, then click "Merge" on the toolbar.

¥ MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

File Industry Settings

Confirm Merge

merge
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5.11 Image Fusion

In field data collection, the device equipped with additional camera accessories, can
take photos independently and integrate the captured images with the point cloud.
® Select the point cloud, click "Image Fusion" in the toolbar, and choose the type of photo to load. Photos

from fine-mesh cameras are labeled as "HighReslmgs", while those from panoramic cameras are

labeled as "insta";

HighReslmgs
® After loading photos from the fine-grained camera, click on the photos in the directory to browse them

in multiple windows;
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@ Minde

File
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5.12 Control Point Report

® In point cloud processing, selecting GCP optimization allows for control point accuracy verification

after optimization.

® Select the point cloud, click "Control Point Report" on the toolbar, check the optimized point cloud,
import the original control point file, and finally click "Calculate". You can also export the inspection
results as a PDF file for easy storage.

Control Point Report
Name
| (D
% MANIFOLD_M

8 Octree

Import control points

Delimiter

[Name]

¥1
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5.13 Roam

® Select the point cloud and click "Roam" on the toolbar to switch to first-person view. Use the WASD

keys to move the view, the QE key to adjust its height, and the scroll wheel to zoom the field of view.

@ MindCloud Studio 1

go on a pleasure trip
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5.14 New 3D View

In the toolbar, click "New 3D View" to access the following features:
New View

View Linkage
Tile

Cascade

Close All
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Among them, the new view allows viewing different point clouds across multiple
windows.

¥ MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

Industry Settings

8 00

o

5
4

.\!,.
@

8

Create View and Switch Views

(|8 O 0

26

5
4

a +

0]
E

Multi-view point cloud display
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View synchronization allows all point clouds in multiple windows to move, rotate, and
scale synchronously, enabling coordinated action.
The flat layout arranges all views in binary rectangles;

& MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

08 e+ X880

Pick equivalent points on both clouds (at least 3 pairs - mind the order)
(you can add points 'manually’ f necessary)

Tile
The cascade window displays all views in an indexed arrangement within a single

window, showing only the current view while hiding the others.

& MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

X
5
@
o]
0]

Pick equivalent points on both clouds (at least 3 pairs - mind the order)
(you can add points ‘manually if necessary)

Cascading Window
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5.15 EDL

In the toolbar, clicking "EDL" can highlight the point edges of the point cloud, improve
lighting, and make the overall point cloud more three-dimensional.

udio ¥1.03 Uun

TR e e T il . AR |

EDL
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6. Industry Applications

6.1. Mesh

6.1.1 Mesh

® Select the point cloud, click "Mesh" in the industry toolbar, and choose the meshing resolution (low,
medium, or high; the default is medium). Click OK to generate the mesh model. The file will be

automatically saved in the project directory in.ply format or can be saved in another format.

& MindCloud Stu 15 2026) [64-bit)

File Settings

Model Resolution

Medium

le Grid Generation

& MindCloud (Apr 15 2026) [64-bit)

File ols Settings

Mesh
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6.1.2 Simplify Mesh
® Select the Mesh and click "Simplify Mesh" in the industry toolbar to reduce the number of mesh faces,

thereby decreasing the data size. However, this will also compromise some accuracy and fit quality.

Grid Simplification
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6.1.3 Texture
® Sclect the Mesh, then click "Texture" in the industry toolbar. The software will automatically calculate

and map the photo onto the Mesh, generating a mesh model with the photo texture.

& MindCloud Studio v1.0.0 (Apr 15 2026) [84-bit]

g a0

X

A

B0 E a4+

texture mapping
® After starting the process, the calculation speed depends on your computer's performance.

® After completing the texture mapping, save it in the project data directory under a folder named "model".

¥ MindCloud Studio v1.0.0 (Apr 15 2026) [64-bit]

default point size — 4
default line width — 4

Model Saved

Grid Model Results Save Directory
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Mesh Model

70



Manifold Tech Limited

6.2 Robot
6.2.1 Navigation Map

Select the point cloud and click "Navigation Map" under the Industry Applications section to generate
another series of localization maps used by Odin, an embodied intelligent product, which facilitates
navigation algorithms. For details, see:

https://manifoldtechltd.github.io/wiki/odin_series/odin1/10.%20Relocalization%20Usr%20Guide.html.

026) [64-bit]

default point sz, — 4

default line width — &

71
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6.2.2 .USD Export
® Select the point cloud and click "USD Export" under Industry Functions to export the data in USD

format, facilitating integration with the NVIDIA Omniverse simulation training platform.

a5 MT20260214-152139-g¢p

export map
gps

image
RUN_LOG

@A) Omaiverse Files (*usd)
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6.3. Earthwork
6.3.1. Earthwork Measurement
® Before using the stack for measurement, the stack must first be trimmed or the unnecessary point clouds

on its edges and top removed.

@ MindCloud Studio v1.0.0 (Apr 15 2026) [$4-bit]

Cutting
® Next, select the cropped point cloud of the volume and click "Volume Measurement" in the Industry

Applications section.

art Selection

Set Datum

Pile mass measurement
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Use the "Polygon Selection" manual box to select the occupied area of the stack;
To set the reference plane, use the "Three-Point Plane" tool to select three points from the point cloud as
the reference plane.

® Select a method for calculating the volume; the recommended option is the "Triangulated Inverse
Network (TIN)". This will generate the pile information and allow you to export the report.

& MindCloud Stu

File

Start Salection

Sot Datum

Calculate

Generate Report

Stack Information
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6.3.2 Earthwork Comparison
® Similar to pile body measurement, it is recommended to first register and align the two point cloud

datasets, then crop the pile body or remove the redundant point clouds from the periphery and top.

Reset

Exit Tool

Point cloud registration and alignment

& MindCloud

File try Settings

Crop stack
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® Select two sets of embankment point clouds, click "Embankment Comparison" under the industry
toolbar, specify the pre-and post-embankment configurations along with the calculation method, and

finally compute the fill and cut volumes.

@ MindCio 1.0.0 (Apr 15 20;

i Tools Settings

Project Management

3 pairs - mind the order)

Stack Comparison
& MindCloud Studs

File Tor Settings

Start Selection

TIN Mett

Parameter

Calculate Comparison

airs - mind the order)

Select the front and rear pile bodies
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& MindCloud Studi

File Tools

Project M,

Property

Settings

Calculation of fill and excavation work

7

tockpile Comparisan control console:

Parameter

Calculate Compar

Generate Repart
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6.4 Scene Export

6.4.1 MipMap Export

® Select the point cloud and click "MipMap Export" in the industry toolbar. The system will automatically
generate the required data structure folder for MipMap software based on the selected point cloud and
its corresponding project.

® After that, use MipMap to import the corresponding converted folder for Gaussian reconstruction.

or 15 2026) [64-bit]

MipMap Export

MipMap Export
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= o x
MT20260323-110128 x  [EE
« > 1 @ O > B > FEE (D) > mindcloud data > MT20260323-110128 > 7EMT20260323-110128 iR Q
@wm- ¥ O @ W N o =E e M s
o ma » =i " Exam sem *h
B pteopm » Jdog 2026/3/23 11:12 ik
o EisE > image 2026/4/21 9:44 it
N image_undistorted 2026/4/2110:30 pras
image
- || mipmap_export | 2026/4/2113:22 S
gepEIE
model 2026/4/2110:35 STiEsE
Baas
output 2026/3/2313:15 3Tk
image
render_db 2026/3/23 12:34 i
render results 2026/3/23 12:34 i
RUN_LOG 2026/4/2113:21 ik
[] ab_config.yaml 2026/3/2311:46 Yaml JFZ4 2KB
\:] c.bin 2026/4/21 9:49 BIN 37i4 485,125 KB
[1] calib_online.yam! 2025/6/14 15:30 Yaml iFsziE 1,110 KB
[1] calib_online final.yaml 2025/6/1415:30 Yaml Szt 1KB
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6.4.2 CC Export

® Select the point cloud and click "CC Export" in the industry toolbar. The system will automatically
generate the required data structure folder for CC software (formerly Context Capture; now iTwin
Capture Modeler) based on the selected point cloud and its corresponding project.

® After that, use CC to import the converted folder for 3D reconstruction.

or 15 2026) [64-bit]

Progress

ud Studio ¥1.0.0 (Apr 15 2026) [64-bit)

CC leading-out

80



Manifold Tech Limited

— o X
MT20260323-110128 x €3
<« > T c O > IR > ¥FIES (D) > mindcoud data > MT20260323-110128 > TEMT20260323-110128 iR Q
@ s~ % © @b W N BEEY e M s
o wm » & " e sem o
s A Jlog 2026/3/23 11:12 i
smes  + |l ccowor| 2026/4/2113:24 i
— image 2026/4/219:44 sk
s image_undistorted 2026/4/2110:30 et
gepRla
mipmap_export 2026/4/2113:22 iR
=2
model 2026/4/2110:35 3Tk
image
output 2026/3/2313:15 i
render_db 2026/3/23 12:34 sk
> WS e render results 2026/3/23 12:34 St
v W RUN_LOG 2026/4/21 13:21 i
> =R (C) [7] ab_config.yaml 2026/3/23 11:46 Yaml gzt 28
> AR (D) | [l cbin 2026/4/219:49 BIN S2i% 485,125 KB
> WmmE [1] calib_online.yam! 2025/6/14 15:30 Vaml JEz#t 1,110KB
[1] calib_online_finalyaml 2025/6/14 15:30 Yaml SRt 1K8
D MANIFOLD_MT20260323-110128.Ix 2025/6/14 15:30 LX 32 244,607 KB
| 54mE k1 AR
= [ X
cc_export x G,
< T @) O > - D) > mindcloud data > MT20260323-110128 > ccexport > E cc_export hiFE Q
[OF ;-3 N i - = - D ms
oz » &0 h fe2eEI 2w K
ek » image 2026/4/21 13:24 e
5 Ekss » @ block_exchangexml 2026/4/21 13:24 Microsoft Edge ... 944 KB
image
gepRIE
HaEs
image
> @ WPSER
v W ehs
> :
> HTANE (D) |
> R
2R

CC Data Structure Folder

81



XN Manifold Tech Limited

6.5 CAD

6.5.1 Slice

® Select the point cloud and click "Slice" under the industry function bar;

® Adjust the slice thickness and the height of the slice, and then click to extract the wall lines;

® After checking the polyline and confirming it is correct, click to retain the results and save the polyline

in CAD drawing format.

CAD Slice
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¥ MindCloud Studio lun 12026) [64-bit]

File Tools Settings
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Tool Pane

Height

Property
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Extract Wall Lines

CAD
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7~ New version features

V1.2.11 Update:

1. An urgent fix has been implemented to resolve the issue of inaccurate point cloud coordinate units
following RTK optimization when the target coordinate system employs non-metric units (e.g.,

imperial feet or US survey feet).
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