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INTRODUCTION

Thank you for purchasing our product.

Please read this Instruction manual carefully, when using this product.

The specifications and general appearance of the instrument are subject to change without prior
notice and without obligation by TOPCON CORPORATION and may differ from those appearing in
this manual.

The content of this manual is subject to change without notice.

Some of the diagrams shown in this manual may be simplified for easier understanding.

Always keep this manual in a convenient location and read it when necessary.

Except as permitted by Copyright law, this manual may not be copied, and no part of this manual
may be reproduced in any form or by any means.

This manual may not be modified, adapted or otherwise used for the production of derivative works.

Symbols

This manual uses the following symbols in explanations:

4 . Indicates a precaution for use or an important note to read before work.
= . Indicates a relevant chapter (section) or a chapter (section) to reference.
. Indicates supplemental information.

[OK] etc. . Indicates operation icons on the display and window dialog buttons.
{Shift} etc. : Indicates keys on the keyboard.

<File Dialog>, etc. : Indicates the title of a view, window or dialog box.

Copyright of the software

+ This software is copyrighted by Topcon. Please note that the specifications of this software are
subject to change without notice.

Registered trademarks

» Mercury-Evoluto MMS Edition is a product name of Fukui Computer Corporation.

» Windows is a registered trademark of Microsoft Corporation.

» AutoCAD, DWG and DXF are trademarks or registered trademarks of Autoddesk, Inc.

+ Other company and product names in this manual are trademarks or registered trademarks of
respective companies.
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Exporting this product (Relating EAR)

» This product contains software/technology, which are subject to the EAR (Export Administration
Regulations). Depending on countries you wish to export or bring the product to, a US export license
may be required. In such a case, it is your responsibility to obtain the license. The countries requiring
the license as of Aug. 2017 are shown below. Please consult the Export Administration Regulations
as they are subject to change.

North Korea
Iran
Syria
Sudan
Cuba
URL for the EAR of the US: http://www.bis.doc.gov/policiesandregulations/ear/index.htm

Exceptions from responsibility

The manufacturer, or its representatives, assumes no responsibility for any damage, or loss of
profits (change of data, loss of data, loss of profits, an interruption of business etc.) caused by use
of the product or an unusable product.

The manufacturer, or its representatives, assumes no responsibility for any damage, or loss of
profits caused by usage different to that explained in this manual.

The manufacturer, or its representatives, assumes no responsibility for consequential damage, or
loss of profits due to heavy rain, strong wind, high-temperature and humidity, or storing or use of the
product under unusual conditions.

Product failures caused by rebuilding are out of warranty.

Cautions and warnings included in this manual do not cover all the possible events.
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1. ABOUT THIS PROGRAM

1.1 Product Overview

The MAGNET Collage program is a post-processing program that runs on the desktop of your
personal computer. You can handle the measurement data of various sensor systems shown below
in an integrative manner.

Mobile mapping system IP-S3:

Calculation of geographical coordinates at measurement point of laser scanner, generation of
panoramic image, and creation of clouds data can be carried out by obtaining the travelling figure and
trajectory from the data measured by inertial measurement unit (IMU), GNSS receiver, wheel encoder,
laser scanner, panoramic camera, which are mounted on a vehicle.

Ground laser scanner system GLS:
The clouds data can be created by registering scan data measured from multiple occupation points in
various methods.

You can also carry out removal of unnecessary points, adjustment of clouds density, and data output
in various data formats by integrating the clouds data obtained by these sensor systems.

1.2  Operating Environment

To execute the install of MAGNET Collage, a PC that meets the conditions shown below is required.

Configuration Requirement
(OS] Windows 7 64-bit, Windows 8 64-bit or Windows10 64-bit
CPU Intel Core i7 (4 cores, 8 threads) or greater
RAM DDRS3 8GB or greater
Storage MMS module SSD 160GB or greater recommended

Scan module : SSD 20GB or greater recommended

Screen Configuration 32-bit color, 1280x1024 pixels or more
Graphics Card NVIDIA discrete GPU, VRAM 512 MB or greater
Network Network environment that can be connected to internet

%

+ To use the link function with "Mercury-Evoluto MMS Edition" of Fukuicomputer, Inc., the use of dual
display is recommended.

» To create the clouds, approximately tenfold free capacity of file size of measured scan data is
sometimes required for the temp folder (standard: c:/user/AppData/Local/Temp).

* MMS Project
The capacity of data folder after processing 1-hour run data (urban area run, JPEG quality 75%,
shooting distance interval 4m) with a standard setting is approximately 160GB.

* GLS Project
The size of station data which is measured by GLS-2000 with highest resolution is approximately
3GB to 4GB. The capacity of data folder after processing this station is approximately 20GB.
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m Compatibility between applicable device and data

Mobile mapping system (MMS)

Product Function Status
Name
Reading of measurement data Available
P-S3 Analysis of trajectory and generation of clouds Available
Reading of analysis result of Mobile Master Office Available
Data output Available
Reading of measurement data Not available
. . . Corresponding to IP-S2
R f I It of | Work
eading of analysis result of Geoclean Workstation and IP-S2 Compact+
IP-S2 i -
Analysis of trajectory and generation of clouds Corresponding to IP-52
Compact+
Corresponding to IP-S2
D
ata output and IP-S2 Compact+

Ground laser scanner system

Product Name

Reading of Measurement Data (Stand-alone data)

GLS-1000 Available
GLS-1500 Available
GLS-2000 Available

Importing ScanMaster datasets
ScanMaster version 3.07 can publish MAGNET Collage format project dataset from ScanMaster
format project dataset, but there are several restrictions as follows:
« Collage cannot import Edge, Section or Contour sets of ScanMaster directly. Those data must
be converted into polylines beforehand on ScanMaster.

* Mesh data cannot be imported.
* Clouds existed under a Scan Position item in ScanMaster project will be imported into a model
in a model project which is published by ScanMaster.

+ Clouds existed under a Data item in ScanMaster project will be imported into a model in a model
project which is published by ScanMaster.
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1.3  Computer Settings

This section describes how to set up your computer to use MAGNET Collage.

m Select a Graphics Card

If your computer allows you to select a graphics card, ensure that a high performance graphics card
is installed and selected.

1. Right-click on the computer desktop and select "NVIDIA Control Panel".
<NVIDIA Control Panel> appears.
B

| B9 Edit Desgtop 30 Settings Help

NVIDIA, Cantral Pangl - oEH

| =i Manage 3D Settings

Restore Defaudts
Yo ot chores the sl 0 eettings vrd creste cusides for specific proerame. The cusrridss will b used sutorvaticali sach tine the pacifisd
pearzeng e lunched

Twvtiskd Bl 10 155t Following 20 cobtiegs:
Giohst Seftngs | Program Satungs
Gl presets

‘Woekstalion App - Dynamic Streaming v | |42 Rastora

Prefierred grophics processar:

Highparfomisacs MVIDTA procassse w| MmO unisas. .

Satings:

Ferhurs

Enatla ovarlsy

NVIDIA Control Panel

2. Click "Manage 3D settings" from the task menu in the left hand of the screen.

otete display

|5t up digital &

i1 get up muitiple displays




1.ABOUT THIS PROGRAM

3. If your computer allows you to select a "Global Presets" in the right hand of the
screen, ensure that "Workstation App-Dynamic Streaming" is selected.

I would ke to use the following 3D settings:

Giobal Settings | program Settings|

Global presets;

I Workstation App - Dynamic Straaming

vI e | ”Resgare

Preferred graphics processor:

:High-perfurman:e NVIDIA processor

v

Sattings:
Fealure Setting
Ambient Occlusion off
Anisotropic filkering Appiicetion-contralled
Aritiafiasing - FLAA aff
Antialiasing - Gamma correction an

antaliasing - Mode
Antiafiasing - Setting
Antialiasing - Transparancy
Buffer-flpping mode

CUBA - GPUs

Enable cverlay

Appiicaton-contratled
Application-cortratled
uff

Auto-select

All

aff

4. If your computer allows you to select a "Preferred graphics processor" in the right
hand of the screen, ensure that "High-performance NVIDIA processor" is selected.

I would ke to use the following 3D settings:

Giobal Settings | program Settings|

Global presets;

Workstation App - Dynamic Straaming

Preferred graphics processor:

I: High-performance NVIDIA processor

Sattings:
Fealure Setting
Ambient Occlusion off
Anisotropic filkering Appiicetion-contralled
Aritiafiasing - FLAA aff
Antialiasing - Gamma correction an

antaliasing - Mode
Antiafiasing - Setting
Antialiasing - Transparancy
Buffer-flpping mode

CUBA - GPUs

Enable cverlay

Appiicaton-contratled
Application-cortratled
uff

Auto-select

All

aff
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1.4 About License Clauses

For license clauses for the library used in this software, refer to "License.txt" in the folder where this
software is installed.

1.5 Account Name of Personal Computer and Data Path

This software does not allow multibyte characters, special characters in some languages and some
symbols (\,/, :, *, 2, ", <, >, |) in a relevant data path.

Store the run data folder, base station observation data, geoid file, and output data folder at the place
where above characters and symbols are not included with the path. The same goes for the account
name of the computer.

1.6 Management of Run Data

Management, storage, and backup of collected data is the responsibility of the user. Create a backup
of the collected run data before processing it.



2. BASIC OPERATION

This chapter describes the features and screens of MAGNET Collage and the items to understand
before actually starting operation.

. Description of Display Screen

MAGNET Collage provides an efficient user interface designed in such a way that enables quick and
easy data load and display and attribute creation. Understanding the user interface better improves
operability, enabling efficient work.

Workspace Window

Quick Access
Ribbon Menu Main View

Second View |

Properties Window Main Window Tasks Window
Ribbon Menu : Each functions of workspace operation, switching of display, edit of
clouds, segment / operation of primitives, data analysis, and edit of data
are classified in the ribbon page.
Quick Access : Frequently used icons are lined up in the upper left of the main window.

E [Save] : A workspace is saved.

N4
. [Add IPS] : IP-S3 project is added to workspace.

“ [Add RDM] : RD-M1 project is added to workspace.
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[Add GLS] : GLS project is added to workspace.
::: [Add model] : A model project is added to workspace.

Main/Second View : Display screens for the trajectory, point cloud, etc. Two screens are
provided, and the two types of the screens can be displayed
concurrently. Moreover, the second view can be segmented into two.

Workspace Window : The information of project data and map data is displayed.

Properties Window : Displays the attribute information of the item selected in <Workspace
Window>.

Tasks Window : Displays information on various tasks. Also, you can cancel, pause, or

resume processing.
» The display locations and sizes of windows other than <Main View> can be customized. While left-
clicking the title bar, move the mouse to move the window to another location.
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2.2 Mouse Operations

The interface of MAGNET Collage is designed with an emphasis on screen operations with mouse.
"Mouse Operations" describes screen operations.
IC7 “Keyboard shortcuts”

Table 1: Mouse Operations

View Operation Result

Displaying and operating a panorama image

Displaying the surrounding area in the

Left-drag panorama image

Zooming in/out on the center of the

Right-drag image by dragging upward/downward

Left double-click Moving to the image adjacent to the

clicked point
Panorama . Zooming in/out on the center of the
; Wheel mouse rotation .
view image
Moving to the nearest panorama of
Ctrl+Left double-click on a point target point and displayed facing the
point
Correcting parallax of a panorama image
Alt+Left double-click according to the distance to a selected
point
Alt+R key Restoring a default panorama image
Displaying and operating in 3D view
Left-drag Rotation display
Left double-click Moving to the center of the image
Right-drag Parallel translation along.the plane
. where the mouse cursor is located
3D view
Wheel mouse drag Parallel translation
Wheel mouse rotation Zooming in/out the image
Parallel translation along a surface that
Right and left click + drag intersects at right angle against eye
direction of camera
2D display and operations on a map
Left-drag Parallel translation
. Wheel mouse rotation Zooming in/out the image
Map view
Left double-click Moving to the center of the image

Zooming in/out by dragging upward/

Right-drag downward
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m Keyboard Shortcuts

Keyboard shortcuts enable you to quickly perform operations and switch screens. The table below
describes the keyboard shortcuts for MAGNET Collage.

Table 2: Keyboard shortcuts

El’é%gtt'itg?]n Shortcut Result
Program shortcut
Ctrl+N Opens a new workspace.
Ctrl+O Opens a workspace.
Ctrl+S Saves the workspace.
Ctrl+Shift+S Saves a workspace with a new name.
Ctrl+Q Exits MAGNET Collage.
Menu Ctrl+X Switches map display windows.
Ctrl+C Switches displays between panorama and 3D.
Ctrl++ Increases the point size.
Ctrl+ - Decreases the point size.
Alt++ Increases the point density.
Alt+ - Decreases the point density.
CtrlI+M Minimizes the window.
Ctri+Z Shows/Hides <Second View Window>.
Displaying and operating a panorama image
F key Moves to a forward image relative to the traveling direction.
B key Moves to a backward image relative to the traveling direction.
Panorama | key Shows/Hides panorama images.
view Space key Restore default
Sets the image size of the parallax-corrected panoramic image.
- . The specified resolution will be displayed at the bottom of the
’ panorama view.
4000: 4000x2000, 5400: 5400x2700, 8000: 8000x4000
Displaying and operating in 3D view
F key Movgs from the selefcted'pan'orama image to a forward image
3D view relative to the traveling direction.
B key Movgs from the sele.cted.pan.orama image to a backward image
relative to the traveling direction.
Space key Restore default
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Table 2: Keyboard shortcuts

Map view

2D display and operations on a map

Moves from the selected panorama image to a forward image

F k
Y relative to the traveling direction.
B key Moves from the selected panorama image to a backward image
relative to the traveling direction.
Space key Restore default

10
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2.3 Reading of Data

With the workspace, GLS data, MMS data, RDM data, and model data can be separately read to be
registered in tree format and the data can be displayed simultaneously.

m Workspace menu

Click "File" tab in the ribbon menu and select [Workspace].

Waorkspace

STTOES

Workspace Menu

New Workspace : A workspace is newly created.

Open Workspace : An existing workspace is opened.

Open Recent Workspaces : The list of recently opened workspaces is displayed.

Save Workspace : The current workspace is saved.

Save Workspace As : The current workspace is named and saved.

Close Workspace : The workspace is closed and a new workspace can be created.

%

» When you create a new workspace, please save the workspace immediately. If you don't save the
workspace as any name, auto-save function for workspace will not be enabled.([C3 "2.9 Application
Setting"-" Auto Save")

11
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= Data menu

Click "File" tab in the ribbon menu and select [Data].

Data Menu

Table 3: Data Menu

Data Description
Add Existing IP-S3 Run IP-S3 run data is added to a workspace.

IP-S

Import IP-S2 Run IP-S2 run data is imported in a workspace.
RD-M Add Existing RD-M1 Run RD-M1 run data is added to a workspace.

GLS project that is created by Collage is
added to workspace. If you specify a GLS
raw data directly, Collage will edit the raw
data during GLS data processing. In this
case, you can avoid a risk of the raw data
GLS modification by making a copy of the raw
data to a local disk and adding the copy to
workspace.

Add Existing GLS Project

GLS project is newly created and added to
Create New GLS Project a workspace. In this case, a copy of GLS
data is imported to GLS project.

Model project that is created by Collage is

Add Existing Model Project added to workspace.

Models

Model project is newly created and added

Create New Model Project
to a workspace.

12
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2.4 Data Display

The screen of MAGNET Collage consists of a main view window and various windows. You can
change three main screen displays (map view, 3D view, and panorama view) in the <Main/ Second
View Window>. In addition, you can change the data display mode by clicking relating icon.

= 3D data display
Map view

On the map view, scan, clouds, and panorama etc. are displayed in 2D. IPS, GLS and model data for
which geodetic has been referenced are overlapped on the background map.

Map View (Display the IPS Data)

13
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GLS and model data for which geodetic has not been referenced are displayed on the grid of local
coordinates.

Map View Displaying GLS Local Coordinate Data

« If the personal computer is connected to the Internet, you can display a background map on the
map view. The background map of a location that has been displayed is recorded in the personal
computer. Therefore, from the next time, the map can be displayed even when the computer is not
connected to the Internet.

The main functions of map view are shown below.

+ Scaling up / down and parallel translation of displayed content

* In case of IPS, if you move the mouse cursor on trajectory, the detailed information such as position
of the point and time, and the color bar of the currently selected display color are displayed.

* In case of IPS and GLS, clicking a blue ball can select a panoramic image and the selected point
changes to the ball display of the panoramic image.

» The camera direction and angular field on panoramic / 3D view are displayed as orange
quadrangular pyramids on the map view.

» In case of IPS, pressing {F} key selects the next panoramic image in the travelling direction.
Pressing {B} key selects the previous panoramic image in travelling direction.

14
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3D view

On 3D view, scan, clouds, and panorama etc. are displayed in 3D.

3D View Displaying IPS Data

The main functions of 3D view are shown below.

Scaling up / down, parallel translation, and rotation of displayed content

In case of IPS, if you move the mouse cursor on trajectory, the detailed information such as position
of the point and time, and the color bar of the currently selected display color are displayed.

In case of IPS and GLS, clicking a blue ball can select a panoramic image and the selected point
changes to the ball display of the panoramic image.

In case of IPS, pressing {F} key selects the next panoramic image in the travelling direction.
Pressing {B} key selects the previous panoramic image in travelling direction.

The compass shows north, south, east and west of the current display location.

Synchronization of map view and 3D view
If you click "Sync Map" ﬁ in the "View" tab of ribbon menu, the display range of

map view is adjusted within the current display range of 3D view. If you click "Sync 3D" ﬁ ,

the display range of 3D view is adjusted within the current display range of map view. )

Jump To display position of project data

If you double-click an item on <Workspace Window> or click "Jump To" i% in the "Edit" tab,
the display range is adjusted so that the selected item is displayed.

15
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Panorama view

In case of IPS and GLS, a panoramic image from a viewpoint of camera can be displayed as panoramic
view. To display the panoramic view, creation and array of panoramic image need to be completed.
If scan and generation of clouds are finished, scan and clouds can be displayed at the same time.

Panorama View Displaying Panoramic Image of IPS/GLS-2000 Data

%

» A panoramic image is a referential image and misalignment may be generated depending on the
location. For the point measurement, etc., it is recommended to refer to the intensity of scan/
cloud data.

The main functions of the panorama view are as follows:

» 360-degree rotation about the camera center (origin) and zoom-in/out.

* Rotation display of an image by dragging the left mouse button.

» Zooming in/out an image with wheel mouse.

» Zooming in/out an image by dragging the right mouse button upward/downward.

« Displaying a scan/cloud overlapped with an image.

« Displaying panorama position information.

* Press the {F} key to select the panorama image immediately after the current one relative to the
traveling direction. Press the {B} key to select the panorama image immediately before the
current one relative to the traveling direction.

* In case of IPS or GLS-2000, correcting parallax of a panorama image by "Alt + Left double-click".
* In case of IPS or GLS-2000, restoring a default panorama image by "Alt + R key".
* In case of IPS or GLS-2000, Showing or Hiding a panorama image by {1} key.
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m Split view

If you click "Split View" Dj in "View" tab, 3D view can be segmented. If you click "Set Scope" in
"Edit" tab, you can limit scope of 3D view.

On the split view, the following operation is enabled.

1. Click "Split View" in "View" tab.

3D view can be segmented. (Red frame view and Blue one)

If you click red frame view or blue one, each view becomes a thick frame.

2. Select IPS project on <Workspace Window> and select "Set scope" on the right-click
while red frame view is clicked.

IPS data will be displayed in red frame view.

17
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3. Select GLS project on <Workspace Window> and select "Set scope" on the right-click
while blue frame view is clicked.

GLS data will be displayed in blue frame view. So, you can see different project data at the same
time.

4. To cancel the selected scope, select workspace name on <Workspace Window> and
set each scope view.

* You can set red and blue scope to the same project.

18
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m Property window

On <Property Window>, the detailed information of the item that is currently selected on <Workspace

Window> is displayed.

Properties

Property
IpsxRun
v General
Modified
Expanded
Name
v File System
Directory
v IMU
ImuType
v GNSS
Gnss Receiver Type
Gnss Antenna Type
GNSS Firmware Version
~ Laser Scanners
Laser Scanner Type
Laser Scanner Count
v Wheel Encoders
Used Wheel Encoders
Used Wheel
v Cameras
Panoramic Camera Type
v Main
Hardware Version
Base App Version
FPGA Version
05 Version
Calibration File
Serial Number

m Display of GLS data

If you select GLS project on <Workspace Window> and double-click it or click "Jump To"

"Edit" tab, GLS data will be displayed.

Value

False
False
2016-03-25_13-44-54

C:/Users/TOPCON_USER/Desktop/20160325_PN00S6_FT/2016-03-25_13-44-54
KVH IMU CG5100

B1106
TPSPG-S1
42 SPR Dec27,2013

Velodyne HDL-32
1

vl True
Right Wheel Encoder

Ladybug5

0

1.10 (Rev467)

1.10

110
PN0056_1_2016-3-17-10-15-20
PRO0S6

Property Window

D o

Main Screen Displaying GLS Data
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Display of occupation point and target

The occupation point is displayed as an orange triangle and the coordinate position of occupation
point on the ground surface is displayed as an orange circle. The position of target is displayed as
outline of small ball and the coordinate position of target on the ground surface is displayed as a circle.
At this time, the usual target is displayed in yellow and the target that becomes viewpoint backsight
point is displayed in red. The occupation point and the target are linked by line segment.

Display of camera image

On workspace, select [GLS project]->[Station]-> image item under GLS clouds and click "Open

Gallery" %% in "Edit" tab. <Gallery View> that lists the camera images as thumbnail will be

displayed.

If you double-click an image on the gallery view, an individual image view window will be opened.

Gallery View

If you double-click an image on <Gallery View>, an individual image display window will be opened.

o
r =
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m Display of IPS data

If you select IPS project on <Workspace Window> and double-click it or click "Jump To" i% in
"Edit" tab, the IPS data will be displayed.

Main Screen Displaying IPS Data

Scan and clouds

The measurement data of laser scanner that is displayed in 3D is called scan data. The scan data that
is optimized for high-speed processing is called clouds data. These data have following
characteristics.

Data Display Edit of clouds Selection of segment
Scan data Low speed Not available Available
Clouds data High speed Available Not available

Selection of segment of data and clipping

To edit CAD primitives using scan data, if you select the segment of only target data range and clip it,
the work can be carried out very efficiently. To select a segment of data, click "Select" @ in
"Tools" tab and click start position and end position on the trajectory. Multiple segments can

be selected at the same time. Click "Clip" E@ in "Tools" tab. To cancel the clip, click "Unclip"

I:B:I . To cancel the selected segment, click "Unselect" @

[C3 "4.3 Data Editing"-"Specifying data editing segment"
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m Display of model data

If you select model project on <Workspace Window> and double-click it or click "Jump To" j% in
"Edit" tab, Model data will be displayed.

Main Screen Displaying Model Data

= Slice view

Scan or clouds can be displayed by cutting it as an arbitrary cross-section surface.
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In case of IPS data

If you select trajectory of IPS project on <Workspace Window> or select polyline item in primitives and

click "Slice in "Edit" tab, <Slice Window> will be displayed.

Slice Trajectory n

Show Manipulator [~

Width: 35.500m -
Offset Left: 10.000m H
Offset Right: 16.000m S
Offset Top: 4.000m S
Offset Bottom: -2.000m B
Height Type: Relative from Station

Ellipsoidal Height

Station: 0.000m: S
< 10.000m S =
<< =

Jump To Section View

IPS Slice Window
In case of GLS data
If you select SCN item in GLS clouds of station of GLS project on <Workspace Window> or select

polyline item in primitives and click "Slice" in "Edit" tab, <Slice Window> will be displayed.

Slice Clouds [ <]
Action
Translat Rotate
Axis Alignment
X Axis ¥ Axis Z Axis
Show Manipulator [+
Width: 35.500m -
Offset Left: 10.000m S
Offset Right: 16.000m S
Offset Top: 4,000m :
Offset Bottom: -3.000m S
Height Type: Relative from Station
Ellips
Station: 0.000m
< 10.000m B >
< 100m B
Jump Te Fit Bounds Section View

GLS Slice Window
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In case of model data

If you select clouds item, TIN item or DEM item of model project on <Workspace Window> or select

polyline item in primitives or alignment item and click "Slice" 'i‘

be displayed.

"3

Slice Cleuds

Action

Rotate

Translat:

Axis Alignment
X Axis Y Axis 7 Axis
Show Manipulator
Width: 40.46Tm
Offset Left: 7.819m
Offset Right: 15.427Tm
Offset Top: 21.099m
Offset Bottom: -3.18%m
Height Type: Relative from Station
Ellipsoidal Height
Station: 0.000m S
< 10.000m = >
<z 100m >
Jump To Fit Bounds Secticn View

Model Slice Window

On the slice window, the following operation is enabled.

Setting of slice position

¥

| Lan| o] or] | ar

in "Edit" tab, <Slice Window> will

If you hold Shift key and double-click a trajectory, the position can be set to the slice position. If you
drag a baton s—o on the slice window, the slice position can be changed. If you input the distance
from starting point in "Station" input field and click [Jump To], the slice position can be moved to the

input position.

Width:
Offset Left:
Offset Right:
Offset Top:

Offset Bottom:

35.500m
10.000m
16.000m
4.000m

-3.000m
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If you click [<] or [>], the slice position can be moved in a stepped manner by the distance set in the
step movement input field.
Step movement input field

Station: 0.000m =
< " 10.000m z ” »
<o 100m >

In case of GLS data and model data, the slice position can be arbitrarily specified by parallel
translation, resizing, and rotation.

Action
Translate/Resize Rotate
Axis Alignment
X Axis ¥ Axis Z Axis
[Translate/Resize] : Execute parallel translation and resizing of 3D view.
[Rotate] : Execute the rotation of 3D view.

[X-Axis], [Y-Axis], and [Z-Axis]: Set the basic axis direction of slice.

Setting of slice range

If you hold {shift} key and drag the size change handle at four corners of slice range, the slice range
can be changed. The slice range can be also changed by directly inputting a value in "Width" or
"Offsets" input field.

Width: 35.500m S
Offset Left: 10,000m S
Offset Right: 16.000m =
Offset Top: 4,000m S
Offset Bottom: -3.000m S

Height specification

The standard of height of slice range can be specified as "Relative from Station" or "Ellipsoidal Height".

Offset Top: 63.209m -
Offset Bottom: 56.200m -
Height Type: Relative from Station

Ellipsoidal Height
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Input range
Setting items Specified range
Station 0.000 to 10000000.000
Step 0.000 to 999.990
Step x 10 10 times of the input value in "Step"

m Cross-section view

If you click [Section View] during slice view, <3D View> will be segmented into two and <Cross-Section
View> will be displayed.

<Cross-Section View> is the view that displays a slice in 2D by setting the longitudinal direction to
vertical direction. The operation same as that of <Map View> is available.

m Boundary fitting

If you click [Fit Bounds] within slice frame of GLS data and model data, the slice area is adjusted so
that entire boundary range of clouds data is included.

m Calculate point cloud density

Point cloud density can be calculated from selected cloud. To select point cloud, please refer to the
following.

In case of IPS data

Right-click cloud in IPS project on <Workspace Window>, then click "Calculate Point Cloud Density"

o=}

26



2.BASIC OPERATION

In case of GLS data

Right-click SCN item or Lidar in GLS clouds of station of GLS project on <Workspace Window>, then

click "Calculate Point Cloud Density" @% .

In case of UAS data

Right-click cloud in UAS project on <Workspace Window>, then click "Calculate Point Cloud Density"

@

In case of Model data

Right-click clouds item or Lidar under clouds of Model project <Workspace Window>, then click

"Calculate Point Cloud Density" @@ .

If you click "Calculate Point Cloud Density" @@ , <Calculate Point Cloud Density Window> will be

displayed.

Set some parameters on < Calculate Point Cloud Density Window >.

Setting items

Description

Neighbor Radius

This function searches for neighborhood points and calculates density.
Radius to search for the neighbor points.

search region.

This parameter affects the calculation accuracy of the boundary of the

HRER

Precision The accuracy of the boundary will be increased from "Low" / "Medium"
/ "High" in order, but processing time will be longer.
Set the grid size.
Grid Size Points within the specified region are given certain density. If this
value is set finely, the grid will be detailed, but the processing time will
be longer.
A representative point (red point) is selected
automatically in point clouds included within a
rYZ 7‘ cell. A circle on the basis of the representative
o/ ° ‘A\ Neigbor ~ point with the radius of "Neighbor Radius" is
'/ \ Radius drawn. The point cloud density is calculated

from point clouds included within the circle, and
the density is used as the density of the cell
(red cell). It means the calculation is executed
once only each cell. In the example on the left,
the red cell includes 3 points. Point cloud
density calculation is executed once for the
representative point (red point).
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To display the results

The method of confirming the calculation result of point cloud density is as follows.

1. Select "View" tab on the ribbon menu, click "Scan" and "Density".

» The display color range can be changed.

There are two ways to display <Set Color Range Window>.
» Select a run data on <Workspace Window> and select "Edit Color Range..." on the right click.

+ Select a run data on <Workspace Window>, select "Edit" tab on the ribbon menu and then click
"Color Range".

2. Execute one of the above ways.

The following <Set Color Range Window> is displayed.

Sat Color Range [-E |

Target

®
H
E
-2
®
®s
°
°
®
L
o
P ]
®
o

G

Density Minimum: Maximum:
Full rangs: 0.0795775 pts/m "2 1800.28 pts/m~2
Selected ronge: | 0.080 pts/m~2 + | 1800.281 ptsfm~2 ¥

Cycle selactad rangs

Clip soturated poirts

Toggle 20/30 density
Transparancy

0% [.f 100%

Set Color Range Window

3. Select "Target" as "Scan".

4. By clicking "Density" @@ in color mode, clouds are displayed in color display by

density.
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5. Adjust the numeric range in "Selected range".

Also, if you check "Toggle 2D/3D density", the color range will be displayed with the density per
unit volume (such as cubic meter). If it is not checked, the color range will be displayed with the
density per unit area (square meters etc.).

2.5 Task Management

With <Task Window>, you can check the progress of various stacked tasks.

Tasks n
Description Status Progress
iinitialize playback - 2016-03-25 13-44-54 Completed 1003
Export Ortho Images From Cloud - 20160825 project 2 Active  22%
Pause Cancel Last Cancel All Clear Completed
Task Window
Description : Task name and data folder name are displayed.
Status : Task processing status is displayed.
Progress : Progress of task is displayed.
[Pause]/[Resume] : Currently executed task is paused or the execution of paused task is

[Cancel Last]
[Cancel All]
[Clear Completed]

resumed.

%

» Some types of tasks cannot be paused.

: The task at the end of task list is cancelled.
. All tasks in the task list are cancelled.
: Completed task and cancelled task are cleared.
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2.6 Edit of Clouds

It is possible to clear unnecessary part from clouds data or add the clouds contained in the selected
area to a work space as new clouds.

%

» To edit clouds, the clouds data is necessary. The scan data cannot be edited.

m Selection and edit of clouds

Display clouds on <3D View> or <Map View> and click "Cloud" tab in the ribbon menu. To select an
area, select selection method and selection mode, and then click area start point and end point in
order.

m Selection methods

Four selection methods (Replace / Add / Subtract / Intersect) shown below are available.

Replacement

If you click "Replace” %,I%‘ , the system enters replacement selection status. This is the most
general -
selection method. The existing selected area is released and a new area is selected. The area that is

selected at the same time is only one.
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Add
If you click "Add" C[}D , the system enters add selection status. A newly selected area is added

without changing the existing selected area.

HeRT0O A" T &I MRA L

Subtract selection
If you click "Subtract"” & , the system enters subtract selection status. For the existing selected

area, the area overlapped with the newly selected area is subtracted from the selection.

Existing selected area is overlapped Selection of overlapped area is released
with an area to be selected newly by selecting a new area
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2.BASIC OPERATION

Intersect

%, the intersect is selected. The existing selected area is selected leaving

1
oy’

only the area that is intersected with the newly selected area.

Existing selected area is overlapped Only overlapped area is selected by
with an area to be selected newly selecting a new area
A
If you click & , all displayed clouds are selected.
Clear

and the selected area becomes unselected status.

Selection mode

If you click "Rectangle" , the system enters rectangle selection mode. If you click start

point and end point, the area is selected.
TN,

lI/

l\ :) , the system enters polygon selection mode. You can specify

If you click "Polygon

multiple vertexes.
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The area is fixed by clicking the right mouse button.

m Hide and Delete

[
If you select an area and click "Hide" ‘ , the area can be hidden. If you click "Delete" %

icon, the area can be deleted.

The hidden status of the area is released when the application is quitted.
The deleted status of the area is kept even after the application is quitted.

Selection of display
® O
Normal .OO O : The normal clouds become visible.

® 0
Hidden .OOO% : Hidden clouds become visible.
[ Xe)

Deleted .OO o : Deleted clouds become visible.

Reset % : The visible status is reset to standard visible status.
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Edit of Hide and Delete
® 0
If you click "Hidden" .OOO% , the area in hidden status will be displayed in light blue.

00 , only the selected area can be reset to the

If you select this area partially and click "Show" X

standard status.

00
If you click "Show All" OOOOO , all hidden areas are reset to the standard status.
® O
If you click "Deleted" .OOO(;} , the deleted area will be displayed in yellow. If you select this area

partially and click "Restore" & , only the selected area can be restored to the standard status. If
you click

"Restore All" @ , all deleted areas are restored to the standard status.

m Reading from a file

It is possible to read clouds data from a file to add it to the work space. The read clouds will be added
to the model project.

Creation of a model

Select an existing model project on <Workspace Window> or click "Create New Model Project"” on
<Data Menu> in "File" tab.

%

» The "Project Path" to be set here should be an empty folder.

B chosse Model project pash =
Locate fies
Project path: ChansE.,

Spedfy coordinata systam
User-defined Geodetic
Coordinate system: | ECES Choose...

Cancel

Click "Create Model" @é% in "Fuse" tab and add a model to the model project.

Import of clouds file

Select a model to which clouds are added and click "Import clouds" %l .

I3 "5.1 Data Import"-"Loading the clouds data from file" 00
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m Creation from currently displayed clouds

It is possible to select all or partial clouds, which are currently displayed, to make new clouds. The
created clouds will be added to the model project.

Selection of clouds

Set the target clouds to selection status using the selection function in cloud tab.

Creation of clouds in selected area

Select an existing model or create and select a model newly. Click "Create Cloud" .'.'?f,% in "Fuse"
L

tab. ()

= Output to a file

Output the clouds data to a file. Select the target clouds on <Workspace Window> and click "Export"

% in "Import/Export" group in "Edit" tab.

BEAT DUt
| Dutpu pattr Chogse. ‘

D typa Fils formes

Urriagetarid Ragistird Candenic

arigga trits

1. Set the destination to output the data.

Set the folder to output the data in "Output path" input field.
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2. Set the data format.

Add items to be output to "Exporters" list. Add items by clicking [Add...] or edit the existing items
by clicking [Edit...].

& Add Bporter

Diata typet | Clouds

File format: | E57 file format Le5d|
(v 8 Cancel
Output Items Add Dialog

Supported data formats: E57, CL3, PCD, RCS, LAS, PTS, TXT, CL3+IJ+ALG

%

The file extension of the import files must be lower case.

When you output data in text format, you can customize the fields to be outputted or field order.

If you select "TXT file format (.txt)" in the "File format" input field and click [OK], <Export Model -
New Cloud> will be displayed.

Dutpit path: | CaTPSXRoutLE Chocae...
Farmat dats
Dt bype Flle format.
Mol Clods THT Hs farmat {xt)
Add...
Exporters:
|
Custarréze farmat
i vicw:
Fe iy Choosa Separaton FGERange:  [ntersry anga:
9 K, Eas Lon = o
i Corma Ignore Hender | 4-Bit Bt
3 Z, Elostion
Er Move Up
=1
7 B Mave Do
o e
Transform coordinates
Unregstered Reegiztered Gemrdetic
Coordhate system S s
Corvert nita
Distancs s gl Units
warers Us Fest 1 Feet Derees aamm s
oK Cancel

Fields and order The checked field items will be output in order from the top.

The order can be swapped by clicking [Move Up] or [Move
Down].
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Choose separator : You can choose the filed separator from the character of
Comma, Tab, Space, Semicolon or Custom. When you
choose the custom character, you can specify an arbitrary

character.

Ignore Header : When this option is checked, the header line doesn't output
to the file.

RGB Range : You can choose the range of RGB from the options of
0.0~1.0, 8 bit (0~255) or 16 bit (0~65535).

Intensity Range : You can choose the range of intensity from the options of

0.0~1.0, 8 bit (0~255) or 16 bit (0~65535).

Set the method for transforming coordinates.

In case of clouds for which geodetic is referenced, the coordinate system to be output can be
selected by selecting "Global coordinate". If you click [Choose...], <Coordinate System Selection
Dialog> will be displayed.

B Sefect Coominate Sntem

ok Cancsl

Coordinate System Selection Dialog

Filter . If you input a character string, the items of coordinate
system list is narrowed down.

Coordinate systems : Click and select the target coordinate system.

Datum . If there are multiple datums, select the target datum.

Geoid type . To apply geoid, specify an already defined geoid or specify

"Geoid file path" and select it from a file. If it is not
necessary to apply it, specify "None".
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4. Set the unit.
Select distance unit and angular unit for the data to be output.
5. Execute the data output.

If you click [OK], the data output will be executed.

m Creating clouds and adjustments

Select the target model and click "Clouds" in the "Fuse" tab. <Process Cloud Dialog> will be displayed.

Create Cloud

Status: 7] Currerk
Prerequisites: None
Fredsion: 0.001m

Density: |0.001m

Filter clawd
Status: =] Current

Prerequisites: 7] Create Cloud - Current
Levelr High
Topgraphic Resamgling

Status: ] Currenk

Prarequisites: | Crants Cloud - Currant

Cround Sampla Distance: |0.100m

Surface Policy: | Low

Start

Start

Start

Smooth Cloud
Status: 7] Current

Prerequisites: ] Create Cloud - Current

Sigra: | 0.02m

Featurs preservation: | High

Precise = Fast

Remove Redundant Paints
SHEMS: ) CLrTent

Frerequisites: | Create Cloud - Current

Density: |0.05m
Sigma: | 0.02m

Feature preservation: | High

Process Cloud Dialog
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Adjustment of density
The density of the created cloud can be adjusted. Check precision and density and click [Start].
Setting items Description
Set the minimum digit of precision coordinate value. If it is set to
Precision 0.01m, for example, the coordinate value will be rounded out by
the digit of 0.01m.
Set the density for density clouds. Ifit is set to 0.01m, for example,
Density the density will be adjusted so that the intervals between points
become 0.01m.
Filter cloud

The noise of the created cloud can be removed.
I3 Refer to "Point cloud noise removal" in "4.2 Data Processing".

Topographic resampling

The cloud can be performed the topographic resampling. It makes a topographic surface grid with the
specified ground sample distance, chooses a point by the specified surface policy and removes the

other points in the grid.

Setting items

Surface Policy

Description
Ground Sample Distance | Specify an interval distance for a topographic surface grid.
High Chooses the highest elevation point in the grid.
Create a point which has an average elevation in
Average a set of points in the grid, and it will be located at

centroid of the grid in a horizontal direction.

Chooses the nearest point to the centroid of the
grid in a horizontal direction.

Low Chooses the lowest elevation point in the grid.

Most central

Smooth cloud

Smooth cloud filter detects flat surfaces and brings noise points near to each flat surface.

Setting items

Description

Sigma is the size of features we want to preserve. All details smaller

Sigma than sigma will be considered noise and adjusted. Bigger sigma means
big smoothing, zero sigma means no smoothing.
Feature preservation controls the extent of edge detection. The edge
Feature sharpness will be increased from "Low"/"Medium"/"High" in order.
preservation Precise option is a little better for feature detection, Fast option is a few

times faster especially for dense datasets and big Sigma.
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Remove redundant points

Remove redundant points can be used to reduce number of points in the dataset by removing extra
points on flat surfaces.

Setting items Description

Density is average point density on flat surfaces that we try to achieve.
If density is 0.05m, then every square meter will have ~400 points.
Sigma is the size of features we want to preserve. All details smaller
than sigma will be considered noise and re-sampled.

Feature preservation controls the extent of edge detection. The edge
sharpness will be increased from "Low"/"Medium"/"High" in order.

Density

Sigma

Feature preservation 9

 This algorithm for edge detection is different from Smooth cloud,
different value may need to be used.

= TIN and DEM

%

» Before using below functions, it is required that a Model project has been created and point clouds
have been imported in the model project previously.
"3 For the details on Preparation of a new model project, please refer to "2.6 Edit of Clouds" and
"5. EDITING POINT CLOUDS".

TIN
TIN (Triangulated Irregular Network) can be generated from selected cloud.

%

+ lItis impossible to create TIN in the following conditions:
« importing point clouds into a model project whose coordinate system is ECEF.
« Selecting more than one point clouds, they have different coordinate system each other.
* The number of points in the selected point cloud is 3 or less.

Create TIN
1. Select cloud in a model project.

7 For editing clouds, please refer to "2.6 Edit of Clouds".

2. Right-click TINs folder in a model project on <Workspace Window>, then click
"Create

TIN" or click "Tool"->[TIN] %}% on the menu.

<Create TIN Dialog> will be displayed.
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3. Select "Ground Sample Distance" and "Surface Policy" from the drop-down list on the
<Create TIN Dialog>.

@& create TIN -
Topographic Resampling Settings

Ground Sampile Distance; |b.500m

Surface Policy:  Most Central

Start Cancel

Create TIN Dialog

[C3 For the details of each parameter, please refer to "Topographic resampling” in "2.6 Edit of
Clouds".

4. Click [Start] to generate TIN.

Import TIN
1. Right-click TINs folder in a model project on <Workspace Window>, then click "Import

TIN" or click "Edit"->"import TIN" @ on the menu.

<Import TIN Dialog> will be displayed.

8 MASHET Calage - Impord TH %

Import TIN Dialog
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2. Click "Add..." and specify the TIN to be loaded.

IC3 The TIN formats that can be loaded are shown below. If necessary, set up the coordinate

system.
Table 4: File Format
Data Type File Format
PLY (*.ply)
Land XML (*.xml)
TIN
Magnet XML (*.mxl)
Topcon Tin TN3 (*.tn3)

3. When setup is completed, click [OK].
Importing TIN will start.

Export TIN
Output the TIN to a file.

1. Select the target TIN on <Workspace Window> and click "Export" % in "Import/
Export" group in "Edit" tab on the menu.

<Export TIN Dialog> will be displayed.

B8 Eeport TR - TH-co0 ®
Locate output
Chutp path Chaose:

Format data

Data type File fommat

Add.

Transkonm coondinates
Ureegistersd Registered Geadetic

Coardinate system: Choose.

Canvert units

Export TIN Dialog
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2. Set the destination to output the data.

Set the folder to output the data in "Output path" input field.

3. Set the data format.

Add items to be output to "Exporters" list. Add items by clicking [Add...] or edit the existing items

by clicking [Edit...].

ER add Exporter x

Data type: |TINs | |

File format: | DXF file format {dxf)

CK Cancel

Add Exporter Dialog

Supported data formats: DXF, MAXML, PLY, TN3, LANDXML, DWG

4. Set the method for transforming coordinates.

In case of TIN for which geodetic is referenced, the coordinate system to be output can be
selected by selecting "Geodetic". If you click [Choose...], <Coordinate System Selection Dialog>

will be displayed.

[ seiect Cordinate System x

Coandinate systens

Code Description
WESES BLH

WESE BLH

Ardams County

Buffako Courty

Burme

Cau

oK Cancel

Coordinate System Selection Dialog
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Filter : If you input a character string, the items of coordinate system list is
narrowed down.
Coordinate systems: Click and select the target coordinate system.

Datum : If there are multiple datums, select the target datum.

Geoid type : To apply geoid, specify an already defined geoid or specify "Geoid file
path" and select it from a file. If it is not necessary to apply it, specify
"None".

5. Set the unit.

Select distance unit and angular unit for the data to be output.

6. Execute the data output.

If you click [OK], the data output will be executed.

Filter triangles
Filtering out unnecessary TINs meeting certain conditions.

1. Select a TIN item on <Workspace Window>, then right-click and select [Filter
triangles] or click [Edit]-> [Filter triangles] QQ on the ribbon menu.

<Tin Filter Settings Dialog> will be displayed.

& Tin Filter Settings - TIN-000 *
Maximum Edge Length i1| 0Cm

Minimum Interior Angle; |3 00Cde g

Maximum Shope. |30,000deg

o Cance!

Tin Filter Settings Dialog

2. Set some parameters on <TIN Filter Settings Dialog>.

Maximum Edge Length : Remove triangles with side length exceeding this value.
Minimum Interior Angle : Remove triangles with interior angle below this value.
Maximum Slope : Remove triangles whose absolute slope exceeding this value.

3. Click [OK] to apply "Filter triangles"
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Fill Holes
Filling holes with new TIN.

1. Select a TIN item on <Workspace window>, then right-click and select [Fill Holes] or
click [Edit]-> [Fill Holes ‘ on the ribbon menu.
[Edit]-> [ ] N

<Fill Holes Dialog> will be displayed.

[ Fill Holes - TIN-000 x

Maintain Boundary: [+

oK Cancel

Fill Holes Dialog

2. Set a parameter on <Fill Holes Dialog>.
Maintain Boundary : Maintain the boundary of TIN area.
In the case of the shape of TIN's boundary is concave polygon, you can
prevent unnecessary TINs from being created around boundary.
3. Click [OK].

Fill Holes process will start.

Apply as boundary

1. Select a polyline item or polygon item in a model project on <Workspace Window>,
then right-click and select [Apply as Boundary] or click [Edit]-> [Apply as Boundary]

]| on the ribbon menu.

<Apply as Boundary Dialog> will be displayed.

Apply as boundary - Polyline-001 X

Existing TIM: Choosa..,
Insert Brasklines:

(a8 Cancel

Apply as Boundary Dialog
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2. At "Existing TIN", Click [Choose...]

<Surface Selection Dialog> will be displayed.

B8 surface Sdlection x

Surface Type

Project

samplaModet

SampleModel

Surface Selection Dialog

3. Choose a surface from surface table, click [OK].

Existing TIN is set.

4. When using the vertexes of a polyline or polygon as a part of TIN, please check
"Insert Breaklines"

Insert Breaklin

5. Click [OK].

46



2.BASIC OPERATION

DEM
DEM (Digital Elevation Model) can be generated from point clouds, TIN, or DEM.

%

+ lItis impossible to create DEM in a model project whose coordinate system is ECEF.

Create DEM
1. Right-click DEMs folder in a model project on <Workspace Window> and then click

[create DEM...] or click "Tool"->[DEM] on the menu.

<Create DEM Dialog> will be displayed.

B3 createpEm
Surface
Choose_

Sart Eancal

Create DEM Dialog

2. Click [Choose] in "Surface".

<Surface Selection dialog> will be displayed.

I3 surfece Seection

surfare Type

Surface Selection Dialog
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3. Select a surface from Surface Table and click [OK].

Here, surface is chosen, and "DEM Settings" will be displayed additionally on <Create DEM
Dialog>.

4. Set the parameters in "DEM Settings".

B Create DEM ¥
Surface

HENT DyNakamura/MamsalSampieData/ManualSampleData/2075-02-10_14-29-46 TYPE: Cloud Name: Cloud Chaose..

DEM Ssttings

Ground Sample Distance: 0,54
Surface Policy: | Mast Central
Select Filter

OFF ON (Gaps Only) O CAIN

Filter Kerned Size (5

Star Cancel
Create DEM Dialog
Setting items Description

OFF Doesn't apply the filter.

Filter ON (Gaps Only) Applies filter only for the empty cells.
ON (All) Applies filter to all cells.

Filter Kernel Size S;_)e_mfy the processing unit by the number of cells.
Minimum value is 3.

IC3 For the details of each parameter, please refer to "Topographic resampling” in "2.6 Edit of
Clouds".

%

* In the case of selecting a something other than could as surface, the "Grid Sample Distance"
will be only displayed.

5. Click [Start] to create DEM.
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Import DEM
1. Right click DEMs folder in a model project and select "Import DEM..." or select "Import

DEM" @ in the "Edit" tab on the ribbon menu.

<Import DEM Dialog> will be displayed.

Import DEM Dialog

2. Click [Add...] and specify the DEM to be loaded.
I3 Supported DEM data formats are as below:

Table 5: Supported DEM data formats

Data Type

Supported Data Format

DEM

DEM file format (*.tif *.asc *.txt)

Geo TIFF File (*tif)

ESRI ASCII Grid File (*.asc *.txt)

%

» Only supports DEM files which has correct Coordinate System information embedded in the

file.

3. Click [OK] to import the DEM data.
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Export DEM

1. Output the DEM to a file. Select the target DEM on <Workspace Window> and click
"Export" % in "Import/Export" group in "Edit" tab on the menu.

<Export DEM Dialog> will be displayed.

& Eeport DEM - DEM-Diz

Lecate output

format data

Transionm coordinates

Convert units

Data type File fommat

Ureegistered Resgistired Geodetic

Coordinate setem: | W

Export DEM Dialog

2. Set the destination to output the data.

Set the folder to output the data in "Output path" input field.

3. Set the data format.

Add items to be output to "Exporters" list. Add items by clicking [Add

by clicking [Edit...].

ER Acd Exporter ®

Data type: | DEMs

File format: | TIF file format (1

oK Cancel

Add Export DEM Dialog

Supported data formats: ASC, TIF
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4. Set the method for transforming coordinates.

In case of DEM for which geodetic is referenced, the coordinate system to be output can be
selected by selecting "Geodetic". If you click [Choose...], <Coordinate System Selection Dialog>

will be displayed.

Filter
Coordinate systems:

Datum
Geoid type

5. Set the unit.

3 select Cocrdinmte Systeen *

Description

WGSE4 BLH

Adams County

oK Cancet

Coordinate System Selection Dialog

: If you input a character string, the items of coordinate system list is

narrowed down.
Click and select the target coordinate system.

: If there are multiple datums, select the target datum.
: To apply geoid, specify an already defined geoid or specify "Geoid file

path" and select it from a file. If it is not necessary to apply it, specify
"None".

Select distance unit and angular unit for the data to be output.

6. Execute the data output.

If you click [OK], the data output will be executed.
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m Calculate Volume

1. Right click on the Volumes folder in a model project and select "Calculate Volume...",

or select "Volume" @ under the "Tools" tab.

<Calculate volumes Dialog> will be displayed.

8 Colculat= Volume x
Surfaces
Design Surface: | Choose.
Existing Surface Choose.
Cancel

Calculate Volumes Dialog

2. Click [Choose...] in "Design Surface", then select a surface and click [OK].
Design surface is set.

B Surtace Seectin

Surface Selection Dialog

3. Click [Choose...] in "Existing Surface", then select a surface and click [OK].
Existing surface is set.
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4. "Volume Settings" will be displayed additionally on the <Calculate Volumes Dialog>.

Set some parameters in "Volume Settings"

B Calculate Volume x
Surfaces
Design Surface: NT. Palygons TYPE: Polygonitem Name: Folygon#34 Choose..

Existing Surface: NT. Polygons TYPE: Polygonltem Name: Palygon#35 Choose..

Volume Sattings

Calculation method: | Standard

Ground Sampie Distance: | 0.500m
Crigin Point Coordinates:  ¥%: |0.500m

¥. | 0500m

Stant Cancel

%

» The required setting parameters vary depending on the surface types selected in "Design
Surface" and "Existing Surface".

The setting parameters are as follows:

Common parameters
Calculation method : Standard/Custom

Standard : In the case of standard method, cells are divided into four
from the size selected in "Ground Sample Distance"
additionally. the volume of the only split cells which share a
vertex included within the calculation range out of the four
vertexes of the original cell is calculated.

Custom : Chose the minimum number of vertex of a cell needed to
calculate volume. Only the cell whose vertexes are
included within a calculation area exceeding the minimum
number of vertex is calculated.

Required height corner count : Set the minimum number of vertexes of a cell included within

the area of a design surface and an existing surface to
calculate volume.

7

« In the case of "Custom" is selected, please select
"Required height corner count"

Ground Sample Distance : Refer to "Topographic resampling" in "2.6 Edit of Clouds".
Origin Point Coordinate : Decide an origin of the grid.
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Point clouds parameter
Surface Policy : Refer to "Topographic resampling" in "2.6 Edit of Clouds".

Plane parameter
Plane Setting : Bounded/Unbounded
Bounded : Calculate with the present boundary of a plane.

Unbounded : Calculate with considering the boundary of a plane as
infinity.

5. When all parameters are set, then click [Start].

Volume calculation will start.

* The method of calculating the volume of each cell

- hl + h2 + h3 + h4

hl N 1 h3 =4 1

The base area A is calculated by squaring Ground Sample Distance. Then the elevation between
the existing surface and the designed surface is calculated at the four corner of the cell, and the
average elevation is calculated from the 4 corner elevations. the cell volume is calculated by
multiplying the base area A by the average elevation.

%

+ In the case of selecting calculation method as "Custom" and required height corner count as

3 orless, the average elevation is calculated from the elevations included within the calculation
area.
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Examples of Volume calculation
When setting a plane whose boundary is unbounded to the existing surface and the following
surface (blue line) to the designed surface, the following figures are viewing the result of volume

calculation just above.

Calculation Method: "Standard"

In the case of standard method, cells are divided into four from the size selected in "Ground
Sample Distance" additionally (broken line). the volume of the only split cells which share a vertex
(black dot) included within the calculation range out of the four vertexes of the original cell is

calculated.

Next is the case of calculation method "Custom" and required height corner count is 4.

Calculation Method: "Custom™" and Required Height Corner Count 4

The cell whose all vertexes are included within the calculation area is only calculated.
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Last is the case of calculation method "Custom" and required height corner count is 3.

Calculation Method "Custom" and Required Height Corner Count 3

The cell whose more than 3 vertexes are included within the calculation area is only calculated.

Volume Report
1. Right-click a volume item on <Workspace Window>, then click "Volume Report" or

click "Volume Report" in the "Edit" tab on the ribbon menu.

Volume report (TXT file format) will be displayed on an external text editor.

%

» When calculation method is standard, the half value of the ground sample distance set on
< Calculate volumes dialog > will be written.
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m Cross Sections

Extract Profile

Profile can be extracted from a TIN surface along a selected polyline item.

1. Select a polyline item on <Workspace Window> and right-click on the selected

polyline item, then select "Extract Profile...". or click "Profile" ﬁ in the "Edit" tab
on the ribbon menu.

<Extract Profile Dialog> will be displayed.

& Extract profile-f 054 2-001 ¥

Surface

Choose.

Filters
Binimum Length: | 5.000m
simplify Polyline:
Simnplification Threshald: [2.000m

Cancel

Extract Profile Dialog

2. Click [Choose...] of "Surface".

<Surface Selection Dialog> will be displayed.

R surface Setection %

Tupe Mame
Tn TIN:000
n TIN BoundaryTest

TIN_ Baundany Test

Tm TIN, FillHoles Maanta

T TIN_FillHoles |

sampleModel_Sectioniiew

Surface Selection Dialog
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3. Select a surface from the surface table, then click [OK].

4. Set filters.
Minimum Length : The minimum length for each profile, all profile with shorter
length will be discarded.
Simplify Polyline : Option to simplify the extracted polyline.
Simplification Threshold : The maximum perpendicular distance from the polyline used to

determine whether to include the vertex.
5. Click on [OK] to extract sections.

Extract Sections

Sections can be extracted from a TIN surface along a selected polyline item.

1. Right click a polyline item on <Workspace Window> and select "Extract Sections...",

or click "Sections" @ in the "Edit" tab on the ribbon menu.

<Extract Section Dialog> will be displayed.

Extract Section - Polyline-001 b'e

Surface

Choose...
Section Settings
Interval: 0.001m
Left Offset-  0,000m
Right Offse:  0.000m
Filters

Minimum Length: | 0.000m
Simplify Polyline:

Simplification Threshald:

Cancel

Extract Section Dialog

2. Click [Choose...] of "Surface".
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<Surface Selection Dialog> will be displayed.

R surface Setection

n TIN_FiltHeles,

Surface Selection Dialog

3. Select a surface from the surface table, then click [OK].

4. Set Section Settings.

Carxel

Interval : Select the interval along polyline for the cross sections to be calculated.

Left offset : The maximum left perpendicular distance from the polyline which the

cross section will be calculated.

Right offset : The maximum right perpendicular distance from the polyline which the

cross section will be calculated.
5. Set Filter Settings.

Minimum Length : The minimum length for each section, all cross section with
shorter length will be discarded.

Simplify Polyline : Option to simplify the extracted polyline.

Simplification Threshold : The maximum perpendicular distance from the polyline used to

determine whether to include the vertex.

6. Click [OK] to extract sections.
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Extract Contours

Contours could be extracted from a TIN surface.

1. Right click on "Contours" folder under Model Project and select "Extract Contours...,

or select "Contours" under the Tools tab.

<Extract Contour Dialog> will be displayed.

Extract Cortour 4
]

Surface

Chaose..
Contour Settings
Min Height: | 0.000m
Max Height: | 0.000m
Interval | 0.00m
Base elevation: | 0000
Filtars

Mirsmu

ngth. | 0,0G0m
Simplify Polyline:

Simnpiitication Theeshold: |0.000m

Cancel

Extract Contour Dialog

2. Click [Choose...] of "Surface".

<Surface Selection Dialog> will be displayed.

I3 suttace Setection X

™ TIN_Filtheles

T TG00 sampieMacel sampletodel SectionView

Surface Selection Dialog
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3. Select a surface from the surface table, then click [OK].

4. Set Contour Settings

Min Height : The minimum height which the contour will be calculated.

Max Height : The maximum height which the contour will be calculated.

Interval : Select the interval for each contour to be calculated.

Base elevation . Select the base elevation of contours. Contours are created at a specific

interval from the base elevation by lower than max height on the upper
side and by higher than min height on the lower side.

5. Set Filter Settings

Minimum Length : The minimum length for each contour, all contours with shorter
length will be discarded.

Simplify Polyline : Option to simplify the extracted polyline.

Simplification Threshold : The maximum perpendicular distance from the polyline used to

determine whether to include the vertex.

6. Click [OK] to extract contours.

Export Cross Sections

Extracted cross sections could be exported as polylines to the same formats supported by CAD
primitive export.

1. Right click on a profile item in a ProfilesSet in a ProfilesFolder (a section item in a
SectionsSet in a SectionsFolder or a contour item in a ContoursSet in a Contours
Folder) in a Model Project on the <Workspace Window> then select "Export Cross

Sections...", or click "Export" % in the "Edit" tab on the ribbon menu.

Follow the same procedure for exporting CAD primitives to export cross sections as a polyline.
IC7 Refer to "Reading from a file and writing in a file" of "2.7 CAD Primitives".

* It is possible to export all profile items (section items or contour items) by right clicking on a
ProfilesSet (SectionsSet or ContoursSet).
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Explode Cross Sections
Extracted cross sections could be copied to a CAD primitive polyline for further editing.

1. Right click on a profile item in a ProfilesSet in a ProfilesFolder (a section item in a
SectionsSet in a SectionsFolder or a contour item in a ContoursSet in a Contours
Folder) in a Model Project on the <Workspace Window> then select "Explode Cross

Sections...", or click "Explode" in the "Edit" tab on the ribbon menu.

The selected item will be copied to the CAD primitive folder under the parent Model Project.

Section View

Showing a profile or a section along a section line. Cross section can be extracted from point
clouds and TIN only.

Window description

Section Control Window n

Section Set: TIN-000-000

Section: | Section_0.000 | - |

Range: [ ] 0.01m o
Vertical Scale: ' 1.00x S
< > Transpose

Section Control Window

Section Set : Showing the name of a surface whose section is extracted now.

Section : Showing the name of a section line along which a section is extracted.
It is possible to select a section line from pull down list and also to
change a section line by clicking [<], [>] located at the bottom of the
window.

Range : Set a vertical distance from a section line. The point clouds or TIN within
this range are selected and displayed as a cross section. It is possible to
control the value using the slider or the spin box.

Vertical Scale : Change the vertical scale of the section view. The horizontal scale will
not be changed. It is possible to control the value using the slider or the
spin box.

[Transpose] : Transpose the cross section on the section view.
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Window description

Profile Control Window n

Profile Set: TIN-001-000

Profiles Profile_0

Range: | 0.01m S
Vertical Scale: ' 1,00 =
Transpose

Profile Control Window

Profile Set : Showing the name of a surface whose profile is extracted now.
Profile : Showing the name of a section line along which a profile is extracted now.
Range : Set a vertical distance from a section line. The point clouds or TIN within

this range are selected and displayed as a cross section. It is able to
control the value using the slider or the spin box.

Vertical Scale : Change the vertical scale of the section view. The horizontal scale will
not be changed. It is possible to control the value using the slider or the
spin box.

[Transpose] : Transpose the cross section on the section view.

Operating procedure

1. Select a profile item in a ProfilesSet in a ProfilesFolder (or a section item in a
SectionsSet in a SectionsFolder) in a Model Project on the <Workspace Window>
and right-click on the item, then click [open section view] or double click the section
line item.

Or click [Edit] -> [Section view] @ on the ribbon menu.

<Section Control Window> (or <Profile Control Window>) will be displayed.
<Main View> will be splited vertically (or horizontally), then section view will be displayed.

* In the case of profile, when a section line has multiple vertexes, A red line will be displayed at
the point according to the vertex on the section view. And a green line and orange line will be
displayed at the start point and end point of a section line respectively on the section view.

In the case of section, a red line will be displayed at the middle of a section line on the section
view. And a green line and orange line will be displayed at the start point and end point of a
section line respectively on the section view as profile.

It is possible to change the position of the section view or hide it by using [Split View Vertically]

E , [Split View Horizontally] Dj , [Hide Split View] D in the [View] tab on the

ribbon menu.
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m Alignment

Handle alignment data. It is possible to import alignments and extract sections from an alignment.
Additionally, you can extract sections at the designed position in an imported alignment.

Import Alignment
1. Right click Alignments folder in a model project and select "Import Alignment... "

<Import Alignment Dialog> will be displayed.

Import Alignment X

File: ation/Collage/EvatuationData/LandXhL/0_Mignment Test/arginalxml |  Cheose File

Import Alignment Dialog

2. Click [Choose File] in File, and choose an alignment data you want to import.

Data Type File Format

Land XML (.xml)
Alignment

Magnet XML (.mxl)

3. Set "Elevation" on the <Import Alignment Dialog>.

Import Alignment X
File: nfCellage/EvaluationData/LandXML/0_Alignment Test/test hd«mil| | Cheose File
I Elevation; | (.00m 3 I

oK Caneed

Import Alignment Dialog

Elevation : Set the elevation to the imported alignment item.

%

* The elevation will be displayed only when an imported alignment file has at least one alignment
without vertical component.

4. Click [OK].

Importing alignment will stat.
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Extract profile
1. Select an alignment item on <Workspace Window> and right-click on the selected

alignment item, then select "Extract Profile...". Or click "Profile" ﬁ in the "Edit"
tab on the ribbon menu.

<Extract Profile Dialog> will be displayed.
[C7 The subsequent operation is same as Extract Profile. Please refer to " Extract Profile".

Extract section
1. Right click an alignment item on <Workspace Window> and select "Extract

Sections...", or click "Sections" @ in the "Edit" tab on the ribbon menu.
<Extract Section Dialog> will be displayed.

[C> The subsequence operation is same as Extract Sections besides being displayed "Design
Cross Sections" checkbox on the <Extract Section Dialog> additionally. Please refer to

"Extract Sections".

Design Cross Section:Using an interval designed in an alignment file previously.

u Extract Section - Road{Brake} *

Surface

WRENT. D/ ManualSampleDatz/Manual Data/Sampleh s TYPE: Tin Mame: TIN-COG | | Choose.

Section Sattings

Diasign Cross Sections

Interval:
Left Offset; | 10.000m
Right Offset: | 10000m
Filters
Minimuem Lengih: | 0.000m
Simplify Polyline:
Simplification Threshold: | 0500m

K Caneed

Extract Section Dialog
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m Registration

The models in a model project can be registered.
Select the target model project on <Workspace Window> and click "Fuse" tab in the ribbon menu.

The registration by cloud-to-cloud and tie point, or georeferencing is available.
"3 For details on registration, refer to 3.4 Registration of Clouds.

m Data copy between the projects

Coordinate systems take conditions as follows:

Source
Coordinate system

Destination
Coordinate system

Result

User-defined

User-defined

User-defined

User-defined

Geodetic

The data will be copied without coordinate
transformations.

The data will be copied without coordinate

Geodetic User-defined .
transformations.
The data will be copied after transforming to
the destination coordinate system
automatically. When copying a cloud data,
Geodetic Geodetic the transformation will be applied to each

point on the cloud.
Source data must be performed geo-
referencing.
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2.7 CAD Primitives

Elements of primitives can be registered in the project data. They are created by operating screens or
read from a file. The registered primitives can be used as a pass point at adjustment calculation or a
tie point at registration. Moreover, the created primitives can be output to a file.

m Drawing of CAD primitives
Point
Select primitive item to which you want to add a point within the target point in <Workspace Window>

and click "Point" @  in "Tools" tab, <Point Drawing Window> will be displayed.

Draw Point - 20160607_Fuji (GLS Project) n
Coordinate
Unregistered Registered Geodetic

Coordinate system: | WGS84 BLHWGS84;

Mame:
Point
East: Morth: ele:
0.000m < | |0.000m < | |0.000m :
Create Cancel
Point Drawing Window
Coordinate : "Unregistered", "Registered" and "Geodetic"
coordinate system can be selected.
For the "Registered" coordinate system, the coordinate
system set on the system setting screen is reflected.
Name : A name can be set.
Coordinate value : A coordinate value can be input.
[Create] / [Cancel] . If you click [Create], the point will be added with the

contents you input. If you click [Cancel], the point
drawing mode will be quit.

A point can be also added by operating the moues. If you hold {Ctrl} key and click point of scan or
clouds, the point will be added to the position. To quit the <Point Drawing Window>, press {Esc} key

or hold {Ctrl} key and click the right mouse button or pressn. If you want to create a point at the
position where there is

no point of scan or clouds, click "Interpolate” A in "Tools" tab, and then carry out the work.
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Distance
Select a primitive item to which you want to add distance in the target project on <Workspace

Window> and click "Distance" /) in "Tools" tab. The system will enter the distance drawing mode.
Ll

With the mouse operation, hold {Ctrl} key and click two points. Then, the distance between two points
can be obtained. To quit the distance drawing mode, press {Esc} key or hold {Ctrl} key and click the
right mouse button. If you want to set the position where there is no point of scan or clouds to start

point or end point, click "Interpolate” A in "Tools" tab, and then carry out the work.

Distance Drawing Mode

Distance from two point primitives

The distance between two point primitives can be calculated. Select two point primitives in the

target project on <Workspace Window> and click "Distance" /) in "Edit" tab.
Lalalalal
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Polyline
Select a primitive item to which you want to add a polyline in the target project in <Workspace

Window> and click "Polyline" 2 52 in "Tools" tab. Then, the system will enter the polyline drawing
mode.

With the mouse operation, hold {Ctrl} key and click a point. Then, a polyline setting that point to the
vertex will be drawn. If you press {Esc} key or hold {Ctrl} key and click the right mouse button, the
polyline will be fixed. To quit the polyline drawing mode, hold {Ctrl} key and double-click the right
mouse button. To set the position where there is no point of scan or clouds to a vertex, click

"Interpolate” A in "Tools" tab, and then carry out the work.

If you want to close a polyline, please check "IsClosed" in "Geometry" on the <Property Window>.

B A & LA NRO A

Polyline Drawing Mode
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Polygon

Select a primitive item to which you want to add polygon in the target project in <Workspace Window>

and click "Polygon" N) in "Tools" tab. Then, the system will enter the polygon drawing mode.

With the mouse operation, hold {Ctrl} key and click a point. A polygon setting that point to a vertex will
be drawn. If you press {Esc} key or hold {Ctrl} key and click the right mouse button, the polygon will
be fixed. To quit the polygon drawing mode, hold {Ctrl} key and double-click the right mouse button.

If you want to set the position where there is no point of clouds to a vertex, click "Interpolate” A
in "Tools" tab, and then carry out the work.

Polygon Drawing Mode
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Plane

Display clouds on 3D view or map view.
ST

£

Click "Rectangle" or "Polygon" ( :) in " Cloud" tab and select the target area.

Continuously, click "Plane" ﬁ) in "Tools" tab.

Plane Drawing Mode

The details on the created plane surface will be displayed in <Property Window>.

Propertics

Property

Planeitem

v General
Name
Parent
Modified

~ Display
Visible

v Coordinates
Centroid_X [m]
Centroid ¥
Centroid Z

v Dimensions
Length [m]

Width [m]
Height [m]

v Vectors
FirstEigenVector_X
FirstEigenVector_Y
FirstEigen\ectorZ
SecondEigenbector X
SecondEigenbector ¥
SecondEigenlector Z
Normal X
Normal ¥
Normal Z

v Satistics
RMS [m]
MaximumDistance [m]
PointsCloserThanRms
MeanDistance (m]
TotalNumberOPoints
Area [m"2)

Volume [m*3]

Value

Plane
2016-03-25_13-44-54
] True

] True

-3,951,341969
3,249,746511
3,708,724559

4014
0.628
0.049

0774
0501
0367
0.09%0
0,602
ori7
0.627
0520
-0.580

0011
0.02¢
7%

0.009
)

2.560
012
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Fit Plane to Picks
Create a fitting plane by three or more picked points on clouds or scans.
Click "Fit Plane to Picks" a) in "Tools" tab. Next hold {Ctrl} key and click the left mouse button

on a point of a cloud or scans. After picking enough points, click right mouse button with {Ctrl} key
to add the plane to the workspace, or press {Esc} key to cancel the plane.

Elevated Plane

Create a plane at specified elevation. When the project was made with geodetic coordinate
system, if geoid is applied, elevation will be specified, otherwise ellipsoidal height will be specified.
When the project was made with user-defined coordinate system, local Z value will be specified.

Click "Elevated Plane" U{} in "Tools" tab. Input elevation dialog box will appear, the plane will

be created at specified elevation.

72



2.BASIC OPERATION

m Edit of CAD primitives
Edit of vertex

The created point, distance, polyline, and polygon can be edited by moving the vertex. If you select

the target primitive in <Workspace Window>, the vertex will be displayed as a blue ball. If you place
the mouse cursor on this blue ball, it will be displayed in yellow. If you click the yellow vertex, it will be
displayed in red. The vertex displayed in red can be moved by dragging it by mouse. At this time, if

you hold {Ctrl} key and click the right mouse button, a vertex can be inserted. A vertex that is displayed
in red can be cleared by pressing {Backspace} key.

Copy and paste of polygon and polyline

Polygon and polyline can be copied and pasted.

1. Select the target polyline or polygon.

2. Click "Copy" ] in "Edit" tab.

" coRY)

3. Hold {Ctrl} key and click the right mouse button at the position you want to paste it.

The copied item will be pasted.
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m Reading from a file and writing in a file

CAD primitives can be read from a file or written in a file. -
Select the target primitive item in <Workspace Window>, and then click "Import" or "Export"

in "Fuse" tab.

3 Import CAD Primitive - GLS1 {GLS Project] -s ==

Locate file

File path | Choose.,,

Transform coordinstas

Registered Geodetic
Coordinate systbam: |UTMMNarth-Zone 53 WE584 Choose..,
Convert units
Distance Units Angle Units
Meters U5 Feet [ Fest Degrees ddd,mim,se

Cancel

CAD Primitives Import Dialog

1. Set the location to import or export the file.

Set the file to import or export in the "File path" input field.

The file formats shown below are supported.

AutoCAD 2000 Drawing (*.dwg)
AutoCAD DXF (*.dxf)

LANDXML (*.xml)

MAGNETXML (*.mxl)

ESRI Shape (*.shp)

Points: name,n,e,z (*.csv)

Points: name,e,n,z (*.csv)
Choose your format from Ul (*.txt)

Custom text format:
Select "Choose your format from Ul (*.txt)" on <Select file to import Dialog> and click [Open].

%

* Primitive type of distances and planes are not supported to export in any data format.
Polylines are only supported in dxf, dwg, xml, mx| or shp, polygons are only supported in xml,
mx| or shp.

» Supported LANDXML versions are 1.0, 1.2 or 2.0.
* The importing data in LANDXML or MAGNETXML can only process 3D coordinate system data.
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Locats file
Fll2 path: [DriDacs/Pant. e choase...
Customized format
Choose Separator:
Commia - Ignore Header
Preview
Hama Y,North, lat X, Enst, lon 7, Havation =
10102 -24690.450000 | -11314.252000 |59.413000
2 020 -25012.402000 | -1398.C57000 |55.313000
2 0301 -25188.205000 | -11283.545000 |59.585000
4 0601 -23613.876000 | -11189.266000 | 59.039000
5 0801 958000 | -11040.874000 |58.303000
Transform coordinates
Unragistered Registerad Geadetic
Cooeingle System: |LTMNDIT-Z) Chooge, ..
Corvart unts
Distance Units Angla Units
* Maters LS Faet [ Feat *: Degrass ddd mm,ss
oK Cancel

Choose Separator

Ignore Header

Specify the field data

Preview:

You can choose the filed separator from the character of
Comma, Tab, Space, Semicolon or Custom. When you
choose the custom character, you can specify an arbitrary
character.

When the file you want to import has a header line, this
option should be checked to ignore the header.

When clicking a column on the fixed row, <Choose Filed
List> will appear. You can choose the appropriate field.

None
1 0102
2 0201
3 0301
4 0601

5 0901

When you export data in text format, you can choose fields to be exported or field order.

¥, North, Lat
-24890.450000
-25019.492000
-25188.205000
-25813.876000

-25777.958000
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Locate file

File path:

Customised Formst

Fiald View;

1/ IPSX/ QUTPUL/POINEE.OE

¥l Mame
4l X, East, Lon
4| ¥, Morth, Lat
¥ Z, Elevation

Transform coordinates

Coordinata systam:

Convert units

Digtance Units

Unragistered

Move Up |

- Move Down

Fegisterad

UTMHGth-20ne_34; WESE

= Meters U5 Feet | Feat

Angle Units

= Degrees

Fields and order

Choose Separator

Ignore Header

2. Set the method for transforming coordinates.

The checked field items will be output in order from the top.
The order can be swapped by clicking [Move Up] or [Move
Down].
You can choose the filed separator from the character of
Comma, Tab, Space, Semicolon or Custom. When you
choose the custom character, you can specify an arbitrary
character.
When this option is checked, the header line doesn't output
to the file.
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When importing CAD primitives:

Coordinate
System

Selected Item

Descriptions

Unregistered

- Station
- Model

Source CAD primitive data will be imported as a station
coordinate system which takes an instrument point as
origin.

Coordinate transformation is not performed during
importing. Imported CAD primitives are added under
the station item.

In the case of a model item, it is same.

- Station set
- Model set

Source CAD primitive data will be imported as a station
set coordinate system which was determined by
registrations or geo-referencing for the station set.

Coordinate transformation is not performed during
importing. Imported CAD primitives are added under
the station set item.

In the case of a model set item, it is same.

Project

Source CAD primitive data will be imported as a project
coordinate system which was specified at creating the
project.

Coordinate transformation is not performed during
importing. Imported CAD primitives are added under
the project item.

Registered

- Station
- Model

Source CAD primitive data will be imported as a
registered coordinate system which was performed
registrations for this station.

CAD primitives will be stored under the station item
after converting to the station coordinate system.

In the case of a model item, it is same.

- Station set
- Model set

Source CAD primitive data will be imported as a
registered coordinate system which was performed
registrations for this station set.

CAD primitives will be stored under the station set item
after converting to the station set coordinate system.

In the case of a model set item, it is same.

Project

Source CAD primitive data will be imported as a project
coordinate system which was specified at creating the
project.

Coordinate transformation is not performed during
importing. Imported CAD primitives are added under
the project item.
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Geodetic

- Station Source CAD primitive data will be imported as a

- Model specified coordinate system.
CAD primitives will be stored under the station item
after converting to the station coordinate system.
In the case of a model item, it is same.

- Station set Source CAD primitive data will be imported as a

- Model set specified coordinate system.
CAD primitives will be stored under the station set item
after converting to the station set coordinate system.
In the case of a model set item, it is same.

Project Source CAD primitive data will be imported as a

specified coordinate system.

CAD primitives will be stored under the project item,
coordinate transformations will not be performed for
the project item.
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When exporting CAD primitives:

(S| TELD Selected Item Descriptions
System
Unregistered - Station CAD primitives will be exported in the station
- Model coordinate system which takes an instrument point as
origin.
In the case of a model item, it is same.
- Station set CAD primitives will be exported in the station set
- Model set coordinate system.
In the case of a model item, it is same.
Project CAD primitives will be exported in the project
coordinate system.
Registered - Station CAD primitives will be transformed in the registered
- Model station coordinate system and exported to a file.
In the case of a model item, it is same.
- Station set CAD primitives will be transformed in the registered
- Model set station set coordinate system and exported to a file.
In the case of a model set item, it is same.
Project CAD primitives will be exported in the project
coordinate system.
Geodetic - Station CAD primitives will be transformed to a specified
- Model coordinate system and exported to a file.
- Station set CAD primitives will be transformed to a specified
- Model set coordinate system and exported to a file.
Project CAD primitives will be transformed to a specified

coordinate system and exported to a file.
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If you click [Choose...], <Coordinate System Selection Dialog> will be displayed.

[ Seect Comminste Spstem

ok Cancsl

Coordinate System Selection Dialog

Filter . If you input a character string, the items of coordinate
system list is narrowed down.

Coordinate systems : Click and select the target coordinate system.

Datum . If there are multiple datums, select the target datum.

Geoid type . To apply geoid, specify an already defined geoid or specify

"Geoid file path" and select it from a file. If it is not
necessary to apply it, specify "None".

Set the unit.

Select distance unit and angular unit for the data to be output.

Execute the import or export of files.

If you click [OK], import or export the file will be executed.
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2.8 Map Object

KML data, shape file, or ortho image can be allocated in the background of <Map View>.

= KML Import

Select KML item under the map in <Workspace Window> and click "Add KML" in "Edit" tab and
select a file to be read.

m Reading of a shape file

Select SHP item under the map in <Workspace Window> and click "Add Shape file" in "Edit"
tab and select a file to be read.

m Reading of an ortho image

Select an ortho image under the map in <Workspace Window> and click "Add Orthophoto" ‘ﬁ in
"Edit" tab and select a file to be read. The ortho images in GeoTiff format are supported.

Map View Loaded Orthophotos
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2.9 Application Setting

Here explains the setting items for the application.

m General setting

Application Settings Dialog

Language

Select a display language. English or Japanese is selectable.

Auto Save

home

Set Auto-Save and Auto-Save interval. If this is checked, Auto-Save is applied to Workspace. Please
note that Auto-Save will be temporarily suspended if the workspace has never been previously saved

to afile.

Coordinate System

Set the standard coordinate system. It is applied to <Property Window> and trajectory information.

Viewer

Show compass
Show boundary
Show grid

: Whether a compass is displayed on <3D View>
: Whether a boundary line is displayed when clouds are displayed
: Whether grids are displayed on <Map View>

Panorama clipping distance : Range of scan and clouds to be displayed on <Panorama View>

Distance Units

Set the standard distance unit. It is applied to <Property Window> and items of trajectory information.
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Angle Units

Set the standard angular unit. It is applied to <Property Window> and items of trajectory information.

m Mouse setting

Set how the mouse buttons move on <Map View>, <3D View>, and <Panorama View>.

E Settings =

Genzral | Mouss | Paths

Map View
Left Middle: Right:
Cefault
Pan vl [= = | Contnuous Zoom -
30 View
Left Middle: Right:
Cefault
| Rotate = | | Shift - | [Pan
Farorama View
Left Middle: Right:
Detault
Fan = |= - | (Zoom
Wheel
Irivert zoom
Puck
On Off
CE Cancel

Mouse Setting Screen

For right button, left button, and wheel button of mouse, following options can be set.

Map View : translation, resizing, continuous resizing
3D View : translation, shift, rotation
Panorama View : translation, resizing

Wheel setting

Set the rotating direction of wheel at resizing.

Pack setting

Set whether a pack is displayed as mouse cursor on <3D View> and <Panorama View>.

m Data path setting
Set the standard path of a data file. The data path can be set for the data shown below.

Work space, IP-S run data, RD-M run data, GLS project data, model project data, map data

83



2.BASIC OPERATION

2.10 Menu Commands

= File tab

Workspace

Function

Description

New Workspace

A work space is newly created.

Open Workspace...

An existing work space is opened.

Open Recent Workspace

A recently opened work space can be
selected from the list and opened.

Save Workspace

A work space is overwritten and saved.

Save Workspace As...

A work space with a new name.

Close Workspace

g0 I [0 B &

A work space is closed and a new work
space status is created.

%

» When you create a new workspace, please save the workspace immediately. If you don't save
the workspace as any name, auto-save function for workspace will not be enabled . ([G:’"Z.Q
Application Setting"-" Auto Save")

Data
Function Description
IP-S3 data is added t k
Add Existing IP-S3 Run @l-—: space run data 1s added fo a wor
IP-S3
IP-S2 dataisi rted i k
Import IP-S2 Run IZ:I space run aata Is imported in a wor
L Iz:l RD-M1 run data is added to a work
RD-M Add Existing RD-M1 Run m space
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Add Existing GLS Project %

GLS

GLS project that is created by Collage is
added to workspace. If you specify a
GLS raw data directly, Collage will edit
the raw data during GLS data
processing. In this case, you can avoid
a risk of the raw data modification by
making a copy of the raw data to a local
disk and adding the copy to workspace.

Create New GLS Project

]

GLS project is newly created and added
to a workspace. In this case, a copy of
GLS data is imported to GLS project.

Add Existing Model Project I%

Model

Model project that is created by Collage
is added to workspace.

Create New Model Project

Model project is newly created and
added to a workspace.

Export

Function

Description

Export Orthophotos from g >
clouds 5

[T Export the orthophotos from clouds to a file

Help

Function

Description

About Collage

Confirms the version information of MAGNET

Read RD-M Manual

Displays the instruction manual of RD-M

Read Manual Displays the instruction manual of MAGNET Collage
n
RDM

%

* The instruction manual is provided in pdf format. To display the instruction manual, the software

for displaying pdf document is separately required.

Settings
The <Application Settings Dialog> opens.

License

The <License Settings Dialog> opens.
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= View tab

Function

Description

Swap Map

Switches Map View and 3D View.

Swap Panorama

Switches Panorama View and 3D View.

Synchronizes Map View display range with a 3D View

Sync Map display range.
Svne 3D Synchronizes 3D View display range with a Map View
Y display range.
Select a projection of a 3D View.
b b @ Displays in perspective
erspective Projection iecti
Projection P ! projection.
Displays in parallel
Parallel Projection projection.
Select a projection surface of a 3D View.
Top View @ Displays the top view.
Displays the bottom
Bottom View View.
Front View Displays the front view.
Presets

Back View

Displays the back view.

Right View

IS

Displays the right side
view.

Left View

Imy

Displays the left side
view.
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Setting the display color of the trajectory

J

Velocity c

Objects are displayed in
different colors
depending on speed.

A

Elevation c

Objects are displayed in
different colors

Trajectory depending on height.
Objects are displayed in
-} diffJerent colorsp ’
Position Sigma @NY . o
L7 depending on position
sigma.
Objects are displayed in
Flat a single color.
/4
Setting the display color of the scan and the cloud
o0 Objects are displayed in
Intensity ® % different colors
n depending on intensity.
s | .‘.. Objects are displayed in
rayscale g gray scale.
.‘.‘ Color-coded point
Image @ clouds are displayed.
Scan Objects are displayed in

o0
Elevation ./_./A\

different colors
depending on height.

Flat .... Objects are displayed in
a D a single color.
) ox Objects are displayed in
Station different colors

R

depending on station.

e
Density ® @

Objects are displayed in
different colors
depending on density.
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Style

Setting the point display style for scan and cloud

Display using points.
There is no difference in
display size depending
on distance.

Point @

Display using circles.
There is difference in
display size depending
on distance.

Circle O

Display using spheres.
Stereoscopic shade is
given in addition to
difference in size
depending on distance.

Sphere 0

Increase Size

15

The size of displayed point is enlarged.

Decrease Size

Y
1]
/

’

_——
-

The size of displayed point is minified.

Reset Size

@ y

The size of displayed point is reset to the specified value.

Increase Density

(0]

000
300

The displayed point density is increased.

Decrease Density

The displayed point density is decreased.

Reset Density

The displayed point density is reset to the specified value.

Second View

Switch between show/hide <Second View>

Split View The view is split or restored.
Properties Switch between show/hide <Properties Window>
Workspace Switch between show/hide <Workspace Window>

B ﬂ B a &g 1}0
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Tasks Switch between show/hide <Tasks Window>
Reset Layout "“Vr"_:‘ Returns the layout of main window to the initial state.
]
Setting the display color of the DEM.
Objects are displayed in
Elevation Si different colors
DEM depending on height.
Objects are displayed in
Flat single color.
Setting the display color of the TIN.
Objects are displayed in
Elevation Ei different colors
TIN depending on height.
Objects are displayed in
Flat single color.
Setting the display color of the Volume.
Objects are displayed in
Interpolate ©= gradient color
Volume depending on volume or
) Objects are displayed in
Binary binary color.
Setting the surface display style for DEM and TIN.
Flat Display using triangles.
Surface style Display using triangles,
Smooth D but shadow is more
smooth compared with
Display using
Wireframe wireframe.
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m Cloud tab
Function Description

ARDN The selection mode of point clouds is set to/released from
Polygon é ) A

L/ polygon selection mode.
All All displayed point clouds are selected.

'......R
Clear x i | The selection of all selected areas is released.

The selection is inverted. The selected area becomes
Invert : 4

_______ unselected and unselected area becomes selected.

&5 % The existing selected area is released and a new area is
Replace b i

1 N selected.

The existing selected area is left and a new selected area is
Add
added.

Subtract The section to be released from existing selected area is

S | selected.

The section that intersects the existing selected area is left
Intersect HEO

as selected area.

Hide The selected area is hidden.

Show The hidden area is shown.

Show All All hidden areas are shown.

Restore The deleted area is restored to the standard status.

o | L
el
Q0
00
00
Q00
00
Delete % The selected area is deleted.

Restore All All deleted areas are restored to the standard status.
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® 0
Normal .OOO(})) The clouds in standard status are displayed.
Hidd ..OOO The hidd loud displayed
idden e hidden clouds are displayed.
°% ™
@0 .
Deleted [ JeXe! The deleted clouds are displayed.
°%P
Reset % The display status is reset to the standard status.
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= Tools tab
Function Description
Select @ Segments are enabled.
Unselect @ Segments are released.
Clip E@ The selected segment is clipped.
Unclip I:B:I The clip is released.
Point 0 The mode is set to point drawing mode.
Distance ./) The mode is set to distance drawing mode.
Lalalalal

Polyline M The mode is set to polyline drawing mode.
Polygon N) The mode is set to polygon drawing mode.
Plane ﬁ) The selected area is fitted by plane.
Fit Plane to Create a fitting plane by three or more picked points on clouds
Picks a) or scans.
Elevated Create a plane at specified elevation.
Plane e

Pointing of an area where there is no point by mouse cursor is
Interpolate

enabled.
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This chapter describes processing of data captured by the TOPCON ground laser scanner system
(GLS-1000 / GLS-1500 / GLS-2000).

. Data Import

When you add a GLS or Model project into the workspace, you have to specify the coordinate system
of the project.

(1) Adding a new project

The coordinate system of the project will be selected from "User-defined" and "Geodetic" according
to the coordinate system of the data.

Coordinate

system Description

This option is usually specified when the data will not be registered to
geodetic coordinate systems such as indoors measurement data, structure
measurement data. It will also be used for a construction coordinate system
data.

User-defined

This option is usually specified when the data will be registered to geodetic
Geodetic coordinate systems. It will be used when you perform registration with ground
control points.

1B Chocsa LS project peth ===
Locate files
Drjoct path: Cheosa...
Specify coordineta systam
User—definad 4 Coodetic
Coordinate systerm: | ECEF
| T cance

When you click [Choose...] of "Coordinate system", <Select Coordinate System Dialog> will be
displayed. You can choose the target coordinate system on the dialog.

(2) Adding an existing project

The coordinate system of the project will be selected from "User-defined" and "Geodetic" according
to the coordinate system of the data. Operations are same as (1).

3 MAGNET Callags - Add Ewicting CLS Project ===
Locate files
Drjoct path: Cheosa...
Specify coordineta systam
User—definad 4 Coodetic
Coordinate systerm: | ECEF
| T cance
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m Creation of new GLS project

Create new project folder on the drive for storing data.
There are the following two ways to create new project folder.

» Select a workspace on <Workspace Window>, select "Fuse" tab on the ribbon menu and then click

+ Select "File" tab on the ribbon menu and "Data", then click "Create New GLS Project"

"Create GLS Project" % .

1. Execute one of the above ways.
2. Select the project folder created in 1.

Select the GLS project added on the Workspace, click menu [Fuse] -> [Import

Stations] @ .

4. Select the GLS measurement data (*.prj, *.sta) and open it.

* When a selected file is *.prj, it will be imported to new station set that is created in workspace.
* When a selected file is *.sta, it will be imported as a station.

m Reading of existing GLS project
Add the GLS project to the Workspace.

There are the following three ways to add the GLS project.

+ Select "File" tab on the ribbon menu and "Data", then click "Add Existing GLS Project..." % .
L]
» Select a workspace on <Workspace Window> and click "Add GLS" ” on the quick access.

» Select a workspace on <Workspace Window>, select "Fuse" tab on the ribbon menu and then click

"Add GLS Project” % .

1. Execute one of the above ways.
2. Select the GLS project file (*.prj and others) and open it.

There are two kind of GLS project data(*.prj).

The first one is GLS raw data captured by GLS, the second one is the data processed by this
application.

When a selected file is GLS raw data, please handle raw data with care.

%

* Processed data will be stored in GLS raw data folder. If it is not desired, please click menu
[Fuse]->[Import Stations] and select *.prj file.
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When data is imported, an occupation point, a backsight point and others are shown on the viewer
as below.

» Occupation point
The center of GLS mirror is displayed by an orange triangle.
The occupation point on the ground is shown by a large orange circle, and the line drawn in the
circle indicates azimuth 0.

+ Backsight point
A small red circle indicates the backsight point target. A large red circle indicates the backsight
point target on the ground.

* GLS target

A small yellow circle indicates the GLS target. A large yellow circle indicates GLS target on the
ground.
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m Resetting of project coordinate system

Coordinate system of the project can be reset by the following steps.

1. Click a project item on <Workspace Window>.

2. Click menu [Edit] -> [Reset Coordinate System] E]{!- .
<Reset Coordinate System Dialog> will appear.

F "
[ MAGNETCollage [

Warning! This operation will not reproject eny data to the new coordinete system. You

may need to reimport or reregister your data.

Specify coordinate system

User-defined Geodetic

Coordinate systen: |UTMNOrEh-Zone_54:WE584; GenidGFF Choose. ..

oK Cancel

3. Choose an appropriate coordinate system.

%

» This operation will not re-project any data to the new coordinate system. Captured scan data,
targets or point coordinates will not be modified, nor existing point clouds.
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3.2 Generation of Clouds and Panoramic Image

Select temmmmmS project added on the Workspace, and click menu [Fuse] -> [Scans and
Images] =l

ProcessGlsScan Screen

m Generation and coloring of clouds

1. Click [Start] of "Pose Scan".

If "Limit Distance" is checked, the cloud will be filtered within the limits of the specified range
between the station point and each measurement point.

When the point cloud is colored simultaneously, click [Yes to All] in <Color Mapping Dialog>.
I " Color Mapping Dialog"

m Generation of panoramic image

1. Click [Start] of "Stitch Panoramas" to create the panoramic image of the station.

* Please properly enter the distance to the measured target to the "Radius" of "Stitch Panoramas".
The gap between the image and the point cloud by parallax can be corrected.
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= Noise removal

1. Click [Start] of "Filter Scan" to remove noise from created clouds.

%

« Select the strength of filter where noise removal is conducted from "Low" / "Middle" / "High" in

"Level".

m Smooth scan

Smooth cloud filter detects flat surfaces and brings noise points near to each flat surface.

Setting items

Description

Sigma is the size of features we want to preserve. All details smaller

Sigma than sigma will be considered noise and adjusted. Bigger sigma means
big smoothing, zero sigma means no smoothing.
Feature preservation controls the extent of edge detection. The edge
Feature sharpness will be increased from "Low"/"Medium"/"High" in order.
preservation Precise option is a little better for feature detection, Fast option is a few

times faster especially for dense datasets and big Sigma.
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3.3 Display of Image

The images photographed in the field at the time of measurement can be checked.

Gallery view

Select GLS Point Cloud / SCNxxxx / Image / Name of Image below the target Station
item on <Workspace Window>.

Click menu [Edit] -> [Open Gallery] %% .

<Gallery View> will appear and the list of photographed images is displayed. And when the target
image is double-clicked, it is enlarged on another window.

Panoramic image

Click [Fuse] on the menu, and conduct "Stitch Panoramas" in the processing of
"Scans and Images".

The image placeholder will be displayed at the location of the station.
Click the image placeholder.

The panorama-projected sphere will be displayed.

Double-click the panorama sphere, or click menu [View] -> [Swap Panorama]

The screen will be switched to Panorama display view.

Change of radius of projected sphere:

When panoramic image is recreated by changing the value of "Radius" in "Stitch Panoramas" item
of <ProcessGlsScan Screen> and clicking [Start], the projection radius can be changed and the
gap between the image and the point cloud by parallax can be corrected.
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3.4 Registration of Clouds

When you capture data from two different scan positions, the data is not aligned. This is because the
measurements the scanner takes are always recorded in the local coordinate system of the scanner.
The scanner cannot determine that it was moved to a new position, so it does not align the data.
This is the process to integrate the data obtained from scan positions different from that of registration
into the same coordinate system. There are 5 different methods to register.

» Occupation and Backsight method

* Resection

» Target Registration and Georeferencing method
» Manual registration

* Cloud-to-Cloud

Please refer to "other functions" when needed. [CF Refer to "Other functions"

m Occupation and Backsight

The laser scanner can be used to register from occupation point and backsight point.

1. Click the target station item on <Workspace Window>, then click menu [Fuse] ->

[Occupation and Backsight] g to display the <OCC / BS Registration Window>.
o]

o0

* When coloring of the point cloud is set to "Station" x , coloring is performed each station,
so the operation is facilitated. R

Doaupation pork:

Iretrument heicht: 0.000m

Baksight print

Baksight farget

OCC / BS Registration Window

Raver Regeter Rapert
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2. Select the point corresponding to the occupation point from the list of occupation point
by double-clicking.

The selected occupation point is highlighted in the table.
If necessary, input the instrument height. If the point corresponding to the occupation point is not
found, the point can be added from file or manually.

If adding from file:

"3 For file input of basic CAD figures, please see "2.7 CAD Primitives"-"Reading from a file and
writing in a file"

If adding manually:
1. Click Tree of Primitives just below GLS Project to open it.

2. Select "Point", and click menu [Edit] -> [Point] @

3. Click the proper location on the point cloud while pressing {Ctrl} key to create a point.

* When the coordinate value needs to be fine tuned, edit the coordinate value on <Property
Window>.

3. Select the point corresponding to the backsight point from the list of backsight point by
double-clicking.

The selected backsight point is highlighted in the table.
If the point corresponding to the backsight point is not found, create the point in the same way as
in the case of the occupation point.

4. Double-click the measurement data of the backsight point (measurement result of
target scan) from the backsight target list to select the measurement data of the
backsight point.

The selected backsight point target is highlighted in the table.
[Calculate] : Calculate instrument height by using occupation point, backsight point and
backsight target. If you had measured rod height of backsight, you can calculate

instrument height even when you had not measured instrument height at the site.
*If you had not measured rod height, result will be negative. In this case 0.000 will be displayed.

5. Click [Register] to perform registration.

%

» When registration is completed, never fail to proceed to the next station.
6. Click [Report] and check the registration result of each observation point.
The residual error of X, Y, Z, H and V direction at each observation point and RMS are displayed.

7. Click [Last Station] or [Next Station] on <OCC / BS Registration Window> to select the
next station.

Atfter selecting, perform from Procedure 2 to Procedure 5 in the same way.
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8. Select the Station which you want to release on <Workspace Window>, and click

00
000

menu [Fuse] -> [Clear] oc@ .

The registration is released.
It can be also released by selecting the Station, right-clicking and clicking [Clear Registration].

= Resection

When laser scanner was placed with leveled condition, it is possible to match the scan position by
using two or more control points assigned around the laser scanner and calculating the instrument
position and direction.

1. Click the target Station item on Workspace, and click menu [Fuse] ->

o
[Resection] ;';
o Mo

<Resection Registration Window> will appear.

Laat Station et Station
ontrdl poits:
AR
DOheerved targets:
Cierved Name Cimerved Type
ES0001 {Target) Shast

Control + obsaried pars;

Contral Namie Glsarved hame Otserved Tvpe

Flagisnar Rt

Resection Registration Window

2. Select the target orientation point form "Control points" list by clicking it.

If there is no control point in workspace, input the control point coordinates in file.

[C7 For file input of basic CAD figures, please see "2.7 CAD Primitives"-"Reading from a file and
writing in a file".
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3. Select the observation point corresponding to the above orientation point from the
"Observed targets" list by clicking it.

4. Click [Add] to add a pair of selected control point and observation point to "Control +
observed pairs" list.

When a pair is erased from the list, click [Remove].

5. When two or more sets of "Control + observed pairs" are registered and [Register] is
clicked, backward intersection is executed.

m Targets Registration and Georeferencing

This is the process to use the tie points of multiple scan positions and integrate data.
Georeferencing brings together data from different sources. it is an additional step you can take while
registering your data to reorient the results of the registration into a global coordinate system, such as
the State Plane Coordinate System (SPCS). For example, if you are using a combination of a laser
scanner and another instrument, such as GPS or a total station, to obtain control information in the
SPCS on the different targets you used during laser scanning, then you will want to reorient the results
of your registration into that state plane.

1. Click the target Project item on Workspace, click menu [Fuse] -> [Targets and

Georeferencing] R\ .(R
(o]

<Targets Registration and Georeferencing Window> will appear.

[ ey C e = R
Control paints:
Control Name Cantrol Known
QCCODIL Fise
B50001 Frize
TARGO0L Frisa
| e
Tegnnn nizn
Ohiserved targess:
Obsariad Naime Dsarved Typs Chsarved Barant
BED001 [ Targat} Shest: 5HO1
TARDOO1 [Farpes Shees E

TARDOID [Target] Sheat 5HO1

Sheet SHO2

Contral 4 cbearved pairs;

Zontrgl Name: Controd Known  Chserved Neme | Observed Type  Observes Parent

AUtHnBic Constraints

Meximum smror 0.100m ~ Aszociate
Register REport

Targets Registration and Georeferencing Window
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2. Select the target orientation point from "Control points" list by clicking it.

When a control point is used as a known point (global coordinates), set the checkbox status for
known point to True. If it is set to False, it is handled as an unknown point and coordinates will be
recalculated after registration.

When integrating scan data by using tie points without establishing control points, it is not
necessary to specify control points here.

3. Select the observation point corresponding to the above orientation point from
"Observed targets" list by clicking it.

Itis possible to select multiple observation points. To select multiple observation points, select the
points while pressing the {Ctrl} key.

%

* Please note that registration is executed using the observation point which was selected first as
the reference when multiple points are selected.

4. Click [Add] to add the pair of selected control point and observation point to the
"Control + observed pairs" list.

When integrating scan data using tie points without establishing control points, it is not necessary
to specify the control points from the list of control points. In this case, a window to input the control
points will open at this point. To use a known point, the coordinates can be manually input. To use
a control point as an unknown point, input the coordinate values as (x, y, z) = (0.0, 0.0, 0.0).

5. Click [Register] to execute the registration.

Automatic Constraints: When [Associate] is clicked, observation points in observation point list
will be automatically associated with corresponding points.
Three or more sets of "Control + observed pairs" are required to perform
Automatic Constraints.
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m Manual registration

It is possible to move the scan data in parallel direction or rotate it with mouse operation without use
of targets and so forth.

1. Click the target Project item on Workspace, and click menu [Fuse] -> [Manual] ooooow .
00

<Manual Registration Window> will appear.

E:Murmnl Registration - SHOL {Station,

Action

Tr=ngl=te Rotate

Reset manipulator

Manual Registration Window

2. Translate or rotate the point cloud.

Click [Translate] to place into clouds translation mode, and the point cloud can be translated by
dragging the cube while pressing {Shift} key.

Click [Rotate] to place into clouds rotation mode, and the point group can be rotated by dragging
3-axis rotating handle while pressing {Shift} key. Editable axis mode is selectable from X Axis, Y
Axis, Z Axis and ALL Axes.

« List of available shortcut keys are as follows.

Shift+Left-drag : Translate or Rotate

Shift+Left-double-click : Set dragger position only.

Shift+Ctrl+Left-double-click : Set dragger position and orientation.
Shift+Right-double-click : Match positions of two selected points in translate mode.

Match orientation of two selected surfaces in rotate mode.

» When the rotation of clouds is limited to the rotation around Z axis, the operation is facilitated.
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m Cloud-to-Cloud

Two or more scan position data are integrated based on the 3D shape. It can be used without
registration with tie points or occupation point/backsight point, or manual registration. It can also be
used after executing registration with tie points or occupation point/backsight point or manual
registration in order to further improve the integrated data.

%

» Please note the following points in registration by Cloud-to-Cloud:
» There should be an overlapping area between the scan position data.
* There should be sufficient "distinct and characteristic shapes" in the overlapping area.
» Execute with the scan data position and specification roughly matched as initial condition.

« Align by methods such as occupation point/backsight point method, resection method, and
manual registration to roughly match the positions.

1. Click the target Project item on Workspace, and click menu [Fuse] -> [Cloud-to-

Cloud] )):o .

< Cloud-to-Cloud Registration Window> will appear.

Available skations:

GLS (Model)
105 éate [Modsl)

LA (Moded)

Selected stations:

Mo

Settirgs

Sampiing Irterval: 01007
Autceniatic initial algnment

; Einal dlignmant.

v Bundle sdjustment

Fiegster Report

Cloud-to-Cloud Registration Window

2. Select the target Station from "Available stations" list by clicking it.

Click [Add] to add to "Selected stations" list.
A combination with {Shift} key and {Ctrl} key adds plural Stations collectively.

%

* Please note that registration is executed using the station which was selected first as the
reference when multiple stations are selected.
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3. Click [Register] to execute the registration.

+ As for Cloud-to-Cloud, overlapping can be conducted.

Setting items
Sampling interval

: Sampling interval determines how much each scan is down-sampled prior to
alignment. Clouds with fewer points align much faster. However, if too few
points are used, small surface features will not participate in registration and
the accuracy of results may suffer. It does not affect original data.

The default value is 10 [cm].

* In general, sampling interval of 10 [cm] works well for a wide range of
datasets. If scans are short range and extremely detailed, consider
sampling interval of 5 [cm]. If scans cover a large area and have few small
features, consider sampling interval of 20 [cm].

Automatic initial alignment:

Final alignment

Automatically adjust the initial point and direction of clouds before starting
matching. This takes significant additional time and success is not
guaranteed. The default is not checked.

Effects of the complexity of point clouds or amount of overlapping may show
in some cases. If the results are not favorable, it is also possible to execute
Cloud-to-Cloud after roughly matching the position by one of the registration
methods and manually adjusting. In this case, it does not need to select.

: Execute the processing of Cloud-to-Cloud. If this is unchecked, only "initial
alignment" can be executed. The default is checked.

Bundle adjustment : When three or more scan positions are registered via Cloud-to-Cloud

4. Click [Report].

registration, bundle adjustment can reduce accumulation of registration
errors. Although it takes some extra time to adjust registration results, this
feature should be enabled for most datasets.

<Report Window> will appear and the results of registration can be checked.

Distance between the points (RMS): Indicates the distance between the corresponding points of

the clouds in overlapping the clouds. The points do not
overlap completely. Though the value is not 0, it is an
approximate guide.

Distance between the point and the face (RMS):

Indicates the distance between the face of the matched
point cloud and the point of the matching one. If complete
matching is done, the value is 0.
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m Complicated registration

If "Station Set" is used, the registration can be executed in a partially different manner.

Merit of use of station set

Suppose there are Station A, B and C and each of them has scan data.

As for Station A, geographical coordinates are given to the occupation point and the backsight point,
but Station B and C do not have information for geodetic reference.

If B and C can be combined by Cloud to Cloud respectively after the geodetic reference of A, there is
no problem. However, when "Cloud-to-Cloud" is implemented, a certain degree of overlapping of
clouds is required. And also, complicated clouds of trees and others cause a large error, and the
combination in "Cloud-to-Cloud" is limited on the grounds that it is undesirable.

Under the following conditions, registration can be implemented.

Condition | Station Result

Condition 1 | Station A Geodetic reference is possible in OCC/BS.

The clouds are overlapped sufficiently, and Could to Cloud

Condition 2 | Station A and B . .
is possible.

The clouds are not overlapped sufficiently, and Could to
Condition 3 | Station Aand C Cloud is impossible. Tie point combination in Target Scan is
also impossible.

The clouds are not overlapped sufficiently, and Could to
Condition 4 | Station B and C Cloud is impossible. Tie point combination in Target Scan is
possible.

In this case, if B+C and A can be combined in the Cloud-to-Cloud method after combining B and C in
the tie point method, the whole registration and geodetic reference are possible.

In normal registration, the whole cannot be processed by mixing different methods, but the use of
"Station Set" makes it possible.

1. Click the target Project item on Workspace, and click menu [Fuse] -> [Create Station
o1 )

2. Newly read by clicking menu [Fuse] -> [Import Stations] @ , or create the copy by

dragging existing Station and dropping to created Station Set.

An orientation point can be also added to Station Set by the following method.

* Newly read by clicking menu [Fuse] -> [Import] .

» The copy can be created by dragging existing Primitives and dropping to created Station Set.
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3. Register "Station Set"

The registration of Station in Station Set can be executed with OCC/BS, Resection, Manual, Cloud
to Cloud and Targets and Georeferencing in the same way as in the normal case.

4. Register "Station Set" and other Station

The whole registration can be implemented with Manual, Cloud to Cloud and Targets and
Georeferencing by processing on the supposition that Station Set is one Station.
m Other functions

Create the occupation point or the point of target position

1. Select Station on Workspace, and click menu [Edit] -> [Create Point Primitive] R% .
The point primitive with occupation point coordinate is created.

2. Select "GLS Target", and click menu [Edit] -> [Create Point Primitive] R{% .

The point primitive with coordinate values of the target is created.

Increase interval

When the geodetic coordinate is not input in the scan in the field, or after the registration is released,
plural scan data is located around the origin with an overlap.

R
In this case, when you click menu [Fuse] -> [Spread] { -#:-Q , an occupation point is located at
{ R

automatically and properly increased interval. Therefore, each occupation point is easily
distinguished.

m Report display of registration results

You can confirm the registration results of each station in the project.

When you click menu [Fuse] -> [Accuracy Report] , the registration results will be displayed.

m Release of registration

Select the Station you want to release on <Workspace Window>, and click menu [Fuse] -> [Clear].

00
Or select station, right-click and click [Clear Registration] °0°c°© .
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3.5 Showing Data on Map

Although GLS projects and model projects can be created in a projected coordinate system, the
background map is displayed based on Earth-centered-Earth-fixed (ECEF) coordinate system. When
a GLS project or model project is created in a projected coordinate system, you need to convert the
data into ECEF to show clouds and CAD primitives on map.

m Quick Georeference

To show data on map, you need to register the data onto a projected coordinate system properly, then
need to copy the data into another model project of ECEF. In this case, each point of the cloud is
converted precisely, but the process will take longer time.

"Quick Georeference" calculates rough transformation to show data on map quickly, so you can easily
confirm rough alignment on map.

The result of quick georeference may have errors from several centimeters to tens of centimeters.

To apply quick georeference, the data of the project need to be registered onto a geodetic coordinate
system.

When you created GLS project or model project with User-defined coordinate system, you cannot
apply quick georeference.

When you created GLS project or model project with ECEF, the data in the project will appear on map
immediately. So you don't need to use quick georeference.

m Clearing Quick Georeference

You can clear quick georeference by selecting the project in workspace, then click [Clear Registration].
[C7 "Release of registration”
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3.6 Data Output

m Output of orthophotos from clouds

In the function of Ortho output from clouds, output is conducted from all clouds which are displayed
currently or scan. The color of Orthophotos is generated based on the color of scan on the application
or the point cloud (reflection intensity/image/grayscale/height/flat/station).

Execute output according to the following procedure after selecting point cloud and scan which are
output targets on Workspace.

And also, the function of Orthophotos output from clouds depends on the display mode of clouds. The
point in clouds whose display mode is deleted or hidden status is not the target of output.

As a main use method, when Orthophotos output is done in the status where only road surface is
displayed and other parts are hidden, Orthophotos focused on the road surface can be output.

—
1. Click menu [Edit] -> [Export Orthophotos From Cloud] .

The mode will switch to map view mode and the output function will start. It will switch to rectangle
selection mode.

2. Left-click on Map View, and select upper left and lower right of the output area.

The output dialog will appear.

3. Edit the setting of output.

G Eport Orthophatos i

File
Cuput pathy | G¥lsers¥ Choops..
Imeee nams Oriholmass
File format  Gmalff fil for met. (%)

Eeckuronedt color. [l Fl

Coordnates

| Coordnale arslem | LTHHNarlk- Zane 51590504, Ghooee.. l
BOBARRART
A32an0010 1327013019
]
3950625504
Fesahdion
Ground zamgl distance 005
Wi mmum width [piel 2000

Mazimum heiht [l 4000

i Hy

Add orihophoios fo workspace

ak izl

Export Orthophotos Dialog
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Each setting item is as below.
Output path
Image name
File format

Background color

Coordinate system

Ground sample distance:

Maximum width[pixel]

Maximum height[pixel] :

Number of images

Specify the output directory.

. Specify orthophotos name.

Selectable formats are as below.

Geoff, Tiff + tifw, Jpeg + jpgw

Specify the background color of orthophotos.

If output is done with Geoff and Tiff format, the background color is
automatically transparent color.

Select the output coordinate system.

If you output with Geoff format, only UTM coordinate system can be
selected.

Specify the length of one side of one picture cell.

. Specify the maximum width (pixel number) per one sheet of

orthophotos.

If orthophotos whose range exceeds the maximum width is output, it
is divided into plural sheets.

Specify the maximum height (pixel number) per one sheet of
orthophotos.

If orthophotos whose range exceeds the maximum height is output, it
is divided into plural sheets.

: The number of output images is displayed.

Add orthophotos to workspace:

4. Start output by [OK].

Specify if created orthophotos is automatically stored in Map folder in
the application.
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m Output of point clouds and CAD primitives

Execute export of point clouds and CAD primitives.
Output of GLS data

1. Select the Station which you want to output and click menu [Edit] ->[Export] %

<Export GLS Station Dialog> will appear.
2. Specify the folder of output destination by "Output path."
3. Register the type of data which is output to List of Output Items by "File format."
4. Click [Add...].

<Output Items Add Dialog> will appear.
Specify "Data type" and "File format" from the list.

Table 6: File Format

Data Type File Format

PCD file format (.pcd)

PTS file format (.pts)
PTX file format (.ptx)

CLa3 file format (.cl3)

E57 file format (.e57)
RCS file format (.rcs)

GLS Point Clouds

CLR file format (clr)

LAS file format (.las)
TXT file format (.txt)

CL3+IJ+ALG file format (.cl3)

GLS Panorama Jpeg file format (.jpg)

%

« The file extension of the import files must be lower case.

ICF When you export GLS data in text format, you can specify export items and the order.
Please refer to "Output to a file" in "2.6 Edit of Clouds".

[Add...] : Add to List of "Output Items."
[Edit...] : Edit the item which is registered in List of "Output Items."
[Delete] . Delete the item which is registered in List of "Output Items."
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5. Specify the coordinate system which is output by clicking "Transform Coordinate".

= Regarding "unregistered”, "registered" and "projected", please refer to "2.7 CAD Primitives"-
"Reading from a file and writing in a file".

Click [Select...], and <Coordinate System Selection Dialog> will appear.

Specify arbitrary coordinate system from the list. If the geoid height is corrected, specify "Geoid

Type" and "Geoid File Path."

The coordinate system list can be narrowed by specifying a search string in "Search String".
The following coordinate system codes are specified in the Japanese coordinate system.

Japan geodetic system: JAPAN-JAPAN_** (**: 01-19)
World geodetic system: JAPAN2000-JAPAN_** (**: 01-19)

The Geoid File which is selected for the first time conducts the transform to a unique file format
(**.gff), and stores dff file in the storage place of selected geoid file. From the 2nd time, the
converted dff file can be used.

6. Select Unit System from the radio button.
7. Click [OK] to execute the output of data.

Output of CAD primitive data

1. Select the Station which you want to output, and click menu [Fuse] -> [Export] .

< Export CAD Primitives Dialog> will appear.
2. Specify the Folder of output destination in "Locate file."
The same as the output of GLS Data.
3. Specify the coordinate system which is output in "Transform coordinates"
The same as the output of GLS data.
4. Select "Convert units" from the radio button.
The same as the output of GLS data.
5. Click [OK] to execute the output of data.
The same as the output of GLS data.
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3.7 Data Edit

m Slice and display of section

The point cloud can be sliced within the arbitrary range, and its section can be displayed.

+ Slice

Select GLS Scans / SCNxxxx below the target Station item on <Workspace Window>, click menu [Edit]
A3

-> [Slice]. Then, <Slice Window> will appear. Or select Polyline, and click menu [Edit] -[Slice] {#

Click [Section View], and <Section Display Window> will appear on the split 3D view.

+ Section
Click [Section View] of <Slice Window>, and the section of slice will be displayed on the split 3D
view.

m Edit of point clouds

Selection of point clouds

Selection mode

Replace '%ﬂg' : Return the existing selected area to unselected, and select new area.

Add C[]D : While maintaining the existing selected area, add new selection area.

Subtract &= . As for the existing selected area, change the specified area to
unselected.

Intersect ‘ . Select only the area which is included in both the existing selected

area and newly specified area.

Display mode
® 0
Normal .OO o : Display the point cloud in normal status.
® 0
Hidden .OOO% : Display the point cloud in hidden status.
® 0
Deleted .OOO% . Display the point cloud in deleted status.
Reset % : Change to the selection only in standard status.

Difference between hidden and deleted:

The "hidden" range is temporary hidden range, so once workspace is closed, hidden status is
cleared, and when opened next, it returns to standard status. However, the "deleted" range is
permanent deleted range, so even if workspace is closed, deleted status is maintained.
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3.8 Integrating Data from Other Projects

With using model projects, you can integrate data from multiple projects. In this case, the coordinate
system of the integrated data will be the coordinate system of the model project. When external data
in the other coordinate system are added, the coordinate system is converted properly.

The integration of data is done as described in the table "Coordinate System and Condition in Data
Copy between Different Projects".

m Add the point cloud to model project

Creation of model project
Click menu [File] -> [Data] -> [Create New Model Project] , or select Root item on <Workspace

Window> and click menu [Fuse] -> [Create Model Project] % .

%

» Though Folder Selection Screen will appear, the folder which you select must be empty.

Creation of model

Select Model Project on <Workspace Window>, and click menu [Fuse] -> [Create Model] @% .

Add the point cloud to model

There are some conditions to copy the data between the projects.

(1) Coordinate systems and conditions

Source Destination Result
Coordinate system Coordinate system

User-defined User-defined User-defined

User-defined Geodetic The dgta will be copleq without
coordinate transformations.

Geodetic User-defined The dgta will be copleq without
coordinate transformations.
The data will be copied after transforming
to the destination coordinate system
automatically. When copying a cloud

Geodetic Geodetic data, thg transformation will be applied to
each point on the cloud.
Source data must be performed geo-
referencing.
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(2) Drag and drop the CAD primitives
CAD primitives can be copied by drag and drop.

(3) Drag and drop the cloud

Clouds can be copied to a model by drag and drop.

(4) Create a cloud from selected regions on the viewer
Cloud can be copied to a model item by performing the create cloud command.

3.9 Menu Commands

m Fuse tab
Function Description
Scans and Images &@ ilf::ggte processing of Clouds and panoramic
Cl B Rel th istrati
ear 0(@ elease the registration.
Manual 00 Execute manual registration.
forere)
00
Occupation and Backsight Sf 5:§E;tgeh:e§0|isr::at|on by occupation point and
(o]
0
Resection ;2 Execute registration by resection
U i Y
o ™o
R R Display the data of each station at increased
Spread R*R | interval.
R R
Cloud-to-Cloud )). Execute Cloud-to-Cloud.
Y )
Targets and Georeferencing R\ ,(R 5:6;(;1:;? registration and geodetic reference by
X .
. . Project the data analyzed in the geodetic
Quick Georeferencing 58 coordinate system on the map roughly.
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Accuracy Report

Open Report of registration execution result.

Import Stations

Read the data of existing Station.

Create Station Set

Create new Station Set.

Rl B | ¥ By

Import Execute import of primitives.
Export Execute output of primitives.
m Edit tab
Function Description
Show All Display all hidden fields.
<+
Hide All Hide all displayed fields.
D
Jump To % Display the selected items on <Map View> and
ﬁ <3D View>.
Open Gallery E ﬁ Display <Gallery View>.
Click one of Split Views and select arbitrary run
Set Scope Dj data in <Work Space Window> and click "Set
Scope". Then, two views can be displayed
simultaneously.
Color Range i':='-=' Set the displayed color of the trajectory
Distance /) Create a distance item from two point primitives.
Lalalalel

Remove Item

Remove the GLS project registered in the
workspace. It does not mean deleting GLS
project data from PC.
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3.GLS DATA PROCESSING

Delete the GLS station registered in the

Delete BR workspace. Selected GLS project will be deleted
from PC.
Rename Change the name.

Reset Coordinate System Reset the coordinate system of the project.

Export Execute export of point clouds.

B | 0> (&

Output orthophotos using the color information

Export Orthophotos From ] .-h’ of the clouds
Cloud mim| ICF “Output of orthophotos from clouds”

Create Point Primitives Primitives of selected station or target will be

%o

created.
Show in Explorer D,[;:::_ Dlsplgy the items that have been selected on
the windows explorer.

Properties an Plsplay <Property Window> of the selected

== item.

— Display sub-class properties of the selected item
Table =] .

= in a table format.

—
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4. MMS DATA PROCESSING

This chapter describes the analysis of data which is obtained by Mobile Mapping System (MMS).

4 Data Import

= Import IP-S3 data

There are the following four ways to import IP-S3 data.
o
» Select a workspace on <Workspace Window> and click "Add IPS" . on the quick access.
+ Select a workspace on <Workspace Window> and select "[Add Existing IP-S Run...]" on the right-click.

» Select a workspace on <Workspace Window>, select "Fuse" tab on the ribbon menu and then

click "Add IP-S Run" % .

+ Select "File" tab on the ribbon menu and "Data", then click "Add Existing IP-S3 Run".

/B e IBENCEL

Workspace Window

1. Execute one of the above ways.
<File Dialog> is displayed.
2. Select "raw.ipsx" file of the data folder to import and click [Open].

If the import is terminated, IP-S3 run data will be added to the workspace.

Workspace &%
v (] Sample

Map

W o 2016-02-25_13-44-54

[m] 53 GLS2K OCC BS (GLS Project)

23 Semple (Model Project)

Workspace Window

« If the trajectory processing is not conducted when data is collected at Mobile Master Field, the
trajectory displayed during collection is imposed.

120



4.MMS DATA PROCESSING

= Import IP-S2 data
The system converts the exiting IP-S2 run data into an IP-S3 format to import IP-S2 data.

%

* You need to create an empty folder in advance to save the converted IP-S3 data.
[C7 "Compatibility between applicable device and data"

You can start with the following three ways to import the IP-S2 data.

» Select a workspace on <Workspace Window> and select "Import IP-S2 Run..." on the right-click.

+ Select a workspace on <Workspace Window>, select "Fuse" tab on the ribbon menu and then click

"Import IP-S2 Run" % .

+ Select "File" tab on the ribbon menu and "Data", then click "Import IP-S2 Run".

w0

E JEDNaEb

Impoet <83 Rup. .

Show in Explorer

Bl Froperties

Workspace Window

1. Execute one of the above ways.

The following <IP-S2 Run Data Import Dialog > is displayed.

B breon P52 Run

IP-51 Choose

5 nn ety Chasa.

IP-S2 Run Data Import Dialog
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4.MMS DATA PROCESSING

2. Assign the IP-S2 run data folder to import from "IP-S2 run path" and the created IP-S3
run data folder to "IP-S3 run path", and click [OK].

You can confirm the completion of the IP-S2 data import by following method.

« "Status" on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the IP-S2 data import has been through.

Once the import has been completed, the IP-S2 run data will be added to the workspace.

Workspace g x
v [H] Sample

Map

[m] g 2016-03-25_13-44-54

® & GLS2K_OCC_BS (GLS Project)

n Sample (Model Project)

Workspace Window

122



4.MMS DATA PROCESSING

4.2 Data Processing

This chapter describes processing of run data captured by the IP-S3 system.

m Processing flow

The following shows the data processing flow.

4 Y

Step 1: Vehicle trajectory estimation [ "Fuse vehicle trajectory”

Selecting processing method, setting and editing base station
information, setting process parameters, performing estimations,
and confirming results

N

Step Align multiple passes [C7 "Align multiple passes"

Pose scan, detect intersections and edit loops, performing
Align multiple passes, and confirming results, Reverting

Step 3: Align trajectory with GCPs
IC3 "Adjust the trajectory by the ground control point(s)"

Pose scan, import GCPs, edit GCPs, Align trajectory with GCPs, and
confirming results

Step 4 : Stitch Panoramic image
= "Stitching panoramic image and color mapping"

Stitch panoramic images, pose panoramic images, and color mapping

Step 5: Cloud generation
I3 "Cloud generation”

Create cloud from scan

Step 6 : Filter cloud
IC7 "Point cloud noise removal”

Filter cloud
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4.MMS DATA PROCESSING

» The guideline of processing time for 1-hour of run data (urban area run, JPEG quality 75%, shooting
distance interval 10m) is shown below.

Estimate trajectory 10
Stitch panoramic images . 80
Pose panorama T

Pose scan (N=1) : 35
Colorize scans (N=1) . 65
Pose scan colorize scans (N=1) : 60’
Create cloud (0.01, 0.01) : 60
Filter cloud 1 40
Detect intersections ;30
Align multiple passes ;50

Trajectory Adjustment Using Ground Control Point(s) : 10’

%

» The actual processing time varies depending on the data collection condition, etc.
» Please make sure your run data folder path doesn't include the dot character so that trajectory
estimation can be processed normally.
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4.MMS DATA PROCESSING

m Fuse vehicle trajectory

The system estimates the trajectory based on GNSS, IMU and wheel encoder data of the run.

Select a fuse method
There are the following two ways to fuse the vehicle trajectory.

+ Select a run data in which you want to fuse the vehicle trajectory on <Workspace Window> and
select "Estimate Trajectory” on the right-click.

ayback

I_El Egtimate Trajes tory I
%

Srocess Images

& Process Scans
o Eroces Cloud

& adjus Trajectony

] Table

Workspace Window

» Select a run data in which you want to fuse the vehicle trajectory on <Workspace Window>,

select "Fuse" tab on the ribbon menu and then click "Trajectory”
Z /4

1. Execute one of the above ways.
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4.MMS DATA PROCESSING

"Trajectory" tab of <ProcesslpsRun Dialog> will be displayed.

B Procesiabiun - 160315 545
Tjecsery | Woge  Son Cowd Aquswert [N
Estimiate Trajectary
Sow 1] Miming
Fravegisites Hone

Method R (GHSE

P

R Exportssume thes
Cormbira resthoct | Loculy coomd -

Carwert GHES source tles
A Statizm

THOZ_ T 3 A

5

DOCN_USER Desk 0160325, A0S FT, ThO_ 10 830500
TUIZI AL Hiop DGR DLTRAZ 1T
Foskion Moth T ILANIET Eb 13T WA0AT 1 THEN0 M WERD

Anrimn e TOSCAGE Radome=MONE AR &0 LIDC=0068m
Arenrs heights 00000 [1AF)

S post pmcsisng

= Lne GLONASS

W combing

ProcesslpsRun Dialog (Trajectory tab)

2. Select "IP-S3" on "Method".

* When you select "Raw GNSS" on "Method" and click [Start], the results of the GNSS single point
positioning is imported. You cannot move to the next step with the results.
* When you import the IP-S2 trajectory whose analysis has been completed by Geoclean, select

"IP-S2" and click [Start]. In this case, import the IP-S2 run data in advance.
IC3 "Import IP-S2 data"

3. Select a trajectory analysis method on "Combine method".

Loosely coupled
GNSS Only

Loosely coupled without base station
Loosely coupled

Tightly coupled

Selection of an Analytical Method
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There are the following four trajectory analysis methods.

+ "GNSS Only"
You can carry out the post-processing kinematic analysis together with the GNSS data of a base
station. The trajectory may be lost in some places where the GNSS data is not available because
this method uses the GNSS data only. You cannot move to the next step with the results.

+ "Loosely coupled without base station"
You can fuse the trajectory by combining vehicle single point positioning values and the IMU data,
and the wheel encoder data when the GNSS data of a base station is not available. The data is
not so accurate as the GNSS only as it uses the single point positioning, but the trajectory is not
lost even when the GNSS data is not available. This method is used to understand an approximate
trajectory using only the run data.

* "Loosely coupled"
You can carry out trajectory analysis with the result of the post-processing kinematic analysis
together with the GNSS data of a base station and a combination of the IMU data and the wheel
encoder data. Producing high accuracy result, this method is recommended for the final trajectory
analysis.

« "Tightly coupled"
You can fuse the trajectory by the simultaneous combination of the GNSS dada of the base station
and vehicle, the IMU data and the wheel encoder data. If the above "Loosely coupled" cannot be
used for analyzing the trajectory, this method may improve the analysis.
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4.MMS DATA PROCESSING

Set-up and edit the base station information

1. Click [Add...] of "Base Stations" on <ProcesslpsRun Dialog>.

<Add or Edit Base Station Dialog> is displayed.

& Add or Edit Base Station i
Base Station
MName:
File: Choos=..
Diste:
Base Profile
Ease profile I0: | THEZ Addi
Edit..
Remove

Coordinates: WESE4
Latitude: Morth 3596 2285138
Longitude: East 13092 1434046
Ellipsidal beight: T5.6650 m

Antenna
Antenna profile: TPSCRG3
Antanns height: 0.0000 m (ARF]

ox Cancel

Add or Edit Base Station Dialog

2. Click [Choose...] of "Base Station" on <Add or Edit Base Station Dialog>.
<File Dialog> is displayed.

* You can select a GNSS data format on the list in the right bottom of <File Dialog>. Select "Base
station (*.tps)" for the TPS file and "RINEX (*.*0)" for the RINEX file.

%

* The file title or file path of the base station cannot contain the character dot" . " in order to
process estimate trajectory.

3. Select a base station GNSS data and click [Open].

The assigned file name and "Date" are displayed.
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4.MMS DATA PROCESSING

4. Click [Add...] on <Add or Edit Base Station Dialog>.
<Base Profile Setting Dialog> is displayed.

R Bos Profiie Settings *
Base Profile
Basa profile ID: ||
Positicn
Coordinates: WG5S - | | From file.,
Latitude: | Narth 100000
00000
Ellipsaidal height: | 0.0000m
fAntenna
Antenna name: | Generic
Measurement to: | LT Phase Center
O Cancel

Base Profile Setting Dialog

Enter a base station name and a point name in "Base profile ID" of "Base Profile".

6. Select coordinates of the base station to enter on the "Coordinates" list and enter the
coordinates.

« If you select "Custom" on the coordinates list, <Import Custom Coordinate Dialog> is displayed.
Select "Distance Units", "Angle Units" and "Coordinate system" and enter coordinates. When
you click [OK], they are converted to the latitude, the longitude and the ellipsoidal height of
WGS84 and reflected to the coordinates on <Base Profile Setting Dialog>.

B mport Custom Coordinass

Distznce Units Angle Units

Maters LS Fest Fest # Degrees ddd mmss
Input Coordinatz

Coordinate systerm | WiE524 815 WG Thoose.

lat: | 0.0000d=g = | lon: | 0.00000deg = | el | 0000m
Output WG584 Coordinate
Lafitude: North 0 [0 oo

Longitude: |Enst o

Hlipzoidal height: - 0.0000m

oK Cancel

Import Custom Coordinate Dialog
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10.

1.

Select an antenna name used in the base station on "Antenna name" list of "Antenna".

%

» Make sure of entering the antenna name except the antenna name is unknown.
Enter "Measurement height".

Select "ARP" or "L1 Phase Center" on "Measurement to" list.

L1 Phase Center (L1PC) ber

Antenna Reference Point

(ARP)

Types of Measurement Height (Example of TOPCON HiperV)

* When you click [From file...] and assign the base station GNSS data file, the recorded
approximate coordinates (single point positioning values) and antenna name are read out and
reflected to <Add or Edit Base Station Dialog>.

Click [OK] to return to <Add or Edit Base Station Dialog>. The base profile entered
here is added to the "Base profile ID" list on <Add or Edit Base Station Dialog>.

Select "Base profile ID" to use and click [OK] to return to <ProcesslpsRun Dialog>.

* You can assign multiple GNSS data divided by time to the same "Base profile ID".
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4.MMS DATA PROCESSING

12. Repeat 1 to 12 when you register multiple base stations for the multi-base analysis.

» Generally, the accuracy of the GNSS kinematic analysis tends to decrease as the mobile station
becomes far from the base station. The multi base analysis is used to perform the GNSS
kinematic analysis by installing multiple base stations along the route of the mobile station to
prevent such accuracy deterioration.

« If you change "Base profile" of the run data which shares "Base profile ID" in the analysis, <Base
Profile Mismatch Dialog> is displayed when you open <ProcesslpsRun Dialog>.

R base station 10 0088 nat I with comimen base station 10,

Base station name: legl105(_AKOL

Comman settings

Base profile [0 AKOT 20141105
Coordnates: WESad
Latitude: MNorth 35° 50° 26.41649°
Longitude: East139* 36° 10.17238°
Ellipsaldal helght: £3.6520 m
Antenng rame:
Mezsurement height: 1,2030 m
MERSUIEMENT to; ARP

Base profile [D: AKDL 20148105
Coordnates: WESS4
Latimude: Morth 357 50° 26.41649°
Longinude! East 139° 35° 10.17286"
Ellp=aidal height: 41,6520 m
Antenna name:
Mezsurement height; 1,3830 m
Mezsuremant to; ARF

Anply COMMOn L run

Agply 1N 10 LM

Save run as new [0

Cancel

Base Profile Mismatch Dialog (Example of a Different Antenna Height)

You can select the following processing for the mismatched profile.

* [Apply common to run]

Replace the run data settings with the shared settings on the same workspace and use them.
* [Apply run to common]

Replace the shared settings on the same workspace with the run data settings and use them.
* [Save run as new ID]

Register the run data settings as a new "[Base profile ID]" on the displayed <Base Profile Setting
Dialog> and use them.

» [Cancel]
Use the current run data settings.
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4.MMS DATA PROCESSING

Set-up the trajectory analysis parameter

These parameters are used for "GNSS only", "Loosely coupled" and "Tightly coupled" of "Method".
I3 "Fuse vehicle trajectory”

+ Elevation mask
You can assign the elevation mask of the GNSS satellite data between 0.1 and 90.0 degrees.
Generally, the number of GNSS observation data is increased as the elevation mask is lowered
(decreased), but it becomes susceptible to the influence of the multipath. When you heighten
(increase) the elevation mask, it is less likely to be susceptible to the influence of the multipath,
but the number of the available GNSS observation is decreased. The default value is 10.00
degrees.

» Code standard deviation
You can assign the standard deviation of the assumed GNSS code observation value between 0.1
[m] and 99.9 [m]. Usually, 10.0 [m] for urban areas, 7.0 [m] for suburbs and 3.0 [m] for open spaces
where almost no barriers are found (open sky) are adequate. The default value is 7.0 [m].

» lonospheric correction
You can assign the ionospheric correction from "Off", "On" and "Auto". The default is "Auto".

* When you specify "On" for the multi base analysis where multiple base stations are used, the
accuracy of the analytical results may improve.

+ Use GLONASS
Check when you use the observation data of the GLONASS satellite. If you uncheck it, the
accuracy of the analytical results improves in rare cases. The default is checked.
» Use Wheel encoder
Check when you use the wheel encoder data. The default is checked.
* Quality factor
You can assign the quality factor of the post-processing kinematic solution used for updating the

analytical results by the IMU and the encoder data when you have selected "Loosely coupled” on
"Method". The default value is 3.

The following shows standard accuracy of the quality factor and the post-processing kinematic
solution.

Table 7: Number of quality factor and Guidance of 3D precision

Number Guidance of 3D precision

1 <0.15[m]
<0.40[m]
<1.00[m]
<2.00[m]
<5.00[m]
<10.00[m]

olo|lbh|jlw(N

When you assign 3 to "Quality factor", the analytical results by the IMU and the encoder data are
to be updated by a post-processing kinematic solution with the 3D accuracy less than 1.00 [m].
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The following shows a standard of the parameter adjustment at the observation environment of
the run data.

Table 8: Guidance on parameter adjustment by observation environment

Observation Urban
Suburb Open sk
Parameter area P y
Elevation mask* 10° 10° 5° or greater
Code standard deviation* 10.0 m 7.0m 3.0m
lonospheric correction AUTO AUTO AUTO
GLONASS Select Select Select
Quality factor * 3,4 3 2,3

* It is recommended that you use the default parameter for the first analysis.

* It is recommended that you use the default parameters for items without * in the above table
when you adjust parameters.
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Execute the calculation

This section explains an example case of using "Loosely coupled" as "Combine method".

1. Set the base station information setting and editing and the trajectory analysis
parameters, and click [Start] on <ProcesslpsRun Dialog>.

"Status" changes from "Missing" to "Pending".

dreve: | TFAALI i
THazm I

ProcesslpsRun Dialog (Trajectory tab)

« Even if you click [Close] on <ProcesslpsRun Dialog> and close the dialog, the processing
continues.

<Task Window> displays the progress of the trajectory analysis.

You can confirm the completion of the trajectory analysis when;

« "Status" on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the trajectory analysis has been through.

« "Status” of "Estimate Trajectory" of "Trajectory" tab on <ProcesslpsRun Dialog> becomes
"Current" and the box is checked.

* If you uncheck boxes of "Export source files" and "Convert GNSS source files" on the right side
of "Method" list, the time spent for the trajectory analysis can be shortened from the second
trajectory analysis.
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Click [Close] on <ProcesslpsRun Dialog> to close the dialog.
There are the following two methods to display the analytical results.

+ Select a run data that you want to display the trajectory on <Workspace Window> and select
"Jump To" on the right click.

« Select a run data that you want to display the trajectory on <Workspace Window>, select "Edit"

tab on the ribbon menu and then click "Jump To" j% .

Processing Results

IC3 Refer to "2. BASIC OPERATION" for the operation of <Map View> and <3D View>.
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Confirm results

This section explains how to confirm the accuracy of the trajectory.

—
1. Select "View" tab on the ribbon menu, click "Trajectory" and "Position Sigma" C'E .

2. Move the mouse pointer on the trajectory on <Map View> or <3D View>.

The standard deviation (unit [m]) of the point as well as the color bar on the right side of <View>
are displayed. The trajectory is colored by the standard deviation.

3D View (Trajectory from processing results)

3. Confirm that the maximum value of the standard deviation is around 1.0 [m]. Also
confirm that there are no separation of the height between the intersection runs of
multiple times or trajectories of both ways, or no intermittent areas.

* You can adjust the color of the color bar by designating the color and the range of the standard
deviation. IC7 "4.5 Menu Commands"-"Edit tab"-"Set a range of trajectory color"

(e.g.) This shows a trajectory display in <3D View> when the maximum value of the position sigma
is 0.05m.

3D View (Trajectory from Processing Results)
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m Align multiple passes

This section describes pose scans based on the vehicle trajectory, and describes how to align multiple
passes based on intersection detection.

Pose scan

You can start with the following two ways to create scans.

» Select a run data in which the trajectory analysis has been completed on <Workspace Window>
and select "Process Scans" on the right click.
+ Select a run data in which the trajectory analysis has been completed on <Workspace Window>,

XY.Z

select "Fuse" tab on the ribbon menu and then click "Scans" .:.:.'.
(1)

1. Execute one of the above ways.

"Scan" tab on <ProcesslpsRun Dialog> is displayed. Confirm that "Estimate Trajectory - Current"
is displayed on "Prerequisites" of "Pose scans" and the box is checked.

ProcesslpsRun Dialog (Scan tab)
The processing time can be reduced by setting a value that thins out data in "Density (1/N)". Align
multiple passes can be performed even when N is not 1. The following uses N = 10.
If you also want to perform the processing on scan data from a stopped vehicle, select the
"Process while stationary" check box.

Specify the maximum distance of the scan data to be used in performing a pose scan in the "Max.
matching distance". The default value is 0.0 [m].

If you want to perform dynamic scan calibration, select the "Dynamic scan calibration" check box.
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* In the "Pose scan" process, if the road surface determined to be flat among the run data, and if
it has appropriate conditions to calculate the correction value of the scanner distance, the
scanner distance correction value will be calculated.

If the correction value is calculated even once, correction is made to the scanner distance value
of the entire run data, and if it is calculated in multiple places, correction is made with a properly
interpolated value.

If the correction value is not calculated in the run data, no correction will be made.

Click [Start] of "Pose Scans".

"Status" changes from "Missing" to "Pending".

« If the creation and allocation of the panoramas have been completed in advance, the following
confirmation dialog is displayed. When you click "[Yes to All]", the scan data with color mapping
is created.

ﬁ Colorize scan(z) x
'Ie' Also colorize scan(s)?
Yes to All No to All

Color Mapping Dialog

You can confirm the completion of the creation of scans by one of the following methods.

+ "Status" on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the creation of scans has been through.

« "Status" of "Pose Scans" of "Scan" tab on <ProcesslpsRun Dialog> becomes "Current" and the
box is checked.

Once the creation of scans is completed, the scans are displayed on both <Map View> and <3D

View>.

f £ F] :
Example of Pose Scans
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Detect intersections of the trajectory and edit loops

1.

Click "Adjustment" tab on <ProcesslpsRun Dialog>.

Confirm that "Pose Scans - Current” will be displayed on "Prerequisites" of "Detect Intersections"
and the box is checked.

Click [Start] of "Detect Intersections".

You can confirm the completion of the intersection detection by one of the following methods.

+ "Status" on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the intersection detection has been through.

« "Status" of "Detect Intersections" of "Adjustment” tab on <ProcesslpsRun Dialog> becomes
"Current" and the box is checked.

You can start with the following two ways to edit loops.

« Select a run data in which the intersection detection has been completed on <Workspace
Window> and select "Edit Loops" on the right click.

« Select a run data in which the intersection detection has been completed on <Workspace

Window>, select "Fuse" tab on the ribbon menu and then click "Edit Loops" )};}lf .

<Loop Edit Window> is displayed and red balls and gray pipes (hereinafter, pipes) are displayed
on <Map View> and <3D View>.

5

3D View and Loop Edit Window

Each red ball has its own number, and the number corresponds to the number of "Start" or "Stop"
on <Loop Edit Window>. A combination of one "Start" and one "Stop" is displayed as one pipe and
indicates that scans obtained from the same intersection or both ways can be shared each other.
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Confirm that pipes are not mis-connected between the upper road and the lower road
at a grade separated intersection by referring to <Map View> or <3D View> and <Loop
Edit Window>.

If you find a wrong pipe connection, select the pipe.

» There are two ways to select a pipe, which are to click a corresponding pipe on <Map View> or
<3D View> and to click a corresponding line of "Start" and "stop" on <Loop Edit Window>. The
selected pipe is highlighted with red.

The corresponding line of "Start" and "Stop" in <Loop Edit Window> of the selected pipe is
selected.

Uncheck the box "On".

* You can uncheck the box "On" by clicking [Turn Off] on <Loop Edit Window>. When you click
[Turn On], the box is checked.

Click [Save] on <Loop Edit Window> when you complete the loop editing.

Only a check-marked pipe on <Loop Edit Window> is the target of alignment of multiple passes.

140



4.MMS DATA PROCESSING

Performing align multiple passes

1.

Click "Adjustment" tab on <ProcesslpsRun Dialog>.

Confirm that "Detect Intersections - Current" is displayed on "Prerequisites" of "Close Loops" and
the box is checked.

You can adjust the maximum gap between two scans by "Max. matching distance". The default
value is 10 [m].

* This setting is useful to avoid mismatching between two scans when there are two scans of the
upper road and the tunnel that is under the road.

When the "Enable error propagation" check box is selected, a correction amount for align multiple
passes for a nonoverlapping part is evenly allocated from the overlapping parts before and after
the nonoverlapping part. A trajectory that is smooth as a whole is obtained.

When the check box is cleared, a correction amount for align multiple passes for a nonoverlapping
part is decremented depending on the distance from an overlapping part.

This check box is selected by default.

Click [Start] of "Close Loops".

You can confirm the completion of the gap adjustment by one of the following methods.

« "Status" on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to Close Loops has been through.

« "Status" of "Close Loops" of "Adjustment” tab on <ProcesslpsRun Dialog> becomes "Current"
and the box is checked.

Confirm results

1.

Perform a pose scan again.
[ "4.2 Data Processing"-"Pose scan"
Both the <Map View> and the <3D View> display the result of the align multiple passes

processing. Zoom in the display to confirm that features (such as utility pole and sign) have no
gaps in any part.
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m Reverting

If the results of the gap adjustment are unsatisfactory, you can recover the trajectory before Close
Loops.

You can start with the following two ways to recover the original trajectory.

» Select a run data in which the gap adjustment has been completed on <Workspace Window> and
select "Revert Trajectory" on the right-click.

» Select a run data in which the gap adjustment has been completed on <Workspace Window> and

"Fuse" tab on the ribbon menu, and then click "Revert Trajectory” % .

1. Execute one of the above ways.
The confirmation dialog is displayed.
2. Click [OK].

%

* When you recover the original trajectory, you need to re-create scans and re-allocate panoramas
to match the trajectory with the existing scan data and panoramas.

m Adjust the trajectory by the ground control point(s)

You can adjust the trajectory by observing the GCP (GCP: Ground Control Point) whose correct
coordinates are known on the scan and associating the trajectory to the known coordinate values.

1. Execute "Process Scans" based on the adjusted trajectory by Close Loops.

[C3 "4.2 Data Processing"-"Pose scan"

%

+ Assign the N value of "Density (1/N)" without thinning down scans because the GCP needs to
be observed correctly on the scan.

2. Import the coordinates of the GCP.
[C7 "4.5 Menu Commands" - "Fuse" tab - Import the CAD primitives

The point name of the imported GCP on "Primitives" - "Points" under the run data on <Workspace
Window>. The GCP location and the name are also displayed on <Map View> and <3D View>.

Workspace J X
v [m] Sample
Map
~ [m] o 2016-02-25 12-44-54
v ] Primitives
Points |
o101
0201
020
0401
0601
0701
0801
0901 -

Workspace Window
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Display of Point Names of Ground Control Points

Enable "Interpolate” of "Tools" tab on the ribbon menu to interpolate the coordinates in
the space between scans.

You can Jump To the GCP by one of the following two methods.

+ Select a GCP to measure on "Primitives" - "Points" under the run data on <Workspace Window>
and select "Jump To" on the right click.
» Select a GCP to measure on "Primitives" - "Points" under the run data on <Workspace Window>

and "Edit" tab on the ribbon menu, and then click "Jump To" i% .

Observe the original characteristic point of the GCP on the scan by the pointer device.
[C3 "2.7 CAD Primitives"-"Drawing of CAD primitives"

Example of measurement of GCP (measurement of apex of rhombus mark)

* It is recommended to give a name identifiable as the GCP to the measured point.

143



4.MMS DATA PROCESSING

6. Perform the above 4 and 5 for each GCP.

Example with a Measurement Point Name

7. You can start with the following two ways to edit the GCP.

« Select a run data in which the GCPs have been measured on <Workspace Window> and select
"Edit GCPs..." on the right click.
» Select a run data in which the GCPs have been measured on <Workspace Window>, select

"Fuse" tab on the ribbon menu and then click "Edit GCPs" /‘){‘ok .

<Edit GCPs Window> is displayed.

Eciit GCPs-2016-03-25_13-44-54

Observed points:

Observed Point Check Point |+
0101 0.0101 [}
o0 0.0 [}
0301 0.0301 [}
001 00401 [}
0501 00601 [} |
Add Remove

Edit GCPs Window (GCP Correspondence Table)

8. Click a point name of a ground control point in the "Control points" list.
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10.

1"
12

13.

14

Click the observed point name corresponding to the point name of the above 8 from
the "Observed points" list, and click [Add].

The pair of the GCP and the observed point will be added to the registration in the "Control +
observed pairs" list.

* When you delete the registered pair of the GCP and the observed point, Click the pair on
"Control + observed pairs" and then [Remove].

If you check "check point" of the registered pair, the pair is not used for the adjustment
calculation, but is applicable to the comparison of errors in report display.

. Perform the above 8 to 9 for each GCP and click [Save].
. Click [Report] on <Edit GCPs Window>.

<GCP Measurements Report Dialog> is displayed. You can check differences (coordinate,
horizontal and vertical differences) between the current GCP and the observed point.

& GCP Measurernents Report 0

Control Messured Poirt Mams Detta X [m] Detta ¥ [m] Delta Z [m] Honzontal Detts [m] Wertical Delte [m] Status
1 i O.00 omne -onr n.ea? g™ -0120 cantrol
2 o 0?:“ S 00201 -0024 0341 0186 o2es aoas control
3 03 003 amo Q029 0t 0030 a0 corntrod
4 o4t 001 0588 -0ETE 172 107 oM control
i 6 D06 -0o0e 0025 45 008 contiol
] o7 0.0 000 0008 043z 0009 contict
08 alit] 035 0022 0,250 03 ain cortrod
) e 00501 o412 00 0423 o5ee ooz cortral

i b

Lipdate Esport Cheg

GCP Measurements Report Dialog

%

» The "Horizontal Delta" and "Vertical Delta" are not exact but approximate.

* When you click [Export] on <GCP Measurements Report Dialog>, the contents of the displayed
table are saved in the text file.

Click [Close] to close the dialog after you have confirmed the contents.

. You can start with the following two ways to adjust the trajectory with the GCP.

+ Select a run data in which the GCP and the observed point have been associated on
<Workspace Window> and select "Adjust Trajectory" on the right click.

« Select a run data in which the GCP and the observed point have been associated on
<Workspace Window>, select "Fuse" tab on the ribbon menu and then click "Adjustment"
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15.

"Adjustment" tab of <ProcesslpsRun Dialog> is displayed.

Trajectory Image Scan Clood | Adjstmert | Memo

Detect Intersections

Status: @ Outdated
Pravequisites: =] Estimate Trajectory - Curvant

| Page Soans - Current

Close Loops
Status: 9 Oubdated

| Prerequisites: @ Detect Interaections - Durdated

Adjust GCPs
Stotus: @Y Outdated
Prorequisites: | Esgmate Trajectony - Clrrant

Pose Scans - Current

Influence radius: | 15.00m

Sigle Pass + Multiple Passes Assacation

Start

Close

ProcesslpsRun Dialog (Adjustment Tab)

* Single Pass

Each GCP correction can be used to correct each path. The GCP measurement must come
from the scan associated to the pass, it is necessary to select and clip a segment on a
trajectory pass to guarantee the association. Influence radius will apply to each GCP

correction.

* Multiple Passes Association

The same GCP correction can be used to correct multiple passes if these multiple passes are
close enough to each other. The GCP correction will be applied to the passes within the
influence radius from a GCP measurement point. The default radius length is 15m.

Click [Start] of "Adjust GCPs".

You can confirm the completion of the trajectory adjustment with the GCP by one of the following

methods.

« "Status" on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the trajectory adjustment with the GCP has been through.

« "Status” of "Adjust GCPs" of "Adjustment" tab on <ProcesslpsRun Dialog> becomes "Current"

and the box is checked.
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Confirming results

1. Execute "Process Scans" based on the adjusted trajectory with the GCP.

[ "4.2 Data Processing"-"Pose scan"

%

« Assign the same value as that of the created scan (after the adjustment) when the GCP is
observed to N value of "Density (1/N)".

2. You can confirm the completion of the creation of scans by one of the following
methods.

* "Status" on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the creation of scans has been through.

« "Status" of "Pose Scans" of "Scan" tab on <ProcesslpsRun Dialog> becomes "Current" and the
box is checked.

3. Open <Edit GCPs Window> by one of the following methods.

« Select a run data in which the above scan has been completed on <Workspace Window> and
select "Edit Loops..." on the right click.
« Select a run data in which the above scan has been completed on <Workspace Window>, select

"Fuse" tab on the ribbon menu and then click "Edit GCPs" f/"‘ok .

4. When <Edit GCPs Window> is displayed, click [Report] to display <GCP
Measurements Report Dialog>.

GCP Measurements Report Dialog

5. Click [Update] on <GCP Measurements Report Dialog>.

<Update Confirmation Dialog> is displayed.

@ MAGNETCcllage 3
GCPs update is to start.

You choose "YESto update GCPs measurements in
both table and viewer¥ou chooss ‘No' to only updats
in the table.You choose 'Cancel to quit.

¥eg No Show Details... LCancel

Update Confirmation Dialog
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[Yes] . It reflects the results of trajectory adjustment with the GCP to
<GCP Measurements Report Dialog>, <Map View> and <3D
View>. " _old" is added to the end of the name of the observed
point before the adjustment, and that of after the adjustment is
displayed with its original name.

[No] . It reflects the results of trajectory adjustment with the GCP to
<GCP Measurements Report Dialog>. You can check the gap
between the GCP and the observed point after the adjustment.

[Show Details...] : For the processing when [Yes] is clicked, the description is
displayed.
[Cancel] : Cancels update

6. Click [Yes] or [No].

The gap between the observed point and the GCP before the adjustment is displayed on the left
side and after the adjustment is displayed on the right side of <GCP Measurements Report
Dialog>.

GCP Measurements Report Dialog (Adjusted)

Reverting

If the results of the trajectory adjustment with the GCP are unsatisfactory, you can recover the
trajectory before the trajectory adjustment with the GCP.
[C3 "4.2 Data Processing"-"Reverting"

m Stitching panoramic image and color mapping

You can create panoramas from images of all-around camera and color scans using the color
information of the panoramas (color mapping).

Stitching and pose estimation of panoramic image
There are the following two ways to create panoramas.

« Select a run data in which the trajectory analysis or adjustment has been completed on
<Workspace Window> and select "Process Images..." on the right click.
« Select a run data in which trajectory analysis or adjustment has been completed on <Workspace

C=—

Window>, select "Fuse" tab on the ribbon menu, and then click "Images" ‘—i .

1. Execute one of the above ways.

"Image" tab on <ProcesslpsRun Dialog> is displayed.
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2. Select processing conditions in "Stitch Panoramas".

Method

Quality

Algorithm
Resolution

Radius

Trajectory | Image | Scan Cloud  Adjustment  Memo

Stitch Panoramas

Status:

Prerequisites: Nore

Mathod:

Quality:
Blgorithm:
Resalution:

Radius:

Poss Panoramas

Status:

Erarequisites:

~| Current

P53
External
Start
High
H‘II_'JE: GQuality Linear
8000 x 4000

20.00m

Adjust Panorama Color

7 Current
~| Estimate Trajechoiy - Current SEart

<] Stitch Panoramas - Current

Cloge

ProcesslpsRun Dialog (Image Tab)

: IP-S2 /IP-S3 / External

%

« When you have imported external panoramas, select "External".
: High / Low

%

» When you select "High", you can acquire high quality
panoramas, but the processing time tends to be long.

: High Quality Linear / Bilinear / Downsampling
: 8000x4000 / 5400x2700 / 2048x1024

%

« When you select higher precision, the processing time tends to
be longer.
: Please properly enter the distance to the measured target to the
"Radius" of "Stitch Panoramas". The gap between the image and
the point cloud by parallax can be corrected.

149



4.MMS DATA PROCESSING

3. Click [Adjust Panorama Color].

<Color Balance Adjustment Dialog> is displayed.
You can check panoramas taken during the run using the slider on the bottom of the dialog or

8 =un Coler Bsdmen 3
= e
Pt [ | a. Seturstion ] 1+
Ela ] I8 | Bighrees ] 14z
Contemsd [
Lom ) Wadum  Heh o Defmb [ ] W

COL) R

Pestare: Defilts oF, Cwosl

Color Balance Adjustment Dialog (Panorama Tab)

4. Select "Panorama" tab.

You can adjust the following items to the whole panorama.

Item Adjustment Range
Red -12.0to 16.0
Blue -12.0 to 16.0
Saturation 0.0to0 2.0
Brightness 0.0to 2.0
Contrast Low/Medium/High/Default
Gamma 0.5t04.0

Values displayed first on <Color Balance Adjustment Dialog> in each run data are
recommendation and defaults. Click [Restore Defaults] to initialize all the items.
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5. Select "Per Camera" tab.

I aciust Color Baarce =
Parcrea | Per Conews

Dasenn

[

W
Cavern | 2 100 = Coners 4 ] im
Canens 2 [ 100 7| Cormna ¥ ] ™

Peskes Detiie Carcel

Color Balance Adjustment Dialog (Per Camera Tab)

You can adjust the following items to each all-around camera.

Item Adjustment Range Initial Value
Exposure 0.80to 1.20 1.0

When you check the box of "ldentify Cameras", the camera numbers 0-5 are displayed on the
image.

6. Click [OK] to close the dialog when you complete the image adjustment.
7. Click [Start] of "Stitch Panoramas" in the <ProcesslpsRun Dialog>.

You can confirm the completion of the creation of panoramas by one of the following methods.

+ "Status” on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the creation of panoramas has been through.

« "Status" of "Stitch Panoramas" of "Image" tab on <ProcesslpsRun Dialog> becomes "Current"
and the box is checked.

Confirm that boxes of "Estimate Trajectory" and "Stitch Panoramas" of "Prerequisites” are
checked in "Pose Panoramas".

8. Click [Start] of "Pose Panoramas" in the <ProcesslpsRun Dialog>.

You can confirm the completion of "Pose panoramas" by one of the following methods.

« "Status" on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the allocation of panoramas has been through.

« "Status" of "Pose Panoramas" of "Image" tab on <ProcesslpsRun Dialog> becomes "Current"
and the box is checked.
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Color mapping

You can start with the following two ways for color mapping of the scan data.

+ Select a run data in which the allocation of panoramas has been completed on <Workspace
Window> and select "Pose Scans" on the right click.
+ Select a run data in which the allocation of panoramas has been completed on <Workspace

XY.Z
Window>, select "Fuse" tab on the ribbon menu, and then click "Scans" .

1. Execute one of the above ways.

"Scan" tab of <ProcesslpsRun Dialog> is displayed.

Confirm that boxes of "Stitch Panoramas" and "Pose panoramas" of "Prerequisites" are checked
in "Colorize Scans".

2. Click [Start] of "Colorize Scans".

You can confirm the completion of "Colorize Scans" by one of the following methods.

+ "Status” on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the color mapping of scans has been through.

« "Status" of "Colorize Scans" of "Scan" tab on <ProcesslpsRun Dialog> becomes "Current" and
the box is checked.

Before Color Mapping
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After Color apping
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m Cloud generation

When you create point cloud data from the scan data, you can display large capacity data efficiently.

« lttakes a lot of time to create the point cloud data. It is recommended to create the point cloud data

after analyzing the vehicle trajectory and fixing the adjustment.

You can start with the following two ways to create the point clouds.

+ Select a run data in which the allocation of scans has been completed on <Workspace Window>
and select "Process Cloud..." on the right click.

+ Select a run data where the allocation of scans has been completed on <Workspace Window>,

select "Fuse" tab on the ribbon menu, and then click "Cloud" .‘.‘.‘% .
LX
(1]

1. Execute one of the above ways.

"Cloud" tab of <ProcesslpsRun Dialog> is displayed.

FroceasipaRun -

Trajectory  Image  Scan cloud |

Adjustment  Memo

Create Cloud

Status: .« Current

Precision: |0.001m

Density: | 0.001m

Filter cloud

Smms: [« Curment

Level: [High

Smoath Cloud

Status: @ Current

Sigma: | ;ozm

Feature preservation:  High

Precise & Fast

Prerequisites: v Pose Scans - Current

Prerequisites: . Creats Clood - Currsnt

Prerequisites: v Create Cloud - Current

Start

Close

ProcesslpsRun Dialog

154



4.MMS DATA PROCESSING

2. Select the processing conditions in "Create Cloud".

Precision : Precision can be specified.
Density : Density can be specified.

Confirm that the box of "Pose Scans" of "Prerequisites" is checked in "Create Cloud".
4. Click [Start] of "Create Cloud"

You can confirm the completion of "Create Cloud" by one of the following methods.

* "Status" on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the creation of the point clouds has been through.

« "Status" of "Create Cloud" of "Cloud" tab on <ProcesslpsRun Dialog> becomes "Current" and
the box is checked.

+ After performing "Create Cloud", the "Status" of "Filter Cloud" and "Smooth Cloud" become
"Current".

= Point cloud noise removal

Noise may appear on the scan data due to the influence of the sunlight when the sunlight is strong
during observing the run data. You can remove the noise from the run data in which the creation of the
point clouds has been completed.

You can start with the following two ways to create the point clouds.

« Select a run data in which the creation of point clouds has been completed on <Workspace
Window> and select "Process Cloud..." on the right click.
» Select a run data in which the allocation of scans has been completed on <Workspace Window>,

select "Fuse" tab on the ribbon menu, and then click "Cloud" .‘.‘.‘gl}%' .

O..
1. Execute one of the above ways.
"Cloud" tab of <ProcesslpsRun Dialog> is displayed.
2. Confirm that the box of "Create Cloud" of "Prerequisites” is checked in "Filter cloud".
3. Assign the removal level of noise (Low / Medium / High) at "Level".
4. Click [Start] of "Filter Cloud".
5. You can confirm the completion of "Filter Cloud" by one of the following methods.

« "Status” on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the noise removal of the point clouds has been through.

« "Status" of "Filter Cloud" of "Cloud" tab on <ProcesslpsRun Dialog> becomes "Current" and the
box is checked.
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6. Display the point clouds on <Map View> or <3D View> and confirm that the noise
removal of the point clouds is sufficient.

Example of Point Cloud (Before Noise Removal)

Example of Point Cloud (Noise Removal Level: Low)
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et

Example of Point Cloud (Noise Removal Level: Medium)

Example of Point Cloud (Noise Removal Level: High)
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= Smooth Cloud

Smooth cloud filter detects flat surfaces and brings noise points near to each flat surface.

%

+ "Smooth Cloud" will modify current cloud data. You have to perform "Create Cloud" again for restore

the last state.

Set "Sigma" value.

Sigma is the size of features we want to preserve. All details smaller than sigma will be considered
noise and adjusted. Bigger sigma means big smoothing, zero sigma means no smoothing.

Set "Feature preservation" level.

Feature preservation controls the extent of edge detection. The edge sharpness will be increased
from Low/Medium/High in order.

Choose "Precise" or "Fast".

Precise option is a little better for feature detection, Fast option is a few times faster especially for
dense datasets and big Sigma.

Click the "Start" of "Smooth Cloud".

You can confirm the completion of "Smooth Cloud" by one of the following methods.
+ "Status" on <Task Window> becomes "Completed" and "Progress" becomes "100%" after all the
processing related to the smooth cloud has been through.

« "Status" of Smooth Cloud of "Cloud" tab on <ProcesslpsRun Dialog> becomes "Current" and the
box is checked.

Display the point clouds on <Map View> or <3D View> and confirm that the smooth
cloud is sufficient.

Example of point cloud (Before Smooth Cloud) - 1
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Example of point cloud (After Smooth Cloud) - 1

Example of point cloud (Before Smooth Cloud) - 2

Example of point cloud (After Smooth Cloud) - 2
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m Trajectory jump correction

Correct the step (trajectory jump) of the trajectory caused by the error of the GNSS reception data
while vehicle is stationary. With this function you can select the following two processes.

1. Process of simply smoothing trajectory jump

2. Combined process of smoothing trajectory jump and close loops (Auto Jump Correction)

If the trajectory jump is too high, smoothing the trajectory jump will cause the smoothed trajectory to
tilt due to the step difference. By process 2., you can expect to correct the trajectory slope caused by
smoothing the trajectory jump.

Before Correction

Cross section

After Correction

Cross section

Comparison of Trajectory and Scan Before and After Trajectory Jump Correction

Y

» Inthe case of process 2, it is necessary that the trajectory has both of an outward and a return route.
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Work procedures

1. Select a run data in <Workspace Window>, right click on the run data and select
"Correct trajectory jump", or select the ribbon menu "Analysis" tab and click

"Trajectory jump correction" f .

<Truck Jump Correction Window> is displayed on the right side of the screen.
IC3 "Trajectory jump correction"-"Explanation of trajectory jump correction window"

2. Set the "Minimum jump" and click [Detect].
The detection result is displayed in the trajectory jump list.

3. Check the detected segment and select, modify or add a segment to execute
trajectory jump correction.

[C3 For the method of selecting, modifying and adding a segment, please refer to "Trajectory
jump correction"-"Explanation of trajectory jump correction window".

%

* In the case of <<Combined process of smoothing trajectory jump and close loops>>, there are
some restrictions on selection and editing of trajectory. [C3 For details, please refer to %
(P.165).

Hereafter, the work procedure differs depending on <<Process of simply smoothing trajectory
jump>> and <<Combined process of smoothing trajectory jump and close loops>>. Please refer
as necessary.

<<Process of simply smoothing trajectory jump>>
4. Turn Off the "Correct repeatedly" check box and click [Correct].

The trajectory jump is smoothed. Close loops is not performed.

<<Combined process of smoothing trajectory jump and close loops>>
4. Turn On the "Correct repeatedly" check box and click [Correct].

"Adjustment"” tab of <ProcesslpsRun Dialog> will be displayed.
IC3 "Trajectory jump correction"-"Auto Trajectory Jump Correction"

5. Set the parameters related to the auto trajectory jump correction task, and click [Start].

When the "Adjustment” tab of <ProcesslpsRun Dialog> is displayed, the default setting values are
automatically set for the parameters related to the auto trajectory jump correction task. It is also
possible to start processing without changing parameters.

Auto trajectory jump correction starts.
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You can confirm the completion of "Auto trajectory jump correction" by one of the following
methods.

+ Auto trajectory jump correction is completed, "Status" in <Task Window> is "Completed" and
the progress is "100%".

« Auto trajectory jump correction is stopped by the "auto stop" function, the "Status" in <Task
Window> is "completed" and the progress is "100%".

» The current number of repetition is displayed in the description of <Task Window>.

« Auto trajectory jump correction task can be canceled during processing. If the task is canceled,
the trajectory will revert to the result of the previous iteration. For example, if processing is
canceled during the third iteration, the trajectory reverts to the result of the second iteration. You
can see how many iterations were processed in the description of <Task Window>.

%

« If the "Auto stop" function is not used and the number of iteration is set too high, the resulting
trajectory could start to deteriorate. It is recommended to use the default setting parameter.

* When the trajectory jump correction task is executed, the existing scan data is deleted.

* When the trajectory jump correction task is executed, the "Revert Trajectory..." operation is
disabled. When returning the trajectory to the original, it is necessary to reprocess from
"Estimate trajectory"

» While the trajectory jump correction task is being executed, operations on "Select", "Unselect",
"Clip", and "Unclip" are prohibited for all run data.

» While the trajectory jump correction task is being executed, "Correct trajectory jumps" displayed
when right clicking on traveling data in <Workspace Window>" and "Trajectory jump correction"

f in ribbon menu "Analysis" tab Is invalidated, and the trajectory jump correction task

cannot be created.

+ "Edit loops" is not possible with auto trajectory jump correction. "Close loops" is done with all
loops connected. However, by changing the "Max. matching distance" of the "Close Loops"
parameter, it is possible to prevent unexpected adjustment of the trajectory.
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Explanation of trajectory jump correction window

In <Trajectory Jump Correction Window>, it is possible to detect, edit, and select the trajectory segment.

) M- 2048 MeFrocemariortasras)

Trajectory Jump Correction Window

Trajectory Jump Correction-2015-02-10_14-29-46_NoProcessedForManual I n

Trajectory jump list:

Start End Duration Length Jump Elev. diff. JOn
Run data 873sec 898Tsec 2108sec  9115m  0015m 0002 mw
16493 sec 191.71sec  26.78 sec 6937 m 0.135m 0.169 mi
207.59 sec  217.54 sec 9.95 sec 7742m 0.055m 0.127 mji-
31107 sec  33468sec 2361 sec 7254 m 0017 m 0.027 mi-]
Trajectory jump list 35779 sec 38466sec  2687sec]  6468m  0022m 0017 mfv

49116sec 52131sec  30.15sec 14636m  0019m  0015mf= On checkbox
56190 sec  580.59sec  18.69 sec 7.587Tm 0.107 m 0131 mji-
631.11sec 64393 sec  12.82 sec 6420 m 0.021m 0.004 m i
657.21sec  67732sec  20.11 sec 9783 m 0.052m 0.047 m ]
69731sec T71779sec 2048 sec 9913 m 0.028 m 0.135 m|i]
753.36sec  77690sec  23.54 sec 5680 m 0.024 m 0.086 mji-

Minimum jump: 0.010m -
Enable mulitiple jumps in a segment
Correct repeatedly

Detect Correct

Details of Trajectory Jump Correction Window
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Run data : The name of the run data to be corrected is displayed.

Trajectory jump list : The selected segments are displayed.
The meanings of labels in each column of the list are as follows.

Label Descriptions
Start Cumulative running time at the start point of the
selected segment
End Cumulative running time at the end point of the
selected segment
Duration Time duration between Start and End
Length The length of the selected segment
Jump The height of the trajectory jump
Elev. diff. The height difference between the start point and
the end point of the selected segment
On The checked segment is the correction target.
Minimum jump . Specify the minimum height difference to be detected as a trajectory

jump, when [Detect] button is clicked.
Enable multiple jumps in a segment:

By turning on this, you can select multiple trajectory jumps in a
segment.

Correct repeatedly : Choose the method of correction.
On: Process of simply smoothing trajectory jump
Off: Combined process of smoothing trajectory jump and close loops

[Detect] . Automatically detect trajectory jumps. The results will be displayed in
list.
[Correct] . Trajectory correction is executed by the method selected in "Correct

repeatedly" checkbox. Queue trajectory correction task if "Correct
repeatedly” checkbox is off. Otherwise pops up the process dialog for
further settings.
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By selecting the "Select" tool in "Tools" tab of Ribbon menu, you can add an arbitrary segment to
trajectory jump list by selecting an arbitrary segment.

Select an arbitrary segment
by "Select" tool.

Addition an Arbitrary Segment to Trajectory Jump List
By double clicking a trajectory jump list item, you can jump to the corresponding selected segment
on the 3D view.

By right-clicking a trajectory jump list item and selecting "Delete", the item is removed from
trajectory jump list and the corresponding selection is cleared on 3D view.

IB4YSSEC 19101 S0 2b.fH SeC Bl m v 1sam Wby m
207.58 sec.  217.54 sec 985 sec 7742 m 0.055 m 0327 m| 7
3107 sec  334B8sec. 2367 sec 7254 m 007 m 0027 m v
357.79 cec 2687 sec G488 m 0022 m 0017 m! &

| Soipadir oo _aosra)
561.90 sec TE s e vt [T 0107 m 013t m =
B31.11sec. 04393 sec 1282 sec 6420 m 00ZTm 0.004 m
B57.21sec BT732sec, 2017 sec 9783 m 0052 m 0.04T m
687.31sec 71779sec. 2048 sec 95913 m 0028 m Q135m

%

* When executing <<Combined Process of Smoothing Trajectory Jump and Close Loops>>, be sure
to press [Detect] to select segments. Also, do not edit the detected segments or add new segments.
If you want to choose segments to be processed, please use the delete function or the "On" check

box.
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Auto Trajectory Jump Correction

In the auto trajectory jump correction, the trajectory jump is gradually decreased while the trajectory
is adjusted by repeating the trajectory jump smoothing and close loops process.

In the <ProcesslpsRun Dialog>, set the parameters of "Pose Scans" and "Close Loops" at the same
time. However, the default setting values are automatically set when <ProcesslpsRun Dialog> is
opened, so you can start processing immediately.

€D Processigshun - 2015-02-10_14-35-45 NoProcessecfarManual | | @ Procewtpsiun - 2015-02-10_14-23-48 NoProcessedfariarual "

Tagectary  Imege  Scan  Clowd | Adummemt | Memo Tigpectary  Imuge | San | Clewd  Adumment  Memo

Pose Scans

Close Loops
Status: | Missing

Presegues:

Max matching oistance: [ 10L00m

Enabie error propagatian

Dietect imersectians - Outristed

Status

Prevecusites

Auto Jump Carrection
Status: | Missing

Freseouisites: hane
Iteration |5

Auito siap

Aply sootieg At the end of he task

Close. Close

ProcesslpsRun Dialog (Left: "Adjustment” tab, Right: "Scan" tab)

Auto trajectory jump

Iteration

Auto stop

p

arameter

The number of times to repeat trajectory jump smoothing and close
loops. The default value is 5. The minimum number is 1 and the
maximum number is 10.

: When it is judged that the selected trajectory jumps have been

sufficiently corrected, When enabled, the auto trajectory jump
correction process will be stopped even the maximum iteration is not
completed. The default is checked.

Apply smoothing at the end of the task:

After auto trajectory jump correction processing is completed,
trajectory jump smoothing is performed. Normally, In the iterative
correction process, close loops task is executed as the final task, but
check this box On, after completing the iterative process, the trajectory
jump correction is applied. The default is not checked.

IC7 For the setting parameters in "4.2 Data Processing"-"Align multiple passes".
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+ By turning off "Apply smoothing at the end of the task", you can reprocess the auto trajectory jump
correction process when the correction condition by the "Auto stop” option is insufficient. At the time
of reprocessing, please turn off the "Auto stop" option. Basically, reprocessing is not recommended.

» The following settings are applied when opening the task dialog.

Task Parameter Default value

Auto Jump Correction Iteration 5 times
Auto stop On
Apply smoothing at the end of | Off
the task

Post Scans Density (1/N) 1
Maximum range 20m
Process while stationary Off
Dynamic scan calibration Off

Close Loops Max. matching distance 10m
Enable error propagation On
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m IP-S2 run data registration

The following shows the processing flow for handling data collected by IP-S2 in MAGNET Collage.

+ Import IP-S2 data in advance. [C "Import IP-S2 data"

For IP-S2 Compact+

You can import the analytical results of Geoclean and re-fuse the trajectory.

The flow of import process of the analytical results of Geoclean for is as follows:

f N

‘ Step 1: Import a Vehicle Trajectory ‘

Selecting processing method (Select "IP-S2" at "Method")

N

‘ Step Pose Scan ‘

Pose scan, detect intersections and edit loops, performing
Align multiple passes, confirming results and Reverting

Step 3: Panoramic image and color mapping

Stitch panoramic images, Pose panoramic images, and color
mapping

Step 4 : Cloud generation

Create cloud from scan and Filter cloud
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The flow of re-analyzing process of the trajectory is as follows:

a Y

Step 1: Import a Vehicle Trajectory

Selecting processing method (Select "IP-S3" at "Method"), setting and editing
base station information, setting process parameters, performing
estimations, and confirming results

N

Step Align multiple passes

Pose scan, detect intersections trajectory and edit loops, Align
multiple passes, and confirming results

Step 3: Align trajectory with GCPs

Pose scan, import GCPs, edit GCPs, Align trajectory with GCPs, and
confirming results

Step 4 : Panoramic image and color mapping

Stitch panoramic images, Pose panoramic images, and color
mapping

Step 5: Cloud generation

Create cloud from scan and Filter cloud
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For IP-S2

You can import the processing result of Geoclean, but cannot estimate the trajectory again.

The processing flow is as follows:

é N
‘ Step 1: Import a Vehicle Trajectory ‘
Selecting processing method (Select "IP-S2" at "Method")
‘ Step2: Pose Scan ‘
Step 3: Panoramic image and color mapping
Stitch panoramic images, Pose panoramic images, and color
mapping
Step 4 : Cloud generation
Create cloud from scan and Filter cloud
\ y
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4.3 Data Editing

This section describes data editing methods after data processing.

m Jumping to trajectory location

You can Jump To the place of the imported run data and display the whole run trajectory.
There are two ways to Jump To the place of the trajectory.

+ Select a run data whose trajectory you want to display on <Workspace Window> and select "Jump
To" on the right click.
» Select a run data whose trajectory you want to display on <Workspace Window>, select "Edit" tab

on the ribbon menu, and then click "Jump To" i%

1. Execute one of the above ways.

You can Jump To the selected run data and the whole run trajectory data is displayed on <Map
View> and <3D View>.

o A N
i XN
S " .r"| =
L LaRy __/')’r
."""ln, wl, ’-.; # \ R
- A
L \'--"»., X

3D/Map View after Jumping

« If <Panorama View> is displayed, it switches to <3D View> and the whole trajectory is displayed.
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m Specifying data editing segment
You can specify the segment to execute data editing. This allows you to process data in the necessary
segment without any difficulty even with run data for long hours.

Specify an arbitrary segment to execute data editing.

1. Select "Tools" tab on the ribbon menu and click "Select Sections" @

2. Click end point of the section that you want to edit on <Map View> or <3D View>.
The selected section is displayed in violet.
3. Click the other end point of arbitrary section on the trajectory.

The selected section is displayed in violet.
If you select multiple sections, repeat from the above 2.

Segment Selection

4. Select "Tools" tab of the ribbon menu and click "Clip" E@ after you select sections.
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The selected range is clipped.

/2
/

Selected Segment after clipping

%

* The clipped range is reflected to the scan data as it is connected to the trajectory, but is not to
the point clouds as it is not connected.

Scan after clipping Cloud after clipping

Select "Tools" tab on the ribbon menu and click "Release Clip" I:B:I to release the clip.

Select "Tools" tab on the ribbon menu and click "Release Sections" @ to release the whole
section range.
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m Playback

The state of the observation in the run data can be played back (playback display).

» The IP-S3 data can be played back after importing the run data or analyzing the trajectory.
» The IP-S2 data can be played back after analyzing the trajectory.

There are two ways to start playback.

+ Select a run data on <Workspace Window> and select "Start Playback" on the right click.
» Select a run data on <Workspace Window>, select "Edit" on the ribbon menu, and then click "Start

v [p/n
Playback & .

1. Execute one of the above ways.

The system displays <Playback Control Window> and start playback after creating time stamp file
if no file necessary for the play back is available.

| Search bar ||Current position (%) |

Playback Controls n

Pause | l I[J. 24 | |E>rmal | Slower Faster

v| Follow v| North Up Show sensors  [v| Show GNSS

Playback speed

Playback Control Window

You can pause the playback with [Pause] and start it with [Play].
You can change the playback speed with [Slower] / [Faster].

When you check "Follow", the system performs playback while following the front of the trajectory.
When you check "North Up", the north direction becomes upper side of the screen on <Map
View>. When you uncheck it, the running direction becomes upper side of the screen.

f
When you check "Show sensors", sensors are displayed if the run data is IP-S3.
-
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When you check "Show GNSS", the GNSS positioning n is displayed.

Playback

Drape

You can create a new polyline (drape) that complements the surface of the point clouds along the line
assigned by the polyline after you create the point clouds.
Draw a polyline to drape.

1. Select a polyline to drape on <Workspace Window> and select "Drape..." on the right
click.

v ] gl 2076-03-25 13-44-54

~ (W] Primitves

Hidz
b Jump To

i Sice..

Drape..

" Delete

Copy

w8 Grsa g o TOPEmEE
7183 sampie| T

Table

Workspace Window

<Polyline Drape Dialog> is displayed.
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2. Assign the distance between the apexes to create by the drape in "Sample rate" and
click [OK].

You can confirm the completion of polyline draping when "Status" on <Task Window> becomes
"Completed" and "Progress" becomes "100%" after all the processing related to the drape has
been through.

B3 Drape Polyline *

oK Cancel

Polyline Drape Dialog

Draped
polyline

Original
polyline

Drape Polyline and Original Polyline
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Polyline after Drape
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4.4 Export Data

m Run data file export

You can select a data type from the run data and export it in the selected file format.
Table 9: Data type/File format

Data Type File Format

Cloud LAS file format (.las)

CL3 file format (.cl3)

PCD file format (.pcd)

RCS file format (.rcs)

E57 file format (.e57)

PTS file format (.pts)

Optional text file format (.txt)

Panoramas IP-S3 file format (.ipsx_img)

Jpeg file format (.jpg)

LandTrace file format (PosCam.csv)

Text file format (.txt)

CS8V file format (.csv)

Raw GNSS TPS file format (.tps)

Text file format (.txt)

CSYV file format (.csv)

Scans CL3 file format (.cl3)

IP-S3 file format (.ipsx_scan)
LAS file format (.las)

Text file format (.txt)

CSV file format (.csv)

E57 file format (.e57)

RCS file format (.rcs)

PCD file format (.pcd)
Optional text file format (.txt)

Trajectory IP-S3 file format (.ipsx)
KML file format (.kml)
Text file format (.txt)
CSV file format (.csv)
SHP file format (.shp)

%

* The file extension of the import files must be lower case.
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* If you have selected the CSV file format (.csv) in "File format", you can select "Export" / "Skip"
of "Header labels".

« If you have selected the text file format (.txt) in "File format", you can select "Export" / "Skip" of
"Header labels" and a delimiter type of the data.

* When you export data in optional text file format, you can choose fields to be exported or field
order. For details on data export, please refer to "2.6 Edit of Clouds" - "Output to a file".

« If you have selected the editing range of the run data in advance, the selected rang is to be
exported.[CF "4.3 Data Editing"-"Specifying data editing segment"

%

* You cannot select the editing range of the run data for the point cloud data (.las) (.cI3) and the
GNSS data (.tps).

You can start with the following two ways to export the run data file.

+ Select a run data on <Workspace Window> and select "Export..." on the right click.
+ Select a run data on <Workspace Window>, select "Edit" tab on the ribbon menu, and then click

"Export" % .

1. Execute one of the above ways.

The following <Run Data Export Dialog> is displayed.

Cutput path |CVFT_MA0_T4W150704 AMVI0LE-07-04_19-15-63 hasa

Fie format.

Coorinste ystem AEAN_I5: Thonee.

Hesers UsEeet 1 Pt Degrees addmm,=

hattiod: 4 Bon't segmant &y time By stancs
Curatian.

Overing:

Run Data Export Dialog

2. Assign a folder to send the file to in "Output path".
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3. Click [Add...].
The following <Output Iltems Add Dialog> is displayed.

Dt bype: | Trajectony |' |

Flke format: | kML file farrmat (*.kml)

Coprdinata system and unit sattings waill be ignored.

o Cancel

Output Items Add Dialog

4. Select a data to export in "Data type" and a file format in "File format" and then click
[OK].

If you add "[Items]", repeat from the above 3.

* You cannot register a combination of "Data type" and "File format" in "Exporters" twice.
Click [Edit...] to edit the registered "Data type" and [Remove] to delete it.

6. Click [Choose...] of "Transform coordinates".
The following <Coordinate System Selection Dialog> is displayed.

7. Select an arbitrary coordinate system on the list and click [OK].

Coordinte mystems:
ot

TPANIIDO-BPAN 0

JAEARZO00 Zone 15

LPARIA00 2o 16
JARANTO03 Zone 1T

LPANI0 Tom L6

IRFRNENN Tone 13
Ko KCOT002_CEWTER:

Hores 4 G0I02_EAST

D

CaipmoTiagnat-tete-4 i Gends Anie/Jepanigageodl 1L Chease,

Coordinate System Selection Dialog

180



4.MMS DATA PROCESSING

* You can narrow down the coordinate system list by specifying a filtering character string in
"Filter".
« If geoid height correction is to be performed, specify "Geoid Type" and "Geoid file path".

* A geoid file that is selected for the first time is converted to an original file format (***.gff) and a
gff file is saved in the location to save the selected geoid file. For the second selection or later,
the converted dff file can be used.

8. Assign units of the distance and the angle in "Convert units".

%

* When you import the exported data in the ScanMaster, the system supports "Meters" only for the
distance unit.

» ScanMaster and ImageMaster do not support the coordinate system "WGS84 BLH".

9. Assign a method in "Segment data" to divide the data into multiple files.

Method
By time : Divide the data by the assigned time and assign the time to duplicate.
Time unit: (hour: minute: second)
By distance : Divide the data by the assigned distance and assign the distance to
duplicate.

Distance unit: meter

10. When you click [OK], the run data is exported.

%

« If you import the exported data in ImageMaster, you need to match the units of "Convert units"
and ImageMaster.
[C7 Refer to the user manuals of ImageMaster for setting the unit of ImageMaster.

* If you import the exported data in LandTrace-Evoluto MMS Edition,
- cl3 type scan or cloud data (data that can be read at once is up to 3 million points)
- jpg type panoramic data (only image sizes 2048x1024, 5400x2700)
- LandTrace file type panoramic data
Only [meter] is supported for the unit of data.
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4.5 Menu Commands

m Fuse tab
Function Description
Traiecto o o) Display "Trajectory" tab of <ProcesslpsRun
J v e Dialog>.

Images r?i Display "Image" tab of <ProcesslpsRun Dialog>.
XNZ | g ,

Scans & Display "Scan" tab of <ProcesslpsRun Dialog>.
.....

Cloud ,-,-ﬂ% Display "Cloud" tab of <ProcesslpsRun Dialog>.
.....

Adjustment P B:::)cl)az 'Adjustment" tab of <ProcesslpsRun
= 9>

Edit Loops )J{;!f Display <Loop Edit Window>.

Edit GCPs ,.,A‘o Display <Edit GCPs Window>.

L
Revert Trajectory % Recover the previous trajectory.
< Import the CAD primitives from the file
Import IC7 “Import CAD primitives”
— > Export the CAD primitives to the file
Export IC3 “Export CAD primitives”
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Import CAD primitives
Import the CAD primitives.

There are two ways to import CAD primitives.

+ Select a run data from which you want to import CAD primitives on <Workspace Window> and
select "Import CAD primitives..." on the right-click.
» Select a run data from which you want to import CAD primitives on <Workspace Window>, select

"Fuse" tab on the ribbon menu, and then click "Import" .

1. Execute one of the above ways.

The following <Import CAD Primitives Dialog> is displayed.
2. Click [Choose...] in "Locate file".

Locate file
File path: Choose.,,
Transform coordinztes
Coordinate system;: | JAPANZ000-JARAN 02 IED2000, 2071 Choose...
Carvert units
Distance Units Angle Units
Meters LS Feat T Feat dad, mm, s

Import CAD Primitives Dialog

The <File Dialog> is displayed.
3. Select a file to import.

« Select a file format to import on the list in the right bottom of the file dialog.
The following shows the data format that you can import.

AutoCAD 2000 Drawing (*.dwg)
AutoCAD DXF (*.dxf)

LANDXML (*.xml)

MAGNETXML (*.mxl)

ESRI Shape (*.shp)

Points: name,n,e,z (*.csv)

Points: name,e,n,z (*.csv)
Choose your format from Ul (*.txt)
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%

» Object names cannot be imported in DWG and DXF formats.
» Up to 10 characters are supported for the object name of the SHP file.
* Polylines are only supported in dxf, dwg, xml, mxl or shp, polygons are only supported in xml,

mxl or shp.
» Supported LANDXML versions are 1.0, 1.2 or 2.0.

» The importing data in LANDXML or MAGNETXML can only process 3D coordinate system data.

» CSYV file must conform to the following format:

(1) Enter values in order of Point Name, E, N, Z (or Point Name, N, E, Z) with separated by

commas.
(2) Please do not add header rows to a file.

g01, 39176893.251,
g02, 3917676.326,
g03, 39176893, 193,
g07, 3917726.219,
g08, 3917715.901,
3917698849,
3917698.513,

Example of CSV File

154
095

198
. 6]
L2949
024

When you import data in custom text format, select "Choose your format from UI" on the data type

list.
Locate file
Fli= poth: 0r/Dasa Point. o Choase....
Customisad format
Choose Separator
Comma Ignore Headar
Preview:
Mama ', Morth, Lak X, East, Lon Z, Havation s
10102 -24800.450000 | -11314.252000 | 59413000
2 0201 -25019.492000 | -11359.9 55.313000
3 03011 -251B88.205000 59.584000
4 D&01 -25813.876000 50.033000
5 0501 -25777.958000
Tranaform coordinates
Unregistered Fegisterad (zzodetic
Coordinate system: |UTMNOMN-Zone_ 59 WGSE4; Choose, ..
Corwveart units
Distance Units Angle Units:
« Moters LIS Feet [ Feat Deqgrees ddd,mm,s5
oK Cancel
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Choose Separator : You can choose the filed separator from the character of
Comma, Tab, Space, Semicolon or Custom. When you
choose the custom character, you can specify an arbitrary

character.

Ignore Header : When the file you want to import has a header line, this
option should be checked to ignore the header.

Specify the field data : When clicking a column on the fixed row, <Choose Filed

List> will appear. You can choose the appropriate field.

Preview:
None Y, North, Lat X, East, Lon None
1 0102 -24890.450000  -11314.252000 * chogse Field
2 0201 -25019.492000 -11299.957000 % |None [-
3 0301 -25188.205000 -11283.545000 £ | MOME
X, East, Lon
4 0601 -25813.876000 -11160.266000 5= Y, North, Lat
5 0901 -25777.858000 -11040.874000 58/ e

4. Click [Choose...] of "Transform coordinates".
<Coordinate System Selection Dialog> is displayed.

5. Assign "Coordinate systems", "Datum”, "Geoid type" and "Geoid file path" of the file to
import, and then click [OK].

6. Assign units of the file to import in "Distance units" and "Angle units".
Click [OK].
The CAD primitive is imported.
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Export CAD primitives
Export the CAD primitives.
There are two ways to export CAD primitives.

+ Select a run data to which you want to export the CAD primitive on <Workspace Window> and
select "Export CAD primitives..." on the right-click.

» Select a run data to which you want to export the CAD primitive on <Workspace Window>, select

"Fuse" tab on the ribbon menu, and then click "Export" 3 .

1. Execute one of the above ways.
The following <Export CAD Primitives Dialog> is displayed.
2. Click [Choose...] of "Locate file".

Locate file

File path; Choose.,,

Transform coordinztes

Coordinate system;: | JAPANZ000-JARAN 02 IED2000, 2071 Choose...

Carvert units

Distance Units

Meters US Feet T Feat Degrees dad,mm 55

Export CAD Primitives Dialog

The <File Dialog> is displayed.

3. Select a file to export.

« Select a file format to export on the list in the right bottom of the file dialog.
The following shows the data format that you can export.

AutoCAD 2000 Drawing (*.dwg)
AutoCAD DXF (*.dxf)

LANDXML (*.xml)

MAGNETXML (*.mxl)

ESRI Shape (*.shp)

Points: name,n,e,z (*.csv)

Points: name,e,n,z (*.csv)
Choose your format from Ul (*.txt)
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%

» Up to 10 characters are supported for the object name of the SHP file.
* Polylines are only supported in dxf, dwg, xml, mxl or shp, polygons are only supported in xml,

mx| or shp.

» Supported LANDXML versions are 1.0, 1.2 or 2.0.

When you export data in text format, you can choose fields to be exported or field order.

Locate file
Fila path: CifIPSXfoutputipoints ot Choosa...
Custormisad format
Fiald View:;
Choose Separator:
¥ Nama
C gnore Header
¥ X, East, Loa Comme Tnci Heare:
4 ¥, Morth, Lat
¥l 2, Elevation Move Up
|
Mave Down
Transform coordinates
I nragistered Registarad Geodetic
Coordinata system: | UTHMNort-Zone 54 WESES Choosa...
| | Convert units
Digtance Units Angle Units
Meters US Feet | Feet = Degrees ddd, i, ==
oK Cance

Fields and order

The checked field items will be exported in order from the

top. The order can be swapped by clicking [Move Up] or
[Move Down].

Choose Separator

You can choose the filed separator from the character of

Comma, Tab, Space, Semicolon or Custom. When you
choose the custom character, you can specify an arbitrary
character.

Ignore Header

to the file.

Click [Choose...] of "Transform coordinates".

<Coordinate System Selection Dialog> is displayed.

When this option is checked, the header line doesn't output

Assign "Coordinate systems", "Datum", "Geoid type" and "Geoid file path" of the file to

export, and then click [OK].

Assign units of the file to export in "Distance units" and "Angle units".

Click [OK].
The CAD primitive is exported.
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m Edit tab
Function Description
Show All Display all hidden fields.
<>
Hide All Hide all displayed fields.
<>
J T % Display the selected items on <Map View> and
ump 1o ﬁ <3D View>.
'f' "'! . N .
Slice Y/ Scan gr clouds can be.dlsplayed by cutting it as
/% | an arbitrary cross-section surface.
Distance f Create a distance item from two point primitives.
Llabalal
Click one of Split Views and select arbitrary run
data in <Work Space Window> and click "Set
Set Scope Dj Scope". Then, two views can be displayed
simultaneously.
Color Range E‘:-‘: Set the displayed color of the trajectory.
Playback ;’“ Play the observation in the run data.
Remove #83=, | Remove the run data registered in the
cm workspace.
B Delete the analytical results.
Clean Up

IC7 “Delete the analytical results”

Import External Images

Import external panoramas.

Export

B i &

Output the run data (panoramas, GNSS
observed values, trajectories, point clouds and
scans) in file.

Export Orthophotos From
Cloud

R

Output of orthophotos using the color information
of the clouds.

Show in Explorer

Display the items that have been selected on the
windows explorer.

Properties

d

Display <Property Window> of the selected item.
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Table = Display sub-class properties of the selected item
in a table format.

Set a range of trajectory color

This section explains how to adjust the display color of the trajectory.

There are two ways to display <Set Color Range Window>.

+ Select a run data on <Workspace Window> and select "Edit Color Range..." on the right click.
+ Select a run data on <Workspace Window>, select "Edit" tab on the ribbon menu and then click

"Color Range" .

1. Execute one of the above ways.

The following <Set Color Range Window> is displayed.

Set Color Range-2015-02-10_14-29-46 ﬂ
Target
Color setting target =
|ira;ectory |' |
Color Mode

Q @ e —— Available color mode
Minimum setting bar —h _
1 Maximum setting bat

Minimum and Velocity Minimurm: Maximum:
maximum value of Il range: -1.30702m/s 14.3806m/s
the data lected range: | 0.000m/s - |13.071m/s ! Set minimum and
Color cycle maximum value of
checkbox Clip saturated points the data
Transparency
0% 100%

Set Color Range Window

You can select attributes that you want to edit by clicking "Velocity" c.l / "Elevation" g/‘\ ’,/

"Sigma" CE in "Trajectory Color".
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* When you click "Flat" , the trajectory is displayed in a single color.
/4

2. You can select a color range by the following two methods.

* Adjust the numeric range in "Selected range".
+ Adjust the numeric range with the sliders located the top and the bottom of the color bar.

* When you check "Cycle selected range", the color in the selected range can repeatedly be
displayed.

3D view (Example that the trajectory color is assigned with "Velocity")
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Remove run data

Remove the run data imported in the workspace.

+ In this operation, the registration of the run data is released form the work space, but the run data
itself is not deleted. Use the explorer to delete the run data itself.
* When you re-import the removed run data on the workspace, the data is imported in previous status.

There are the following two ways to remove the run data.

+ Select a run data to delete on <Workspace Window> and select "Remove Run Data" on the right
click.

+ Select arun data to delete on <Workspace Window>, select "Edit" tab on the ribbon menu, and then

&%i _

/1

click "Remove"

Workspace Window

1. Execute one of the above ways.
2. When the <Warning Dialog> is displayed, click [OK].

The run data will be removed.

oK Cancel

Warning Dialog
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Delete the analytical results

Delete a part or the whole of the results acquired from the run data analysis.

There are two ways to delete the analytical results.

+ Select a run data on <Workspace Window> and select "Clean up..." on the right click.
+ Select a run data on <Workspace Window>, select "Edit" tab on the ribbon menu, and then click

vEB---
"Clean Up" |52%| )

1. Execute one of the above ways.

The < Clean Up Run Dialog> is displayed.

Delete trajectory

Celete cameras
Delete scannars
Delete cloud
Delete memo

Delete raw indsx

Selact All Ok Cancel

Clean Up Run Dialog

Check applicable boxes if you want to delete a part of the analytical results.
Click [Select All] if you want to delete all of them, and click [OK].

You can confirm the completion of delete of the analytical results when "Status" on <Task
Window> becomes "Completed" and "Progress" becomes "100%".
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Import external images

You can import external image data such as images processed by image processing software.

There are the following two ways to import external image data.

» Select a run data from which you want to import images on <Workspace Window> and select
"Import External Images..." on the right-click.
+ Select a run data from which you want to import images on <Workspace Window> and select "Edit"

tab on the ribbon menu, and then click "Import External Images" |_—E: .

1. Execute one of the above ways.
The following <External Image Import Dialog> is displayed.

2. Click [Choose...] and select a folder where images are saved.

o Cancel

External Image Import Dialog

%

* You should have saved panoramas of the run data (JPEG format) in the assigned folder.
» The image data file name should be like
ladybug_panoramic_000000.jpg
ladybug_panoramic_000001.jpg
Add a frame number and save.

3. Click [OK] on <External Image Import Dialog>.

The import of the image data starts.
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Display properties

<Property Window> displays detailed information related to the selected item on <Workspace

Window>.

An example that "[Trajectory]" is selected is as follows.

General
File System
Display

Duration

Velocity
Dimensions

Center
Sigma

If a trajectory is changed, "Modified" is check-marked.

Displays the file path.

Indicates display/hide. You can switch display and hide by checking
and unchecking it.

Displays the start/stop time of the run data (UTC), run time, distance
(m).

Displays the minimum and maximum velocities (m/s).

Displays the minimum and maximum latitudes (deg), longitudes (deg),
and elevations (m).

Displays the center values of the latitudes, longitudes, and elevations.
Displays the minimum and maximum position and velocity sigmas.

Property alue
Trajactory
4 General
Farent 2016-07-04_00-15-42
Modifled 1 True
4 Fila Systam
Flle: C:/FT_MMO_D704/160704
4 Display
Wisible =1 Troe
4 Flat color B (85, 186, 757 [255)
Red 85
Green 185
Blue EL)
Alphz 255
4 Durstion
Skart Utc Time 2016-Jul-04 00;16:0
Stop Litc Time 20165-Jul-04 DO:32:00
Curation 00:15:57
Length [m] 4004640
4 Velodty
UnitMinimumveloaty [m's] 0.000
UnitMaim urmvielocity [ms] 12.575
4 Dimensions
UnitMinimumiongitude [deq] 139.70812
UnitMaximumLongitude [dag] 138.71600
unitMinimumLatitude [deq] 35.76720
UnitMazimumLabtude [deg] 35.77035
unitMinimumElevation [m] 57.840
UnitMaximumElevabon [m] 62.380
# Center
UnitCenterlongitude [deg] 130.71211
UnitCenterLatituda [deq] i5.77327
\UnitCenterElevation [m] 60,114
4 Slgma
UnitMinimumPositionSigma [m] | £.006
UnitMaximumPositionSigma [m] | 0.243

Property Window
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4.MMS DATA PROCESSING

Display property table

There are the following two ways to display property table.

+ Select a run data on <Workspace Window> and select "Table" on the right click.
» Select a run data on <Workspace Window>, select "Edit" tab on the ribbon menu and then click

"Table" % .

1. Execute one of the above ways.

The <Run Data Table> is displayed.

» When you select multiple run data, a list of properties are displayed on <Run Data Table>.

Expandad Name Directory.

| Fabe 2016-07-04_09-15-42 | C:/FT_MMO_07 704 AM/2016-07-04_09-15-42

Fake 2016-07-04_09-55-26 C:/FT_MMO_07 04 AM{2016-07-04_09-55-16

ake 2016-07-14_10-16-25 C/FT_MMO_0704/160704 AM/2016-07-04_10-16-25

Fake 2016-07-04_10-31-07 C:/FT_MMO_07

160704 AM/2016-D7-04_10-31-07

Fake 2016-07-04_10-45-43. C:/FT_MMO_070:

160704 AM/2015-07-04_10-96-43

Fake 2016.07-04_11-03-06 - C:/FT_MMO_0704/1

704 AM/3016-07-04_11-03-06

Gngs Receiver Type Gnes Anterna Type
KVH [MU OE5100° 81105 TPSPG-S1
KVH MU CO5100 81105 TPSPC-S1
KM TN CE5100 B110_5 TREPE-SI
KvH TMU CGS100 BI10_5 TRSPE-51
KVH [MU CES100 B110_5 TPSPG-S1

KWH MU CE5100 B110_5 TPEPE-SL

Property Display of Multiple Run Data
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5. EDITING POINT CLOUDS

This chapter describes the edition of the point clouds generated from each sensor. Integration of the
point clouds output from sensors is done in model project.

. Data Import

Prepare "Model" or "Model Set" for each cloud to be integrated, and load the data.

"Model Project", "Model" and "Model Set" each has a coordinate system. Load the data in the same
coordinate system onto the same "Model". Correct the slightly misaligned clouds by reading them in
other model and using any method shown in "5.2 Integration of Data from Different Projects".

m Preparation of a new model project

1. Create an empty folder in the directory to save data.

%

« Carry out this processing on Explorer.

2. Click "New model project" from menu [File] -> [Data], or select the root item in

workspace and click "Create a model project” from "Fuse" menu.

o

Workspace & X

4 sample data
b Map
4 I3 sample (Model Project)
Primitives
» Mew Model (Medel)
{New Model Set (Model Set)

m Addition to an existing model project

Add the model project to the Workspace.
There are the following three ways to add the model project.

Select "File" tab on the ribbon menu and "Data", then click "Add Existing Model Project..." % .

Select a workspace on <Workspace Window> and click "Add model" ::: on the quick access.

Select a workspace on <Workspace Window>, select "Fuse" tab on the ribbon menu and then click

"Add a model project" ::: .

1. Execute one of the above ways.

2. Select a model project file (*.mpj) and click [Open].
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5.EDITING POINT CLOUDS

m Loading the clouds data from file

1. Click the right mouse button on "Model" node for which you want to load clouds on the
workspace or click the menu [Fuse] -> [Import Cloud] while "Model" node is

selected.

<Clouds Import Dialog> is displayed.

B MAGNET Collage - Impert Clocd o
Locate files
File paths:
Add..,
Remove
[ Remcwe‘d.ll

Transtorm coordinates

® Unregisier=d Registered Geodetic
Coordinate system Chooze..
Convert units
Distance Unite

= Meters US Fest | Feet

Cancel

Clouds Import Dialog

2. Click [Add...] and specify the point clouds to be loaded.
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5.EDITING POINT CLOUDS

[C7 The point clouds formats that can be loaded are shown below. If necessary, set up the
coordinate system.

Data Type File Format
PCD file format (.pcd)
PTS file format (.pts)

PTX file format (.ptx)

CL3 file format (.cl3)

Point Clouds E57 file format (.e57)

FLS file format (.fls)

CLR file format (clr)

LAS file format (.las)

TXT file format (.txt)

%

» The file extension of the import files must be lower case.

When you chose a text format file on the file selection dialog, you can specify fields to be imported
by clicking the text format file in the list of file paths.

Locate files
File paths:
Ci/IPSK/outputdoud.ot Add...
Remove
Remove All
Customisad format
Choose Separator: REE fangs: Intsnsity Range:
|comma - <| Ignore Header B-BiT - B-Bit
Pravisw,;
. Marth, Lat ¥, East; Lon Z, Elevation R G B [ =1
1 3735620.6653 FHAF054.1348 43,3054 54 61 17 16
12 373629.6483 F967054.3840  43.2704 53 62 18 B8
3 - 373626.9926 3957060.0256 43.3374 63 2 27 n

Transform coordinates

Unregistered Registered = Geodetic

Coordinate system; |UTMiorth-Zone 54, Wi584 Choose..,

Comvart units

Distance Units Angle Linits

= Meaters US Feet 1 Feet Degrees ddd,mm,ss

oK Cancel
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5.EDITING POINT CLOUDS

Choose Separator

Ignore Header
RGB Range
Intensity Range

Specify the field data

You can choose the filed separator from the character of
Comma, Tab, Space, Semicolon or Custom. When you
choose the custom character, you can specify an arbitrary
character.

When the file you want to import has a header line, this
option should be checked to ignore the header.

You can choose the range of RGB from the options of
0.0~1.0, 8 bit (0~255) or 16 bit (0~65535).

You can choose the range of intensity from the options of
0.0~1.0, 8 bit (0~255) or 16 bit (0~65535).

When clicking a column on the fixed row, <Choose Filed
List> will appear. You can choose the appropriate field.

Customised format

Choose Separator:

Comma - | Ignore Header
Preview:
¥, Morth, Lat X, [t o C o R
1 3726206653 3067 _hooseFleld
¥, East, Lon o

2 373629.6483 3967

3 373626.9826 39671 | Y, Morth, Lat

X, East, Lon

- Z, Elevation

3. When setup is completed, click [OK].

Loading of clouds data is started.
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5.EDITING POINT CLOUDS

m Loading point clouds data from another project

— ———

1. Select menu [Cloud] -> [Rectangle]i i or [Polygon] (/ :) and select the point

—_

______

clouds on the 3D view.

The color of the selected point changes and only the point whose color is highlighted will be
copied.

2. Select the "Model" node in the "Model project" to be added on the workspace and click
menu [Fuse] -> [Create Cloud].

The point clouds will be added to the selected model.
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5.EDITING POINT CLOUDS

5.2 Integration of Data from Different Projects

There are three different methods to integrate the point clouds from different sensors, which are

"Manual" o
000

ow , "Cloud-to-Cloud" ))o and "Targets and Georeferencing" R\ IR
00 49 o

Each of these methods is described below:

%

« The order of integration is important when integrating point clouds. Determine the order in advance
so that the other point clouds are integrated with the point clouds with highest accuracy as the base.

« This process becomes easier by setting the point clouds color to flat.
o0 o0
Select "Flat" ® ®77) from menu [View] -> [Scan] .‘ﬁ .

m Manual integration

1. Click the <Model> node to change the coordinates on workspace and click [Fuse] ->

[Manual] oo\ on the menu.
OOOOO

<Manual Registration Dialog> is displayed.

Manual Registration - sample (Model Project)

[E]

Action

Fotate

Reser manipulator

Manual Registration Dialog

2. Select [Translate] or [Rotate].

Double-click the center of movement while pressing the {shift} key to display a sphere
or a cube.

Sphere or cube is displayed.
In case of [Translate], a cube is displayed. In case of [Rotate], a sphere is displayed.

~[>
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5.EDITING POINT CLOUDS

4. Drag the sphere or cube while pressing the {shift} key.

The coordinate system that changed to yellow when red, green or blue indicating the coordinate
system is clicked rotates for the sphere. For the cube, it moves to the direction of the plane whose
color has changed to yellow.

Execute rotation or Translate to match the base model.

5. Close the <Manual Registration Dialog>.

The processing is terminated.

= Cloud-to-Cloud

Point clouds are integrated automatically. This function can be used if a rough position is correct.

%

« If there is a large shift between the point clouds to be integrated, execute this function after
implementing "Manual integration" or "Target Registration and Georeferencing".

1. Select the <Model Project> to execute Cloud-to-Cloud and click menu [Fuse] ->

[Cloud-to-Cloud] © %’ .
20

<Cloud-to-Cloud Registration Window> will open.

Cloud-to-Cloud Registration - UAS_projects .. [E5]
Available stations;
GLS [Model)
ImagsMasterProcessed (Model)
IPS3 (Model)

UAS-naw? (Model)

Selected stations:

Settings

sampling Intzrval: 0,100m
Automatic initisl slignrment

. Final alignment

) Bundle adjustment

Register Repoit

Cloud-to-Cloud Registration Window

2. Select the "Model" node name displayed in "Available stations" or "Selected stations"
and execute [Add] or [Remove].
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5.EDITING POINT CLOUDS

» The model indicated on top will be the base model. Move the model you want to set up as the
base to the top by clicking [Move Up].

3. Set up the items on the window and click [Register].

4. After the processing of <Task Window> is completed, click menu [Fuse] -> [Accuracy

Report] .

The registration results can be checked.

m Target Registration and Georeferencing

Here explains the method of registration at a target, which is created for each model at control point.
Create a common point (tie point) between models to be registered.

Prepare the common point at characteristic parts of the point clouds (places where the location can
be identified such as a corner of a building or the end of a line), or on a marker for which control point
survey has been conducted.

1. Select the model node to prepare the common point on <Workspace Window> and

click [Tools] -> [Point] @  on the menu to left-click while pressing the {ctrl} key on the <3D
View>.

2. Execute the process in the above 1 for other models to be registered and prepare the
common point.

» The work can be carried out easily by using "Split View" mode.
IC7 "Split view"

3. Select the <Model Project> node on <Workspace Window> when the models are to be
registered for the control point, and then select menu [Fuse] -> [Import] .
< Import CAD Primitives Dialog >is displayed.

4. Specify the settings and execute loading the control point.
[C3 "Reading from a file and writing in a file"

5. Select the "Model Project” node which includes the model to be registered on
<Workspace Window> and click menu [Fuse] -> [Targets and Georeferencing].
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5.EDITING POINT CLOUDS

<Target Registration and Georeferencing Window> is displayed.

Paguins -

Target Registration and Georeferencing Window

6. Select the control point on Control points.

Control points:

Control Name. ~ Control Known

point False

=]

Point-001 [ False

Point-002 [ False

7. Select more than one point of each model corresponding to the selected control point
while pressing {Ctrl} key from "Observed targets" and click [Add].

The point will be added to the field "Control + observed pairs".

%

+ Add to the pairs of known point and observation point for at least three control points. Accuracy
will be higher as the number of added point is larger.
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8. Click [Register] on <Target Registration and Georeferencing Window>.

Processing will be executed, and the <Registration Success Dialog > will appear when completed.

The processing results are displayed by clicking the [Report] on the <Target Registration and
Georeferencing Window>.

m Target Registration and Georeferencing (without control point)

Here explains the registration method of common points (tie points) set between models.

IC3 The procedure for creating tie points is same as “Target Registration and Georeferencing”. See
1 to 3 above.

4. Select the "Model Project" node which includes the model to register on <Workspace
Window>, and click menu [Fuse] -> [Targets and Georeferencing].

<Target Registration and Georeferencing Window> is displayed.

A W
oot i |

Cartosd Name Certrd Enzes

Conbl = sbaervet peas

atral am © Control Ko Sheervad Nams: Gbsarvad Typa theoreed Baran

W e n1m Ammoote

5. Select multiple points at the same place prepared in each model from <Observation
points> while pressing the {ctrl} key, and click [Add].

The points will be added to the field "<Control + observed pairs>".

%

+ Add to the pairs of known point and observation point for at least three control points. Accuracy
will be higher as the number of added point is larger. A provisional point is added to "Known
points" in this case.

6. Click [Register] on the <Target Registration and Georeferencing Window>.

Processing will be executed, and the <Registration success dialog> will appear when completed.
The processing results are displayed by clicking the [Report] on the <Target Registration and
Georeferencing Window>.
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m Complicated registration

I3 For details on complicated registration, refer to 3.4 Registration of Clouds-"Complicated
registration"”.
Chapter 4.4 of the station set has the same function as the "Model Set" of the model project and
the station has the same function as the "Model" of the model project.

m Cancelling registration

1. Select the <Model Project> or <Model> node on the workspace and click [Fuse] ->
[Cancel] on the menu.

The coordinate system only for the selected node will return to the initial state.

2. To check whether the registration is released or not, right-click the node and click
[Property].

The [Transformation] item will be "0."
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5.EDITING POINT CLOUDS

53 Menu Commands

m Fuse tab
Function Description
Adjust the density and precision of created
Cloud NE cloud.
00 Cancels the model registration and restores the
Cancel °o°c°© initial state. It can be used for "Model Project" or
"Model" node on <Workspace Window>.
"Model Project" or "Model" can be manually
Manual 00 . . .
Q00 moved in parallel direction or rotated.
. R ! | Assigns the data for each model with arbitrary
Leave interval Qe |
] R interval.
» Matching of point clouds is executed. Point
Cloud-to-Cloud ) e clouds in the models selected on < Cloud-to-
49 Cloud Registration Window> will be registered.
A common point among the models is prepared,
. R R | and registration is executed so that the common
Targets and Georeferencing \ 7/ . "
o point would come to the same position. In

model,

Quick Geo Reference

Project the data analyzed in the geodetic
coordinate system on the map roughly.

Accuracy report

Indicates the accuracy of the model registration
results. The names of the registered models
"Cloud Name", rate of overlap between point
clouds "Overlap", and the amount of shift
between points when registration is executed
using tie points "Point to Point RMS" are
displayed.

Import Models

Loads an existing model project.

Create Model Set

Prepared a new model set.

Create Model

Prepares a new model.
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<= | Loads points, distance, polyline, polygon, or
Import planes into a basic figure.
Outputs points, distance, polyline, polygon, or
— planes. The output format can be selected from
Export AutoCAD 2000 Drawing(*.dwg), AudoCAD
DXF(*.dxf), ESRI Shape(*.shp), and Points
name,n,e,z(*.csv).
m Edit tab
Function Description
Switches between view/hide for all the ite. ms in
Show Al m the project in which the node selected on
> Workspace is registered.
. The node selected on <Workspace Window> is
Hide Al displayed on screen.
>
J T % Display the selected items on <Map View> and
ump 1o ﬁ <3D View>.
Click one of Split Views and select arbitrary run
data in <Work Space Window> and click "Set
Set Scope Dj Scope". Then, two views can be displayed
simultaneously.
Display color can be edited.
o000
Color Range | | T "Set a range of trajectory color"
Distance /O Create a distance item from two point primitives.
Lalalalol

Remove Item Workspace

Remove the Model project registered in the
workspace. It does not mean deleting Model
project data from PC.

Delete

Delete the Model station registered in the
workspace. Selected Model project will be
deleted from PC.

Change Name

Changes the name of the node. It can be used
for model nodes.

Export

Execute export of point clouds.
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Export Orthophotos From
Cloud

Generates the ortho for the point clouds that is
displayed.

Show in Explorer

Display <Property Window> of the selected
item.

Properties

Display sub-class properties of the selected item
in a table format.

Table

Display sub-class properties of the selected item
in a table format.
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6. COLLAGE WEB

This chapter describes two MAGNET Collage’s functions for Collage Web : uploading data from
MAGNET Collage to Collage Web and reading Collage Web’s data to see it in MAGNET Collage
viewer.

6 Data Upload from MAGNET Collage

1. Right-click some item in <Workspace Window> and then click "Publish to Collage

Web...", or select some item in <Workspace Window> and then click "Publish" '.'.‘uﬁ
0

in "Edit" tab.
The <Publish to Collage Web> is displayed.

2. Check the data you want to upload.

[ rublish 1o Collage Cioud *

Input Data | Connection

Select e to Upicad.

T Layer Name (Double-Click to edvT)
w be] IPS Rum = 2015-02- 10_14-28-,

1] Ciowd

] Trajectory

kel Panoramas 1PS Pancramas - 2015-02-10_14-24-46
~ |l Model Project - Newhiodel

w || New Modal (Model)
v [ Qo
[ New Cloud

tems of the same type in each project

w Collage Web Prajoct with the published layers

Frogect Settngs

Froject Name: PS5 Run - 2015-02-10_14-29-46

Coordinate Systom: | Assipn UTM Comminate i Salect

Gaaidt; Setect
Fausti Cancel

Publish to Collage Web Dialog (Input Data tab)

If "Merge items of the same type in each project" is checked, same type data in each project of
MAGNET Collage will be merged into one layer and uploaded.
A layer name suffix can be set for all the merged layers.

If "Create new Collage Web Project with the published layers" is checked, new Collage Web
project which contains the uploaded layers will be created.

The Coordinate System and Geoid can be manually set for the project. Setting a custom
Coordinate System overrides the automatic calculation that is done normally.

Set the coordinate system for the project to click [Select] by the right side of coordinate system
text box.
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3.

<Search and select dialog> will be displayed.

I sesrch and Select * [

urited states Search

1GLD 1955 height
1GLD 1985 height
G508

ITRF2006

fahnston fsland 1961

WAL

1

2

]

]

5

] Midway 1961
- 4

4 7'~ NGVD'2S height
8 NADIT f Alabama Eact
W MADZT ¢ Alabama West
11 NADZT f Alacka Albers

15 NAD2T / Alasks zone 4
16 WADET f Alasks zone 5

¢ Alasks 008 5
18- MADZ7 / Alaska zone 7

19 NADZT f Alaska zone &

Selact Carced

« If the search bar is empty, coordinate system list isn't displayed.
+ At least a whole word is needed for search.
» The keywords are coordinate system, ESPG code, country and states.

Input a keyword to the search bar and click the [Search]. Coordinate system list will be displayed.

Choose a coordinate system and click [Select].

Input your "User ID" and "Password" in "Connection" tab and click [Connect].

Input Deee || Connectan

Pravids Collags Wb usar credentials:
Clowd URL:
Wmer [0
Pazword:
Connect | Clese Credentils
Impertant warning:
The connection by Collage Web might fail for a number of reasong:
- A nebwork communication falure,

- Multiple users are publiching data 2t the same bime, n that cace. the svallable storage space for the
organtzstion might b fully mnsumed without priar waring,

The same user connects again o Colage Cloud whie the current cornection from MAGNET Collage = used. This
happers if the use sgrs in b Collage Web or pubishes data from another MAGNET Collags instonce.

I all those cases the current publishing tasks will fail. 1f the failure happans, please log out fram other
Ications, doar tha cradantials and eator tham o recannect. After that, try again to publish the dats.

Firiich Cancel

Publish to Collage Web Dialog (Connection tab)
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%

» The connection to Collage Web might fail for a number of reasons:

- A network communication failure. When you communicate over public Wi-Fi or mobile data
connection, the network can becomes unstable, in that case the connection to Collage Web
might be disconnected.

- Multiple users are publishing data at the same time. In that case, the available storage space for
the organization might be fully consumed without prior warning.

- The same user connects again to Collage Cloud while the current connection from MAGNET
Collage is used. This happens if the user signs in to Collage Web or publishes data from another
MAGNET Collage instance.

In all those cases the current publishing tasks will fail. If the failure happens, please log out from
other locations, clear the credentials and enter them to reconnect. After that, try again to publish
the data.

4. After login successfully done, click [Finish] to start uploading.

The "User ID" and "Password" fields will be cleared by clicking [Clear Credentials].

These are data types in each system you can upload.

System Data
IP-S Point Cloud, Panorama Image, Trajectory, Primitives
GLS Point Cloud, Panorama Image, Primitives
Model Point Cloud, Primitives

%

« If your previous upload was not completed, you will be asked if you want to try to finish the
previous upload or start over the processing, creating a new layer in the server.
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6.2 Advice before Uploading the Data

1. Limit the data to be exported.

For point clouds, the Cloud Selection tools allow to choose a portion of the data in the Map or 3D
views. [’ "2.6 Edit of Clouds"-"Selection and edit of clouds"

For panoramas and trajectories, a segment or multiple segments of the trajectory can be selected
by using the Select tools in the Tools tab.
I3 "4.3 Data Editing"-"Specifying data editing segment"

The publication of point clouds, panoramas and trajectories will be automatically limited to the
selected points and trajectory segments.

2. Simplifying the point clouds.

To reduce the storage and streaming consumed, the user may publish point clouds with reduced
density. The appropriate density will depend on the target application: feature extraction, cross
section extraction, visual inspection, etc.

I3 "2.6 Edit of Clouds"-"Creating clouds and adjustments”
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6.3 Open from Collage Web

1.

2.

3.

Right-click "Web Services" in <Workspace Window> and then click "Open from Collage

[

Web...", or select some item in <Workspace Window> and then click "Add" -°-°-<:ﬂ in
*0

"Fuse" tab.

The <Connect to Collage Web> is displayed.

Check the data you want to read from Collage Web.

s e

Livermare
1 Livermaore Interiar
_14-20-46

Connect to Collage Web Dialog (Services tab)

Input "User ID" and "Password" in "Connection" tab and click [Finish] to start reading
data.

*» The files downloaded from the point clouds added to the Web Services are stored in a local
cache folder. The location of those files can be accessed using the Show Selected Item in the
Explorer tool. The files are stored to improve the performance of the visualization and also to
avoid downloading them repeatedly. They are reused every time the same Web Service is added
to a workspace. You can delete these files manually if you don't need them anymore.

You can also delete these items and cache files at the same time deleting them on <Remove
Selected ltem Dialog> with checking "Delete local cache files" check box.

B Remove Selectzd ftem * |

Do you want 1o remove this item fiom the workspace?

Yes Mo * Dolote local cache files|
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Free Subscription License
§
E - = 2
Category Group Command g E E E e
$l: 1335
File Workspace |New v v v v v
Open v v v v v
Open Recent v v v v v
Save v v v v v
Save As v v v v v
Close v v v v v
Data Add Existing IP-S3 Run v v v v v
Import IP-S2 Run v v
Add Existing RD-M1 Run v v v v v
Add Existing GLS Project v v v v v
Create New GLS Project v v
Add Existing Model Project v v v v v
Create New Model Project v v v v
Export Export Orthophotos From Cloud v v v v
Help About v v v v v
Read Manual v v v v v
Read RD-M Manual v v v v v
Settings Settings v v v v v
License License v v v v v
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Category

Group

Command

Free

Subscription License

Viewer

Canvas Kit
Scan Kit
Mobile Kit

View

Navigation

Swap Map

Swap Panorama

Sync Map

Sync 3D

Camera
Projection

Perspective

Parallel

Camera
Presets

TOP

Bottom

Front

Back

Right

Left

Trajectory
Color

Velocity

Elevation

Position Sigma

Flat

Scan Color

Intensity

Grayscale

Image

Elevation

Flat

Station

Density

DEM

Elevation

Flat

TIN

Elevation

Flat

Volume

Interpolate

Binary

Surfaces
Style

Flat

Smooth

Wireframe

Render
Style

Point

Circle

Sphere

ANERNERNERNERNERNERN N EAN N NN N NN I N IR NN AN ERN EEN IR NN BN RN IR N IR N IR N ERN AN BN ERN RN BN BN

AP SP PP s] ]S sp ] ] ] sfsps] ] ] spsps] ] sps] s )]s s]s] s || <] <] Sean & Mobile Kit

AN IENIENIENEEN BN N BV ENENENEN ENENENVENENENENENENENENEN EVENEVENENENENEVENEN
AN IENIEN NN ENEN BV ENENENEN ENENENENENENENENENENENEN EVENEVENENENENEVENEN
AN IENIENIENEN BN N BV ENENENEN ENENENVENEN BN ENENENENENEN EVENEVENENENENEVENEN
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Category

Group

Command

Free

Subscription License

Viewer

Canvas Kit
Scan Kit
Mobile Kit

View

Scan Points

Increase Size

Decrease Size

Reset Size

Increase Density

Decrease Density

Reset Density

Window

Second View

Split View Split Horizontally

Split Vertically

Hide Split View

Properties

Workspace

Tasks

Reset Layout

Cloud

Selection

Rectangle

Polygon

All

Clear

Invert

Modify
Selection

Replace

Add

Subtract

Intersect

Classification

Hide

Show/Hide

Show All/Hide All

ANERNERNERN RN NN NN NN RN AN ERN IR NI N IR N ERNERNERNERNERN ERN EAN IR N ERN

Delete

Restore

Restore All

Display

Normal

Hidden

Deleted

Reset

ANERNERN RN

S]] PP ] ]S sp P ] ] s sp sl )]s sps] ] ] s s] s ] ] s]g] «] | <[ Sean & Mobile Kit

ANV ENENENENEN ENEN AN ENENENEN ENENENENENEN RN EVENENEN RN EVENENENENEN
NNV ENENENENEN ENEN AN ENENENEN ENENENENENEN RN EVENENEN RN EVENENENENEN
ANV ENENENENEN ENENENENENENEN ENENENENENEN RN ENENENEN RN EVENENENENEN

217



7.APPENDIX

Category

Group

Command

Free

Subscription License

Viewer

Canvas Kit

Scan Kit
Mobile Kit

Tools

Segments

Select

Unselect

Clip

Unclip

Primitives

Point

Distance

Polyline

Polygon

ANERNERNERN

Plane

Fit Plane to Picks

Elevated Plane

Surfaces

DEM

TIN

Volume

Contours

Picking

Interpolate

Fuse
(Workspace)

Workspace

Add Existing IP-S3 Run

Add Existing RD-M1 Run

Add Existing GLS Project

Add Existing Model Project

NIENENENEN

NINENENENENENENENENEVENENENENENENENENEN

NN ENENENENENENENEVENENENENENENENENEN

Create New GLS Project

Create New Model Project

<

NN IENENENEN RN RN EVENENENENENENENENENENENEVEN

Import /
Export

Import IP-S2 Run

Fuse
(IP-S)

Process

Trajectory

Images

Scans

Cloud

Adjustment

Adjustment

Edit Loops

Edit GCPs

Revert Trajectory

Trajectory Jump Correction

Primitives

Import

Export

NI N NN N N N N N N N NN AN NN NN RN ENEN NN ENENENENENENEN RN N LRG0

NN ENENENENENENENENEVEEN N
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Category

Group

Command

Free

Subscription License

Viewer

Canvas Kit
Scan Kit
Mobile Kit

Fuse
(GLS)

Process

Scans and Images

Registration

Clear

Manual

Spread

Cloud-to-Cloud

Targets and Georeferencing

Accuracy Report

Occupation and Backsight

Resection

Quick Georeferencing

Workspace

Import Stations

Create Station Set

Primitives

Import

Export

Fuse
(Model)

Process

Clouds

Registration

Clear

Manual

Spread

Cloud-to-Cloud

Targets and Georeferencing

Accuracy Report

Automatic Georeferencing

Workspace

Import Models

Create Model Set

Create Model

Create Cloud

Import /
Export

Import Cloud

Primitives

Import

Export

A N N N N N N N N N RN RN N NN NN ENENENEN RN ENENEVENENEN
SRS RS R R N NN NN N NN ENENENENEN ENENENENENENEN NN RN U L

NN RN NN RN NN RN AN ENENENENERNENEN
NN RN N N RN NN RN AN ENENENEN RN NN

Fuse
(Collage
Web)

Collage
Web

Add

AN

AN
AN
AN
AN

Edit
(Workspace)

Viewer

Show/Hide

Show All/Hide All

Jump To

Set Scope

Workspace

Remove All

Properties

Show in Explorer

Properties

NINIENENENENEN

ARNIENIENIENIRNIRN
ARNIENIENIENIRNIRN
ARNIENIENIENIRNIRN
ARNIENIENIENIRNIRN
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Free Subscription License
§
= = [}
. ¥4 = < 3
Category Group Command 9] » X = )
2|5 3|2
> © 3 [¢) o3
[$) = <
O
(%]
Edit Viewer Jump To v v v v v
(Map) Properties | Show in Explorer v v v v v
Properties v v v v v
Edit Viewer Jump To v v v v v
(KMLs) Workspace |Remove All v v v v v
Add KML v v v v v
Properties | Properties v v v v v
Table v v v v v
Edit Viewer Jump To v v v v v
(Shapetilcs) Workspace |Remove All v v v v v
Add Shapefile v v v v v
Properties | Properties v v v v v
Table v v v v v
Edit Viewer Jump To v v v v v
(Orihopheics) Workspace |Remove All v v v v v
Add Orthophoto v v v v v
Properties | Properties v v v v v
Table v v v v v
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Category

Group

Command

Free

Subscription License

Viewer

Scan Kit

Canvas Kit
Mobile Kit

Edit
(IP-S)

Viewer

Show/Hide

Show All/Hide All

Jump To

Set Scope

Color Range

Playback

Slice

Workspace

Remove

ANERNERNERNERNERNERNERN

NENENENENENENEN
NENENENENENENEN

Clean Up

Delete

<

<
<

Delete All

AN

<
<

Import /
Export

Export

Import External Images

Export Orthophotos From Cloud

Primitives

Point

Distance

Polyline

Polygon

ANERNERNERN

Plane

Fit Plane to Picks

Elevated Plane

Collage
Web

Upload

Properties

Show in Explorer

Properties

Table

ANERNERNEEAN

NN RN N NN N EN RN RN RN RN RN RN RN AN ENENENENENEN RN RN
P[] o] s spsp s ] s sf s ] ] s]s] s ] )R] «] <] Sean & Mobile Kit

AURNIENEREN NN ENENEN RN RN
AURNIENEREN NN ENENEN RN RN
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Category

Group

Command

Free

Subscription License

Viewer

Canvas Kit
Scan Kit
Mobile Kit

Edit
(GLS)

Viewer

Show/Hide

Show All/Hide All

Jump To

Set Scope

Color Range

Slice

ANERNERNERNERNERN

ANENIENIENIENEN
ANENIENIENIENEN

Registration

Reset Coordinate System

Workspace

Remove Item

Delete

Delete All

Rename

ANERNERN RN

Import /
Export

Export

Export Orthophotos From Cloud

Primitives

Point

Distance

Polyline

Polygon

ANERNERNERN

Plane

Fit Plane to Picks

Elevated Plane

Create Point

Collage
Web

Upload

Properties

Show in Explorer

Properties

Table

Edit
(Model)

Viewer

Show/Hide

Show All/Hide All

Jump To

Set Scope

Color Range

Slice

Section View

NNINENENENENENENENENERN

Registration

Reset Coordinate System

Workspace

Remove Iltem

<

Clean Up

Delete

Delete All

AN

Rename

SN N N N N N N N N N N N N N N N N N R N N N N N N N N N EN RN ENENENENENEN
N R R R R R S R R R B R A R R R N N NN N N N N NN N NN AN NN NN RN NN N R G

S IS NN BN N NN N N N RN RN N RN N N NN NN NN ENENENENENEN
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Category

Group

Command

Free

Subscription License

Viewer

Canvas Kit
Scan Kit
Mobile Kit

Edit
(Model)

Import /
Export

Export

Export Orthophotos From Cloud

Import Alignment

Import TIN

Export TIN

Import DEM

Export DEM

Export Contours

Export Profile

Export Cross Sections

Primitives

Point

Distance

Polyline

Polygon

ANERNERNERN

Plane

Fit Plane to Picks

Elevated Plane

Explode Cross Section

Apply As Boundary

Surfaces

Filter Triangles

Fill Holes

Process

Calculate Point Cloud Density

Collage
Web

Upload

Properties

Show in Explorer

Properties

Table

Edit
(Collage Web)

Viewer

Jump To

Properties

Properties

Table

AN YR NI RN

AN NN NN N NN NN NN NN NN NN ENEN RN RN RN RN RN NN LI

NN NN ENEE N N NN AN NN RN EN BN ENEVENEN RN RN ENENEVENENENEN
NN NN RN RN NN AN NN RN EN BN ENEVENEN AN RN ENENEVENENENEN
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