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GstarCAD Point Cloud 

User Guide 
 

CƻǊ ŎƻƴǾŜǊǝƴƎ Ǉƻƛƴǘ ŎƭƻǳŘǎ ǘƻ /!5Σ ǿŜΩǊŜ ŜȄŎƛǘŜŘ ǘƻ ƛƴǘǊƻŘǳŎŜ ¦ƴŘŜǘ ŦƻǊ DǎǘŀǊ/!5Η ¢Ƙƛǎ ǇƻǿŜǊŦǳƭ 

ǎƻƭǳǝƻƴ ōǊƛƴƎǎ ŀ Ŧǳƭƭ ǎǳƛǘŜ ƻŦ ǘƻƻƭǎ ŦƻǊ ǇǊƻŎŜǎǎƛƴƎ Ǉƻƛƴǘ ŎƭƻǳŘ ŘŀǘŀΣ ǿƛǘƘ DǎǘŀǊ/!5ϥǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ 

ŘǊŀƊƛƴƎ ŦŜŀǘǳǊŜǎΣ ȅƻǳ Ŏŀƴ ŎǊŜŀǘŜ ŀŎŎǳǊŀǘŜ н5 ŀƴŘ о5 ŘǊŀǿƛƴƎǎ ŜǾŜƴ ƳƻǊŜ ŜŶŎƛŜƴǘƭȅΦ 

²ƛǘƘ ¦ƴŘŜǘ LƴŘŜȄŜǊΣ ȅƻǳ Ŏŀƴ ŎǊŜŀǘŜ Ǉƻƛƴǘ ŎƭƻǳŘ ǇǊƻƧŜŎǘǎ ǎŜŀƳƭŜǎǎƭȅ ǿƛǘƘ Řŀǘŀ ŦǊƻƳ ŀƴȅ ƭŀǎŜǊ ǎŎŀƴƴŜǊ 

ƻǊ ŘǊƻƴŜΣ ǘƘŜƴ ƻǇŜƴΣ ǘǊŀƴǎŦƻǊƳΣ ŀƴŘ ƳŀƴŀƎŜ ǘƘŜƳ ŘƛǊŜŎǘƭȅ ƛƴ DǎǘŀǊ/!5 ό{ǳǇǇƻǊǘŜŘ ŦƻǊƳŀǘǎΥ ϝΦ9ртΣ 

ϝΦC[{Σ ϝΦw/tκw/{Σ ϝΦt¢·Σ ϝΦ½C{ΣϝΦ[!{Σ ϝΦ[!½Σ ϝΦt¢{Σ ϝΦt[¸Σ ϝΦ5tΣ ϝΦCtwΣ ϝΦ[{twhWΣ ϝΦC²{Σ ϝΦ/[оΣ ϝΦ/[wΣ 

ϝΦw{tΣ !{/LL κ b9½ ό·Σ¸Σ½κƛκwD.ύ ŀƴŘ ŎǳǎǘƻƳ !{/LL κ ¢·¢ ŬƭŜ ŦƻǊƳŀǘ ƛƳǇƻǊǘύΦ  

LƴǘŜƎǊŀǘŜŘ ǿƛǘƘ ǘƘŜ ¦ƴŘŜǘ .ǊƻǿǎŜǊΣ ¦ƴŘŜǘ ŦƻǊ DǎǘŀǊ/!5 ŀƭǎƻ ƻũŜǊǎ ƛƴǘŜǊŀŎǝǾŜ ŜŘƛǝƴƎ ŀƴŘ 

ǾƛǎǳŀƭƛȊŀǝƻƴ ŎŀǇŀōƛƭƛǝŜǎΣ ŀƭƭƻǿƛƴƎ ǳǎŜǊǎ ǘƻ ǾƛŜǿΣ ŀƴŀƭȅȊŜ ŀƴŘ ƴŀǾƛƎŀǘŜ ȅƻǳǊ ŘƛƎƛǘŀƭ Řŀǘŀ ŀǎ ŀ 

ǇŀƴƻǊŀƳƛŎ ǾƛŜǿΣ ǎǇŜŜŘƛƴƎ ǳǇ ǘƘŜ ŎǊŜŀǝƻƴ ǇǊƻŎŜǎǎΦ  

¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ƛƴŎƭǳŘŜǎ ƎǳƛŘŜ ŦƻǊ ¦ƴŘŜǘ tƻƛƴǘ /ƭƻǳŘ ŀƴŘ ¦ƴŘŜǘ CƭƻƻǊ tƭŀƴ ƻƴ DǎǘŀǊ/!5Σ ŀǎ ǿŜƭƭ ŀǎ 

¦ƴŘŜǘ LƴŘŜȄŜǊ ǇǊƻƧŜŎǘ ŎǊŜŀǝƻƴ ǘǳǘƻǊƛŀƭ ŀƴŘ ¦ƴŘŜǘ .ǊƻǿǎŜǊ ŦŜŀǘǳǊŜǎ ƎǳƛŘŜ ŦƻǊ DǎǘŀǊ/!5Φ 

 

1. Undet Point Cloud 

!ƭƭ ¦ƴŘŜǘ ǘƻƻƭǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ŀ ŘŜŘƛŎŀǘŜŘ wƛōōƻƴ ƳŜƴǳ ŎŀƭƭŜŘ ¦ƴŘŜǘ tƻƛƴǘ /ƭƻǳŘΣ ǿƘƛŎƘ ǎǇƭƛǘǎ ƛƴǘƻ 

ǎŜǾŜǊŀƭ ƭƻƎƛŎŀƭ ǘŀōǎΦ 

 

1.1. Project Management 

ü Open: Allows you to open an existing point cloud project. 

ü New: Opens the Undet Indexer to create a new point cloud project. 

ü Close: Closes the current point cloud project. 

ü Transform: Opens the Coordinate System Manager for moving/rotating 

point cloud. 

ü Scan data: Opens the Scan Data toolbox. 
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Â Scan Data toolbox 

 !ŘŘΥ ŎǊŜŀǘŜǎ ŀ ƴŜǿ ǎŎŀƴ Ǉƻǎƛǝƻƴ ƎǊƻǳǇΦ 

 wŜƳƻǾŜΥ ǊŜƳƻǾŜκǳƴƎǊƻǳǇ ǎŜƭŜŎǘŜŘ ǎŎŀƴ Ǉƻǎƛǝƻƴ ƎǊƻǳǇΦ 

 9ƴǝǊŜ ǇǊƻƧŜŎǘΥ ƎǊƻǳǇǎ ǎŎŀƴǎ ƻŦ ǘƘŜ Ŧǳƭƭ ǇǊƻƧŜŎǘ όƛƴǘŜǊƴŀƭ ŀƴŘ ŜȄǘŜǊƴŀƭύ ōȅ 

ǎŜƭŜŎǝƴƎ ƛƴǘŜǊƴŀƭ ǎŎŀƴ Ǉƻǎƛǝƻƴ ƳŀǊƪŜǊǎΦ 

 LƴǎƛŘŜ hƴƭȅΥ ƎǊƻǳǇǎ ƛƴǘŜǊƴŀƭ ǎŎŀƴǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ōȅ ǎŜƭŜŎǝƴƎ ƛƴǘŜǊƴŀƭ ǎŎŀƴ 

Ǉƻǎƛǝƻƴ ƳŀǊƪŜǊǎΦ 

 .. ǎƛȊŜΥ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ǊŜǎƛȊŜ ǘƘŜ ǎŎŀƴ Ǉƻǎƛǝƻƴ ƳŀǊƪŜǊ ǎƛȊŜ όǎǇƘŜǊŜύΦ 

 

Steps to group scan positions: 

1. Make scan position markers visible by ticking BB in 

the Scan Data toolbox. 

2. Select Full project or Inside only grouping. 

3. Select all scan station markers for grouping. 

 

!ƊŜǊ ǎŜƭŜŎǝƴƎ ŀƭƭ ǎŎŀƴ ǎǘŀǝƻƴ ƳŀǊƪŜǊǎΣ ŎƭƛŎƪ 9b¢9w ǘǿƛŎŜ 

ǘƻ ŎƻƴŬǊƳ ǘƘŜ ǎŜƭŜŎǝƻƴΦ 

tƛŎƪ ŀ ǎǘŜǇπƛƴ ǎŎŀƴ ƘŜƛƎƘǘ ǘƻ ƎǊƻǳǇ ǎŜƭŜŎǘŜŘ ǎŎŀƴ ŬƭŜǎ ƛƴǘƻ 

ƭƻƎƛŎŀƭ ƎǊƻǳǇǎ όŜȄǘŜǊƴŀƭΣ LƴǘŜǊƴŀƭ ƭŜǾŜƭ мΣ LƴǘŜǊƴŀƭ ƭŜǾŜƭ 

нΧΦύ ŀƴŘ ǇǊŜǎǎ 9b¢9wΦ !ƊŜǊ ǘƘƛǎΣ ȅƻǳǊ ǎŎŀƴ ǎǘŀǝƻƴǎ ǿƛƭƭ 

ōŜ ƎǊƻǳǇŜŘ ƛƴǘƻ ƭƻƎƛŎŀƭ ƎǊƻǳǇǎΦ 

 

Â Marker right mouse click menu 

 

²ƘŜƴ ¦ƴŘŜǘ ǎŎŀƴ Ǉƻǎƛǝƻƴ ƳŀǊƪŜǊǎ ŀǊŜ ǎŜƭŜŎǘŜŘΣ ȅƻǳ Ŏŀƴ ŀŎŎŜǎǎ ŀŘŘƛǝƻƴŀƭ ¦ƴŘŜǘ ŦǳƴŎǝƻƴǎ ōȅ ǊƛƎƘǘπŎƭƛŎƪƛƴƎΣ 

ǘƘŜǎŜ ƻǇǝƻƴǎ ǇǊƻǾƛŘŜ ŜƴƘŀƴŎŜŘ ŎƻƴǘǊƻƭ ŀƴŘ ƻǊƎŀƴƛȊŀǝƻƴ ǿƘŜƴ ǿƻǊƪƛƴƎ ǿƛǘƘ ¦ƴŘŜǘ ǎŎŀƴ Řŀǘŀ ŎƭŀǎǎŜǎΦΥ 
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{Ƙƻǿ ǎŜƭŜŎǘŜŘ Řŀǘŀ ŎƭŀǎǎŜǎΥ 5ƛǎǇƭŀȅ ǘƘŜ ǎŜƭŜŎǘŜŘ ǎŎŀƴ Řŀǘŀ ŎƭŀǎǎŜǎ ƛƴ ȅƻǳǊ ǿƻǊƪǎǇŀŎŜΦ 

IƛŘŜ ǎŜƭŜŎǘŜŘ Řŀǘŀ ŎƭŀǎǎŜǎΥ /ƻƴŎŜŀƭ ǘƘŜ ǎŜƭŜŎǘŜŘ ǎŎŀƴ Řŀǘŀ ŎƭŀǎǎŜǎ ŦǊƻƳ ǾƛŜǿΦ 

IƛŘŜ ǎŜƭŜŎǘŜŘ ǎǘŀǝƻƴ ƳŀǊƪŜǊǎΥ IƛŘŜ ǘƘŜ ƳŀǊƪŜǊǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǎŜƭŜŎǘŜŘ ǎŎŀƴ Řŀǘŀ ŎƭŀǎǎŜǎΦ 

LǎƻƭŀǘŜ ǎŜƭŜŎǘŜŘ Řŀǘŀ ŎƭŀǎǎŜǎΥ CƻŎǳǎ ŜȄŎƭǳǎƛǾŜƭȅ ƻƴ ǘƘŜ ǎŜƭŜŎǘŜŘ ǎŎŀƴ Řŀǘŀ ŎƭŀǎǎŜǎ ǿƘƛƭŜ ƘƛŘƛƴƎ ƻǘƘŜǊǎΦ 

LǎƻƭŀǘŜ ǎŜƭŜŎǘŜŘ ǎǘŀǝƻƴ ƳŀǊƪŜǊǎΥ LǎƻƭŀǘŜ ƻƴƭȅ ǘƘŜ ƳŀǊƪŜǊǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǎŜƭŜŎǘŜŘ ǎŎŀƴ Řŀǘŀ ŎƭŀǎǎŜǎΦ 

aƻǾŜ ǘƻ DǊƻǳǇΥ DǊƻǳǇ ǘƘŜ ǎŜƭŜŎǘŜŘ ǎŎŀƴ Řŀǘŀ ŎƭŀǎǎŜǎ ŦƻǊ ŜŶŎƛŜƴǘ ƳŀƴŀƎŜƳŜƴǘΦ 

 

Â Clipping Boxes 

 

 ̧ Right Click menu 

wƛƎƘǘπŎƭƛŎƪ ƻƴ !ŎǝǾŜ ±ƛŜǿ {ŜŎǝƻƴ !ŎǝƻƴǎΥ 

5ǳǇƭƛŎŀǘŜΥ !ƭƭƻǿǎ ȅƻǳ ǘƻ ŎǊŜŀǘŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ 

ǎŜƭŜŎǘŜŘ ŎƭƛǇǇƛƴƎ ōƻȄΦ 

9ȄǇƻǊǘΥ 9ƴŀōƭŜǎ ŜȄǇƻǊǝƴƎ ǘƘŜ Ǉƻƛƴǘ ŎƭƻǳŘ Řŀǘŀ 

ǾƛǎƛōƭŜ ǿƛǘƘƛƴ ǘƘŜ ōƻǳƴŘŀǊƛŜǎ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ 

ŎƭƛǇǇƛƴƎ ōƻȄ ŀǎ ŀ ƴŜǿ ¦ƴŘŜǘ ǇǊƻƧŜŎǘΦ 

wŜƴŀƳŜΥ !ƭƭƻǿǎ ȅƻǳ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ƴŀƳŜ ƻŦ ŀ 

ǾƛŜǿ ǎŜŎǝƻƴΦ 

 

 ̧ Side tools of Scan Data toolbox 
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Clip by Line 

Creates a new clipping box defined by line and 

thickness: 

Optional inputs: 

T ς Thickness: Choose thickness (default ς 1 

meter) 

U ς UCS: Create a new UCS based on your clipping 

box. 

V ς View: Create a new view based on your 

clipping box. 

A ς UCS and View: Create a new UCS and view 

based on your clipping box. 

 

Clip by 

Rectangle 
Creates a new clipping box defined by a rectangle. 

 

Clip inside / 

outside 

Defines polygon selection to clip the points inside 

or outside the selected area. 

 

Deactivate Deactives point cloud clipping. 

 

Colouring by 
Changes point cloud colouring mode. 

(more details in the colouring section) 

 

Colouring 

Settings 

Opens additional point cloud colouring settings. 

(more details in the colouring section) 

 

Density 

Settings 
Opens Point Cloud density settings manager. 
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Point Cloud Density Settings: 

Threshold for Loading Full Density: The range is 

typically 12-48 million points. For powerful 

computers, you can increase this range to 48-72+ 

million points. 

Maximum Visible Preview Point Count: A 

minimum of 16 million points is recommended, 

with an optimal range of 16-36+ million points. 

Project Point Resolution Information: In the 

properties section, you can check the loaded 

ǇǊƻƧŜŎǘΩǎ ǇǊŜǾƛŜǿ ŀƴŘ Ŧǳƭƭ-resolution points count. 

 

Hide/Show Hides or shows the point cloud. 

 

Clipping Box 

Visibility 

Toggles the visibility of the clipping box boundary 

on or off. 

 

Grips Adjusts the orientation of clipping box grips. 

 

Delete Removes the selected view section or clipping box. 

 

 ̧ Bottom tools of Scan Data toolbox: Smart Indicator and point cloud snapping modes 

 

Clip in Clip 
Enables the creation of a new clipping box within an existing 

clipping box. 

 

Snap to 

Point Cloud 
Enables/Disables snapping to point cloud points. 



 
у 

 

Snapping 

Options: 

N ς Snaps to Nearest point 

H ς Snaps to the Highest point Z value 

L ς Snaps to the Lowest point Z value 

 

Search radius for finding the highest or lowest point. 

 

Smart 

Indicator 
Helps you understand which source you are using: 

 

You see only preview points according to your settings for 

άaŀȄ ǾƛǎƛōƭŜ ǇǊŜǾƛŜǿ Ǉƻƛƴǘ ŎƻǳƴǘΦέ 

 

If fewer points are inside your clipping box (view section) than 

ǘƘŜ ά¢ƘǊŜǎƘƻƭŘ ǘƻ ƭƻŀŘ Ŧǳƭƭ ŘŜƴǎƛǘȅέ ǾŀƭǳŜΣ ȅƻǳ ǿƛƭƭ ǎŜŜ ǘƘƛǎ 

colour. 

 

You will see the yellow colour only when you have an active 

Ǉƻƛƴǘ ŎƭƻǳŘ ŎƭƛǇǇƛƴƎ ŀƴŘ ǘƘŜ άaŀȄ ǾƛǎƛōƭŜ ǇǊŜǾƛŜǿ Ǉƻƛƴǘ Ŏƻǳƴǘέ 

ǾŀƭǳŜ ƛǎ Ŝǉǳŀƭ ǘƻ ƻǊ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ άtǊŜǾƛŜǿ Ǉƻƛƴǘ Ŏƻǳƴǘέ ǾŀƭǳŜ 

of the entire project. 



 
ф 

 

1.2. Display 

ü High Performance: Activates the best performance density 

settings.  

Density Settings: Preview point density set to 50%. 

ü High Visibility: Activates the best visibility density settings.  

Density Settings: Preview point density set to 100%. 

ü Hide/Show: Toggles the visibility of the point cloud on and off.  

ü Density Settings:  

 

Â Threshold to Load Full Density: Typically set between 12-48 million points. For powerful computers, 

this can be increased to 48-64+ million points. 

Â Maximum Visible Preview Point Count: The minimum is set to 16 million points, with a 

recommended range of 16-36+ million points. 

 

Iƻǿ ǘƻ 5ŜǘŜǊƳƛƴŜ {ǳƛǘŀōƭŜ {ŜǩƴƎǎ ŦƻǊ ¸ƻǳǊ IŀǊŘǿŀǊŜΥ 
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LǘΩǎ ǎǘǊŀƛƎƘǜƻǊǿŀǊŘΦ ¢ƘŜ ŦǳƴŘŀƳŜƴǘŀƭ ǇǊƛƴŎƛǇƭŜ ǿƛǘƘ ¦ƴŘŜǘ ƛǎ ǘƻ ƪŜŜǇ ǘƘŜ Ǉƻƛƴǘ ŎƭƻǳŘ ƭƛƎƘǘΦ LŦ DǎǘŀǊ/!5 ƭŀƎǎ 

ŘǳǊƛƴƎ ǾƛŜǿ ǊƻǘŀǝƻƴΣ ȊƻƻƳƛƴƎΣ ƻǊ ǇŀƴƴƛƴƎΣ ƛǘ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƻƻ Ƴŀƴȅ Ǉƻƛƴǘ ŎƭƻǳŘ Ǉƻƛƴǘǎ ƘŀǾŜ ōŜŜƴ ƭƻŀŘŜŘΦ 

 

¦ƴŘŜǘ CƛƭŜ {ǘǊǳŎǘǳǊŜΥ ¦ƴŘŜǘ ǳǝƭƛȊŜǎ ŀ Řǳŀƭ ŬƭŜ ǎǘǊǳŎǘǳǊŜτǇǊŜǾƛŜǿ Ǉƻƛƴǘǎ ŀƴŘ ŦǳƭƭπǊŜǎƻƭǳǝƻƴ ǇƻƛƴǘǎΦ tǊŜǾƛŜǿ 

Ǉƻƛƴǘ ŘŜƴǎƛǘȅ ŀƴŘ ŦǳƭƭπǊŜǎƻƭǳǝƻƴ Ǉƻƛƴǘ Ŏƻǳƴǘ ŀǊŜ ƳŀƴŀƎŜŘ ǎŜǇŀǊŀǘŜƭȅΦ 

tǊŜǾƛŜǿ Ǉƻƛƴǘǎ DǊƛŘΥ ¢Ƙƛǎ Ŏŀƴ ōŜ ǎŜǘ ǿƘŜƴ ŎǊŜŀǝƴƎ ŀ Ǉƻƛƴǘ ŎƭƻǳŘ ǇǊƻƧŜŎǘ ƛƴ ¦ƴŘŜǘ LƴŘŜȄŜǊΦ 

 

Lƴ ǘƘŜ ǇǊƻǇŜǊǝŜǎΣ ȅƻǳ Ŏŀƴ 

ǾŜǊƛŦȅ ǘƘŜ ƭƻŀŘŜŘ ǇǊƻƧŜŎǘΩǎ 

ǇǊŜǾƛŜǿ ŀƴŘ ŦǳƭƭπǊŜǎƻƭǳǝƻƴ 

Ǉƻƛƴǘǎ ŎƻǳƴǘΦ 

 

 

 

 

 

 

1.3. Visualization 

ü Colouring byΧ - options: 

 

wD. /ƻƭƻǳǊǎ ǘƘŜ Ǉƻƛƴǘ ŎƭƻǳŘ ōŀǎŜŘ ƻƴ wD. όǘǊǳŜ ŎƻƭƻǳǊǎύΦ 

 

LƴǘŜƴǎƛǘȅ /ƻƭƻǳǊǎ ǘƘŜ Ǉƻƛƴǘ ŎƭƻǳŘ ōŀǎŜŘ ƻƴ LƴǘŜƴǎƛǘȅΦ 

 

DǊŜȅǎŎŀƭŜ /ƻƭƻǊǎ ǘƘŜ Ǉƻƛƴǘ ŎƭƻǳŘ ƛƴ .ƭŀŎƪ ϧ ²ƘƛǘŜΦ 

 

IŜƛƎƘǘ /ƻƭƻǳǊǎ ǘƘŜ Ǉƻƛƴǘ ŎƭƻǳŘ ōŀǎŜŘ ƻƴ IŜƛƎƘǘ ό½ ǾŀƭǳŜύΦ 

 

tƭŀƴŜ 
/ƻƭƻǳǊǎ ǘƘŜ Ǉƻƛƴǘ ŎƭƻǳŘ ōŀǎŜŘ ƻƴ {ŜƭŜŎǘŜŘ tƭŀƴŜ όǇƭŀƴŜ Ŏŀƴ ōŜ 

ŎƘƻǎŜƴ ƛƴ ǎŜǩƴƎǎύΦ 



 
мм 

 

CŀŎŜǎ 
/ƻƭƻǳǊǎ ǘƘŜ Ǉƻƛƴǘ ŎƭƻǳŘ ōŀǎŜŘ ƻƴ ǘƘŜ 5ƛǎǘŀƴŎŜ ŦǊƻƳ 

ƳƻŘŜƭƭŜŘ о5 ŦŀŎŜǎΦ 

 

ü Settings: 

Â Point size slider: Adjusts the size of points. 

Â Transparency slider: Adjusts the transparency of 

the point cloud. 

Â Shading: Utilizes colours from the colouring 

palette in shading (colour count/percents of the 

palette used) 

 

 

Â Color Palette: Allows you to select a colouring palette for the best visibility/results. 

Â Auto Contrast: Automatically finds the best contrast option. 

Â Plane Settings (used with colouring by plane) 

 ̧ Choose plane: Select a plane by mouse click. 

 ̧ Flip plane: Reverse colouring by selected plane. 

 ̧ Slider: Adjusts the percentage of the visible view coloured from the plane. 

Â Fixed-size: Determines the distance of colour changes (if the Fixed Size box is unchecked, you can 

use shading settings). 



 
мн 

Â Comparison settings (used with colouring by faces) 

 ̧ Comparison Distance: Colours areas within the chosen tolerance in green from the 3D model. 

 ̧ Comparison Buffer: Specifies the maximum distance to be coloured from the model. 

 

Lƴ ǘƘƛǎ ŜȄŀƳǇƭŜΣ ŜǾŜǊȅǘƘƛƴƎ ǿƛǘƘƛƴ ŀ олƳƳ ǊŀŘƛǳǎ ƛǎ ŎƻƭƻǳǊŜŘ ƛƴ ƎǊŜŜƴΣ ǿƘƛƭŜ ŜǾŜǊȅǘƘƛƴƎ ōŜǘǿŜŜƴ олπнллƳƳ ƛǎ 

ŎƻƭƻǳǊŜŘ ƛƴ ǊŜŘ ŀǎ ŘŜŬƴŜŘ ƛƴ ǎŜǩƴƎǎΦ 

 

1.4. Clipping Box 

 

ü Clip by Line: Creates a new clipping box defined by line and thickness: Optional Inputs from the 

command line.  

Â T ς Thickness: Choose thickness (default ς 1 meter). 

Â U ς UCS: Create a new UCS based on your clipping box. 

Â V ς View: Create a new view based on your clipping box. 

Â A ς UCS and View: Create a new UCS and view based on your clipping box. 



 
мо 

 

ü Clip by Rectangle: Creates a new clipping box defined by a rectangle. 

 

ü Clip Inside: Defines polygon selection to clip the points inside of the selected area. 

 



 
мп 

ü  Clip outside: Defines polygon selection to clip the points outside of the selected area. 

ü  Deactivate: Deactivates active point cloud clipping to see the entire point cloud. 

ü  Clipping Box visibility: Toggles the visibility of the clipping box boundary on or off. 

ü  Grips: Changes the orientation of clipping box grips. Shortcut: (Ctrl + Shift + 1) 

 

 

1.5. Feature Extraction 

¢Ƙƛǎ ǘŀō ǇǊƻǾƛŘŜǎ ǾŀǊƛƻǳǎ ŦŜŀǘǳǊŜ ŜȄǘǊŀŎǝƻƴ ǘƻƻƭǎ ǘƻ ŜƴƘŀƴŎŜ ȅƻǳǊ /!5 

ŘǊŀǿƛƴƎ ŜȄǇŜǊƛŜƴŎŜΦ ¢ƘŜǎŜ ǘƻƻƭǎ ŀǳǘƻƳŀǝŎŀƭƭȅ ǊŜŎƻƎƴƛȊŜ ŀƴŘ ŜȄǘǊŀŎǘ 

ǎǇŜŎƛŬŎ ŦŜŀǘǳǊŜǎ ŦǊƻƳ Ǉƻƛƴǘ ŎƭƻǳŘ ŘŀǘŀΦ  

 

1.5.1. Auto Line 

!ǳǘƻ [ƛƴŜ ǘƻƻƭ ŀǳǘƻƳŀǝŎŀƭƭȅ ŘŜǘŜŎǘǎ ŀƴŘ ŜȄǘǊŀŎǘǎ ƭƛƴŜŀǊ ŦŜŀǘǳǊŜǎ ŦǊƻƳ ȅƻǳǊ /!5 ŘǊŀǿƛƴƎǎΣ ƛƳǇǊƻǾƛƴƎ ǿƻǊƪƅƻǿ 

ŜŶŎƛŜƴŎȅΦ 

¢ƘŜ ǘƻƻƭ ŀǳǘƻƳŀǝŎŀƭƭȅ ǊŜŎƻƎƴƛȊŜǎ ǿŀƭƭ ƭƛƴŜǎ ŦǊƻƳ о5 Ǉƻƛƴǘ ŎƭƻǳŘ ǎŎŀƴǎ ǿƛǘƘ ŀ ǎƛƴƎƭŜ ŎƭƛŎƪΦ {ǳōǎŜǉǳŜƴǘ ŎƭƛŎƪǎ 

ŀƭƭƻǿ ȅƻǳ ǘƻ ŎǊŜŀǘŜ ŀ Ŏƻƴǝƴǳƻǳǎ ǇƻƭȅƭƛƴŜ ŜũƻǊǘƭŜǎǎƭȅΦ 

 



 
мр 

 

!ŘǾŀƴŎŜŘ hǇǝƻƴǎΥ 

Lƴ ŎŀǎŜǎ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ƛƴǎǳŶŎƛŜƴǘ Ǉƻƛƴǘǎ ŦƻǊ ŀǳǘƻƳŀǝŎ ǊŜŎƻƎƴƛǝƻƴΣ ǘƘŜ ǘƻƻƭ ƻũŜǊǎ ŀŘǾŀƴŎŜŘ ƻǇǝƻƴǎ ǘƻ 

ǇǊŜǾŜƴǘ ǿƻǊƪƅƻǿ ƛƴǘŜǊǊǳǇǝƻƴǎΦ 

 

ü Ortho Mode: Enabling Ortho Mode in the advanced settings permits you to add line segments 

perpendicular to the previous line, ensuring precision in your drawings. 

 

ü Manual Mode: In Manual Mode, you can add the following line segment with just two clicks in any 

direction, accommodating various scenarios and drawing needs. 

 



 
мс 

 

1.5.2. Feature Extraction 

CŜŀǘǳǊŜ 9ȄǘǊŀŎǝƻƴ ǘƻƻƭ ƻǇŜƴǎ ŀǳǘƻƳŀǝŎ ŦŜŀǘǳǊŜ ŜȄǘǊŀŎǝƻƴ ǎŜǩƴƎǎΦ wŜŎƻƎƴƛȊŜǎ ǿŀƭƭǎΣ ƎǊƻǳƴŘΣ ƻǊ ƻǘƘŜǊ ǇƭŀƴŜǎ 

ǿƛǘƘƛƴ Ǉƻƛƴǘ ŎƭƻǳŘ Řŀǘŀ ŀƴŘ ŎǊŜŀǘŜǎ ŀ ƳŜǎƘ ōŀǎŜŘ ƻƴ ǎŜƭŜŎǘŜŘ ǇŀǊŀƳŜǘŜǊǎΦ ¸ƻǳ Ŏŀƴ ŜŘƛǘ ǘƘŜǎŜ ǇŀǊŀƳŜǘŜǊǎ ŀƊŜǊ 

ŎǊŜŀǝƴƎ ǘƘŜ ƳŜǎƘΦ 

ü Reset Values: Resets step size to default. 

ü Step size sliders: The step size value should be 3-5x 

bigger than the point cloud density (distance between 

neighbouring points).  

A Bigger step means a bigger distance between point 

cloud points for plane extraction. You can extract large 

planes (for example, walls, columns, and roof plane 

window frames) by selecting a bigger value. 

A Smaller step means, a smaller distance between point 

cloud points for plane extraction. By selecting a small 

value, you can extract smaller planes (for example, 

windows frames and door frames). 

ü Curvature Tolerance slider: If the surface is bumpy or 

curvy, you will be able to create a detailed mesh and 

capture small bumps and curves by increasing tolerance. 

ü Keep Vertical: If a checkmark is placed, the extracted plane will stay in the vertical position. 

ü  Find Plane: Select the initial point location to extract the plane. 

ü  Scale: Extracted plane scale function. 

ü  Rotate: Extracted plane rotate function. 

ü   Push/Pull: Extracted plane press & pull function. 

ü  Convert to Mesh: Finds and creates surface mesh according to the extracted plane. The 

command is inactive if no plane is selected.  

 

9ȄŀƳǇƭŜΥ tƭŀƴŜ wŜŎƻƎƴƛǝƻƴ ǎŜǩƴƎǎ 

tƻƻǊƭȅ ǊŜŎƻƎƴƛȊŜŘ ǇƭŀƴŜ ό{ǘŜǇ ǎƛȊŜ лΦлп Ƴύ ²ŜƭƭπǊŜŎƻƎƴƛȊŜŘ ǇƭŀƴŜ ό{ǘŜǇ ǎƛȊŜ лΦлс Ƴύ 



 
мт 

 

 

9ȄŀƳǇƭŜΥ {ǳǊŦŀŎŜ ŎǊŜŀǝƻƴ ǿƛǘƘ ǎƳŀƭƭ ǎǘŜǇ ǎƛȊŜ ŀƴŘ ŘƛũŜǊŜƴǘ /ǳǊǾŀǘǳǊŜ ¢ƻƭŜǊŀƴŎŜΦ 

ό{ǘŜǇ ǎƛȊŜ лΦоп Ƴύ 

 

ό{ǘŜǇ ǎƛȊŜ лΦоп Ƴύ 

 

 

 

¢ƘŜ ŘŜǘŀƛƭŜŘ ƎǊƻǳƴŘ ƳŜǎƘ ǿŀǎ ŎǊŜŀǘŜŘ ǳƴǝƭ ǘƘŜ 

ŬǊǎǘ ōƛƎƎŜǊ ōǳƳǇ 
5ŜǘŀƛƭŜŘ ƎǊƻǳƴŘ ƳŜǎƘ ǿŀǎ ŎǊŜŀǘŜŘ ƛƴ ŀƭƭ ŀǊŜŀǎ 

 

9ȄŀƳǇƭŜΥ {ǳǊŦŀŎŜ ŎǊŜŀǝƻƴ ǿƛǘƘ ŀ ōƛƎƎŜǊ ǎǘŜǇ ǎƛȊŜΦ ! .ƛƎƎŜǊ ǎǘŜǇ ƳŜŀƴǎ ŀ ƳƻǊŜ ŘŜŎƛƳŀǘŜŘ ƳŜǎƘ ǿƛǘƘƻǳǘ 

ǎƳŀƭƭ ōǳƳǇǎ ŀƴŘ ŎǳǊǾŜǎΦ 

ό{ǘŜǇ ǎƛȊŜ мΦоп Ƴύ 

 

ό{ǘŜǇ ǎƛȊŜ мΦоп Ƴύ ƛƴŎǊŜŀǎŜŘ ά/ǳǊǾŜ ¢ƻƭŜǊŀƴŎŜΦέ 

 



 
му 

 

 

¢ƘŜ ŘŜǘŀƛƭŜŘ ƎǊƻǳƴŘ ƳŜǎƘ ǿŀǎ ŎǊŜŀǘŜŘ ǳƴǝƭ ǘƘŜ 

ŬǊǎǘ ōƛƎƎŜǊ ōǳƳǇ 
5ŜǘŀƛƭŜŘ ƎǊƻǳƴŘ ƳŜǎƘ ŎǊŜŀǘŜŘ ƛƴ ŀƭƭ ŀǊŜŀǎ 

! ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ ƳŜǎƘ Ŏŀƴ ōŜ ŎǊŜŀǘŜŘ ŦǊƻƳ ŀƴ ǳƴŎƭŀǎǎƛŬŜŘ Ǉƻƛƴǘ ŎƭƻǳŘΦ 

 

 

 

1.5.3. Corner Line 

/ƻǊƴŜǊ [ƛƴŜ ǘƻƻƭ ǊŜŎƻƎƴƛȊŜǎ ŀƴŘ ŘǊŀǿǎ ŀ ƭƛƴŜ ƻƴ ŀ ŎƻǊƴŜǊ ōȅ ǎŜƭŜŎǝƴƎ ǘǿƻ ǿŀƭƭǎ ό{b!t Ǉƻƛƴǘ ŎƭƻǳŘ ƴƻŘŜǎύΦ 



 
мф 

 

 

1.5.4. Fit Face 

Cƛǘ CŀŎŜ ǘƻƻƭ hǇŜƴǎ ŀǳǘƻƳŀǝŎ ŦŜŀǘǳǊŜ ŜȄǘǊŀŎǝƻƴ ǎŜǩƴƎǎΦ wŜŎƻƎƴƛȊŜǎ ǿŀƭƭǎΣ ƎǊƻǳƴŘΣ ƻǊ ƻǘƘŜǊ ǇƭŀƴŜǎ ǿƛǘƘƛƴ 

Ǉƻƛƴǘ ŎƭƻǳŘ Řŀǘŀ ŀƴŘ ŎǊŜŀǘŜǎ ŀ ƳŜǎƘ ōŀǎŜŘ ƻƴ ǎŜƭŜŎǘŜŘ ǇŀǊŀƳŜǘŜǊǎΦ ¸ƻǳ Ŏŀƴ ŜŘƛǘ ǘƘŜǎŜ ǇŀǊŀƳŜǘŜǊǎ ŀƊŜǊ 

ŎǊŜŀǝƴƎ ǘƘŜ ƳŜǎƘΦ 

 

1.6. Meshing 

¢Ƙƛǎ ǎŜŎǝƻƴ ǇǊƻǾƛŘŜǎ ǘƻƻƭǎ ŦƻǊ ŜŘƛǝƴƎ ŀƴŘ ƳƻŘƛŦȅƛƴƎ ƳŜǎƘŜǎ ǿƛǘƘƛƴ 

ȅƻǳǊ /!5 ŘǊŀǿƛƴƎǎΦ  

 

1.6.1. Mesh Close Hole 

/ƭƻǎŜǎ ŀ ƳŜǎƘ ƘƻƭŜ ōȅ ǎŜƭŜŎǝƴƎ ǘƘŜ ŜŘƎŜ ƭƛƴŜ ƻŦ ǘƘŜ ƘƻƭŜ όhƴƭȅ ƛƴ ²ƛǊŜŦǊŀƳŜ Ǿƛǎǳŀƭ ǎǘȅƭŜύΦ 

[ƻŎŀǘŜ ǘƘŜ ƘƻƭŜ ƛƴ ǘƘŜ ƳŜǎƘ ŀƴŘ ǎǇŜŎƛŦȅ ǘƘŜ ŜŘƎŜ !ǳǘƻƳŀǝŎŀƭƭȅ ƛƴǘŜǊǇƻƭŀǘŜŘ ŀƴŘ ŎƭƻǎŜŘ ƘƻƭŜ 

  



 
нл 

1.6.2. Mesh Faces Erase 

9ǊŀǎŜǎ ŎǊŜŀǘŜŘ ƳŜǎƘ ŦŀŎŜǎΦ 

{ŜƭŜŎǘ ŦŀŎŜǎ ǿƘƛŎƘ ƴŜŜŘ ǘƻ ōŜ ŘŜƭŜǘŜŘ ōȅ 

ŘǊŀǿƛƴƎ ŀ ǇƻƭȅƎƻƴ 

!ƭƭ ŦŀŎŜǎ ǘƘŀǘ ǿŜǊŜ ǎŜƭŜŎǘŜŘ ōȅ ǘƘŜ ŘŜŬƴŜŘ 

ǇƻƭȅƎƻƴ ǿŜǊŜ ŘŜƭŜǘŜŘ 

  

 

1.6.3. Mesh Slice Imprint 

{ƭƛŎŜ ǘƘŜ ƳŜǎƘ ƻǊ ƛƳǇǊƛƴǘ ȅƻǳǊ ŘǊŀǿƴ ƭƛƴŜǎΣ ǊŜŎǘŀƴƎƭŜǎΣ ŀƴŘ ƻǘƘŜǊ ǎƘŀǇŜǎ ƛƴǘƻ ǘƘŜ ƳŜǎƘΦ 

aŜǎƘ {ƭƛŎŜ LƳǇǊƛƴǘ ŦǳƴŎǝƻƴŀƭƛǘȅ ƛƴ ǘƘŜ ŎƻƳƳŀƴŘ ƭƛƴŜΥ 

ü Projection plane selection 

{ŜƭŜŎǘ ǘƘŜ ǇǊƻƧŜŎǝƻƴ ǇƭŀƴŜ ŦǊƻƳ ²/{ όǿƻǊƭŘ ŎƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳύ ƻǊ ¦/{ όǳǎŜǊ ŎƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳύΦ 

ü Action type selection 

{ŜƭŜŎǘ ƳŜǎƘ ŀŎǝƻƴ ǘȅǇŜΥ 

Â Imprint ς adjust mesh vertices (3D geometry) to a reference 3D line. 

Â Slice ς divide the selected mesh into separate meshes defined by the selected drawn object. 

Â Projection ς will generate a projection line on top of the mesh surface defined by the selected 

drawn object. 

Â Projection and slice- will generate a projection line on top of the mesh surface defined by the 

selected drawn object and will divide the selected mesh into separate meshes defined by the 

selected drawn object. 

ü Mesh selection 

{ŜƭŜŎǘ ǘƘŜ ƳŜǎƘ ǘƻ ǿƘƛŎƘ ŀŎǝƻƴǎ ǿƛƭƭ ōŜ ŀǇǇƭƛŜŘΦ 

ü Object selection 



 
нм 

{ŜƭŜŎǘ ŀ ŘǊŀǿƴ ƻōƧŜŎǘ ǿƘƛŎƘ ǿƛƭƭ ōŜ ŘŜŬƴŜŘ ǇǊŜǾƛƻǳǎƭȅΦ 

1.6.4. Mesh Decimate 

Lǘ ǎƘƻǿǎ ǘƘŜ ƳŜǎƘΩǎ ƴǳƳōŜǊ ƻŦ ŦŀŎŜǎ ŀƴŘ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŦŀŎŜǎ όǘȅǇŜ ŀ ǾŀƭǳŜ ŦǊƻƳ л ǘƻ м 

όмҐмлл҈Σ лΦрҐрл҈Σ лΦмҐмл҈ΦΦΦύ 

{ƛǘŜ ƳŜǎƘ ǿƛǘƘ ŀƭƭ ŦŀŎŜǎ όмлл҈ύ 
όŦŀŎŜ ŎƻǳƴǘΥ нллпмпύ 

{ƛǘŜ ƳŜǎƘ ǿƛǘƘ ŘŜŎƛƳŀǘŜŘ ŦŀŎŜǎ όр҈ύ 
όŦŀŎŜ ŎƻǳƴǘΥ мллнлύ 

 

 

 

1.7. Draping 

¢Ƙƛǎ ǎŜŎǝƻƴ ǇǊƻǾƛŘŜǎ ǾŀǊƛƻǳǎ ǘƻƻƭǎ ŦƻǊ ǿƻǊƪƛƴƎ ǿƛǘƘ ǇƻƭȅƭƛƴŜǎ ŀƴŘ Ǉƻƛƴǘ 

ŎƭƻǳŘǎΦ  

 

1.7.1. Drape Polyline 

5ǊŀǇŜǎ ȅƻǳǊ ŘǊŀǿƴ ǇƻƭȅƭƛƴŜǎΣ ǇƻƛƴǘǎΣ ŜǘŎΦΣ ǘƻ Ǉƻƛƴǘ ŎƭƻǳŘ Ǉƻƛƴǘǎ ƻǊ о5 ƳŜǎƘ ǎǳǊŦŀŎŜΦ 

{ŜƭŜŎǘ ǇƻƭȅƭƛƴŜ ŀƴŘ ǇǊŜǎǎ ŜƴǘŜǊΦ 
hōƧŜŎǘ ǾŜǊǘŜȄŜǎ ǿƛƭƭ ōŜ ǎƴŀǇǇŜŘ ǘƻ ǘƘŜ ŎƭƻǎŜǎǘ 

Ǉƻƛƴǘ ŎƭƻǳŘ ǇƻƛƴǘǎΦ 
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1.7.2. Check 3D Polyline 

/ƘŜŎƪ ǎŜƭŜŎǘŜŘ Ǉƻƛƴǘǎ ŀƴŘ ǇƻƭȅƭƛƴŜ ōǊŜŀƪǇƻƛƴǘǎΣ ŎǳǩƴƎ ǘƘŜ Ǉƻƛƴǘ ŎƭƻǳŘ ŀǘ ŜŀŎƘ ŜƴŘΦ 

 

1.7.3. Fit 3D Polyline 

Wƻƛƴǎ ǎŜƭŜŎǘŜŘ ǇƻƭȅƭƛƴŜǎ ½ Ǉƻǎƛǝƻƴǎ ƛŦ ǘƘŜƛǊ · ̧ŎƻƻǊŘƛƴŀǘŜǎ ŀǊŜ ǘƘŜ ǎŀƳŜΦ 

  

1. Polyline XY coordinates are the same. 

2. First, select the base 3D polyline. Second, select the polyline you want the Z position to change. 

3. The second selected polyline was fit to match the first selection Z coordinates 

 

 

1.8. Image 

1.8.1. Ortho  

/ǊŜŀǘŜǎ ǊŀǎǘŜǊ ƛƳŀƎŜǎ ōȅ ǎǇŜŎƛŦȅƛƴƎ ŀƴ ŀǊŜŀΦ 



 
но 

{ŜǩƴƎǎΥ рƳƳΣ ±ƛǎƛōƭŜ ό[ƻŀŘŜŘύ tƻƛƴǘǎ {ŜǩƴƎǎΥ рƳƳΣ Cǳƭƭ wŜǎƻƭǳǝƻƴ Ǉƻƛƴǘǎ 

  

{ŜǩƴƎǎΥ мƳƳΣ Cǳƭƭ wŜǎƻƭǳǝƻƴ Ǉƻƛƴǘǎ {ŜǩƴƎǎΥ млƳƳΣ Cǳƭƭ wŜǎƻƭǳǝƻƴ Ǉƻƛƴǘǎ 

  

 

1.8.2. Profile Image 

DŜƴŜǊŀǘŜǎ ǇǊƻŬƭŜ ƛƳŀƎŜ ƻƴ Ǉƭŀƴ ǾƛŜǿ ǿƛǘƘƻǳǘ ŎƘŀƴƎƛƴƎ ¦/{ ƻǊ ǾƛŜǿ ƻǊƛŜƴǘŀǝƻƴΦ 

 

ü Resolution mm: Choose image resolution (1 to 100 millimeters). 
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ü Rendering source: Choose to render from visible (loaded) or full-resolution point cloud points. 

ü Calculate Distances: {ŜƭŜŎǘ Ψ¸ŜǎΩ ǘƻ ŀǊǊŀƴƎŜ Ǉƻƛƴǘǎ ŦǊƻƳ ǘƘŜ ŦŀǊǘƘŜǎǘ ǘƻ ǘƘŜ ŎƭƻǎŜǎǘ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ 

ŘƛǎǘŀƴŎŜΦ /ƘƻƻǎŜ ΨbƻΩ ŦƻǊ ǊŀƴŘƻƳ Ǉƻƛƴǘ ǎŜƭŜŎǘƛƻƴΦ 

ü Thickness: Specify thickness for profile slice. 

 

9ȄŀƳǇƭŜΦ CŀŎŀŘŜ ǾƛŜǿ ǿƛǘƘƻǳǘ ǇǊƻŬƭŜ ƛƳŀƎŜ 9ȄŀƳǇƭŜΦ CŀŎŀŘŜ ǾƛŜǿ ǿƛǘƘ ǇǊƻŬƭŜ ƛƳŀƎŜ 

  

 

 

1.9. Browser 

ü Sync Browser: Locates Undet Browser view by clicking on point cloud point 

(snapping to pint cloud points needs to be turned on) 

ü Create Pano: Creates new 3D panorama view for Undet browser 

Â All: creates pano from all visible and hidden scan positions 

Â Shown: creates pano from all visible scan positions 

 

/ǊŜŀǝƴƎ tŀƴƻ ōȅ ǇƛŎƪƛƴƎ ŀƴ ƻōƧŜŎǘΥ 

1. Create an object (node ς ŎƻƳƳŀƴŘ άthLb¢έύ ǿƘŜǊŜ ȅƻǳ ǿŀƴǘ ȅƻǳǊ Ǉŀƴƻ ǾƛŜǿ ŎŜƴǘŜǊ ǘƻ ōŜ ŎǊŜŀǘŜŘΦ 

2. Press the Create Pano button -> choose all or shown -> select your object (or objects) -> enter radius (in 

meters) -> enter group name. 

3. Your Pano is created, and you can find it in Undet Browser by selecting the new group category you just 

created. 

/ǊŜŀǝƴƎ tŀƴƻ ōȅ ǇƛŎƪƛƴƎ ǇƻƛƴǘΥ 
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1. bƻǘŜΥ ŘƻƴΩǘ ŦƻǊƎŜǘ ǘƻ ǘǳǊƴ ƻƴ ǎƴŀǇǇƛƴƎ ǘƻ Ǉƻƛƴǘ ŎƭƻǳŘ ǿƘŜƴ ŎǊŜŀǘƛƴƎ ōȅ ǇƛŎƪƛƴƎ ŀ Ǉƻƛƴǘ 

2. Press the Create Pano button -> choose all or shown -> snap picking point-to-point cloud or object -> enter 

radius (in meters) -> enter group name. 

3. Your Pano is created, and you can find it in Undet Browser by selecting the new group category you just 

created. 

 

ü Generate Report: Generates Model Inspection QC report based on 360-degree scan station images in 

Undet Browser to ensure the accuracy of the 3D model. 

 

¢ƻ ƎŜƴŜǊŀǘŜ ǘƘŜ ǊŜǇƻǊǘΥ 

мΦ ¸ƻǳ ǿƛƭƭ ƴŜŜŘ ǘƻ ǎŜǘ /ƻƳǇŀǊƛǎƻƴ ¢ƻƭŜǊŀƴŎŜ ŀƴŘ .ǳũŜǊ ƛƴ 

/ƻƭƻǊƛƴƎ ǎŜǩƴƎǎ ό±ƛǎǳŀƭƛȊŀǝƻƴ ¢ŀōύ 

нΦ ¢ǳǊƴ ȅƻǳǊ Ǉƻƛƴǘ ŎƭƻǳŘΣ о5 ƳƻŘŜƭǎ ŀƴŘ ǎŎŀƴ Ǉƻǎƛǝƻƴǎ ƻƴΦ 

 

оΦ /ƭƛŎƪ ƻƴ DŜƴŜǊŀǘŜ wŜǇƻǊǘ ŀƴŘ ŀŘƧǳǎǘ ǎŜǩƴƎǎΦ 

 

пΦ /ƘƻƻǎŜ ǘƘŜ ǎŎŀƴ Ǉƻǎƛǝƻƴǎ ȅƻǳ ǿŀƴǘ ǘƻ ŀƴŀƭȅȊŜ ŀƴŘ ǇǊŜǎǎ ŜƴǘŜǊ ǘǿƛŎŜΦ 
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DǎǘŀǊ/!5 ǿƛƭƭ ƎŜƴŜǊŀǘŜ осл ƛƳŀƎŜǎ ōȅ ŎƻƭƻǳǊƛƴƎ ŀƴŘ ŎƻƳǇŀǊƛƴƎ ǘƘŜƳ ǿƛǘƘ ȅƻǳǊ ǇƭŀƴŜǎ όƅƻƻǊǎΣ ǿŀƭƭǎΣ 

ŎŜƛƭƛƴƎǎΣ ŜǘŎΦύ 

 

рΦ Dƻ ǘƻ ǘƘŜ ¦ƴŘŜǘ ōǊƻǿǎŜǊ ŀƴŘ ŎƘƻƻǎŜ ǘƘŜ ƴŜǿƭȅ ŎǊŜŀǘŜŘ ƎǊƻǳǇΦ 

 

 

1.10. Help 

 ¦ǎŜǊ DǳƛŘŜΥ ƻǇŜƴǎ ¦ƴŘŜǘ ŦƻǊ DǎǘŀǊ/!5 ¦ǎŜǊ aŀƴǳŀƭ 

 !ōƻǳǘΥ ŀŎŎŜǎǎ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ ȅƻǳǊ ƭƛŎŜƴǎŜ ŀƴŘ ŀŎǝǾŀǝƻƴΦ  
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2. Undet Floor Plan 

¢ƘŜ ¦ƴŘŜǘ CƭƻƻǊ tƭŀƴ ƛǎ ƭƛƪŜ ŀ ƘŀƴŘȅ ǿƻǊƪǎǇŀŎŜ ŦƻǊ ŦŀǎǘŜǊ ƅƻƻǊ Ǉƭŀƴ ǾŜŎǘƻǊƛȊŀǝƻƴ ŀƴŘ ŀŘŘƛƴƎ ŘŜǘŀƛƭǎ ϧ 

ŀƴƴƻǘŀǝƻƴǎ ǘƻ ƅƻƻǊ Ǉƭŀƴ ŘǊŀǿƛƴƎǎ ƛƴ DǎǘŀǊ/!5Φ Lǘ ŎƻƳŜǎ ǿƛǘƘ ǾŀǊƛƻǳǎ ǘƻƻƭǎ ǘƘŀǘ ƳŀƪŜ ƛǘ Ŝŀǎȅ ǘƻ ǾŜŎǘƻǊƛȊŜ ƅƻƻǊ 

ǇƭŀƴŜ ǾƛŜǿǎΣ ŀŘŘ ǿƛƴŘƻǿǎ ϧ ŘƻƻǊǎΣ ŀƴŘ ŀŘŘ ŀƴƴƻǘŀǝƻƴǎ ŀƴŘ ƻǘƘŜǊ ƴƻǘŜǎ ǘƻ ȅƻǳǊ ŘǊŀǿƛƴƎǎΦ 

 

2.1. Point Cloud 

 

 

hǇŜƴ !ƭƭƻǿǎ ȅƻǳ ǘƻ ƻǇŜƴ ŀƴ ŜȄƛǎǝƴƎ Ǉƻƛƴǘ ŎƭƻǳŘ ǇǊƻƧŜŎǘ 

 

bŜǿ hǇŜƴǎ ǘƘŜ ¦ƴŘŜǘ LƴŘŜȄŜǊ ǘƻ ŎǊŜŀǘŜ ŀ ƴŜǿ Ǉƻƛƴǘ ŎƭƻǳŘ ǇǊƻƧŜŎǘ 

 

/ƭƻǎŜ /ƭƻǎŜǎ ǘƘŜ ŎǳǊǊŜƴǘ Ǉƻƛƴǘ ŎƭƻǳŘ ǇǊƻƧŜŎǘ 

 

¢ǊŀƴǎŦƻǊƳ 
hǇŜƴǎ ǘƘŜ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ aŀƴŀƎŜǊ ŦƻǊ ƳƻǾƛƴƎκǊƻǘŀǝƴƎ Ǉƻƛƴǘ 

ŎƭƻǳŘ ŎƻƻǊŘƛƴŀǘŜǎΦ 

 

{Ŏŀƴ Řŀǘŀ 

hǇŜƴǎ {Ŏŀƴ 5ŀǘŀ ǘƻƻƭōƻȄΦ  

CƻǊ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ǘƘŜ ǘƻƻƭǎ ƳŜƴǝƻƴŜŘ ŀōƻǾŜΣ ǊŜŦŜǊ ǘƻ 

ǘƘŜ ŬǊǎǘ ǇŀǊǘ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΥ ¦ƴŘŜǘ tƻƛƴǘ /ƭƻǳŘ ς мΦм tǊƻƧŜŎǘ 

aŀƴŀƎŜƳŜƴǘΦ 

 

{ȅƴŎ 

.ǊƻǿǎŜǊ 

[ƻŎŀǘŜǎ ¦ƴŘŜǘ .ǊƻǿǎŜǊ ǾƛŜǿ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ Ǉƻƛƴǘ ŎƭƻǳŘ Ǉƻƛƴǘ όǎƴŀǇǇƛƴƎ 

ǘƻ Ǉƛƴǘ ŎƭƻǳŘ Ǉƻƛƴǘǎ Ƴǳǎǘ ōŜ ǘǳǊƴŜŘ ƻƴύΦ 
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/ǊŜŀǘŜ 

tŀƴƻ 

/ǊŜŀǘŜǎ ƴŜǿ о5 ǇŀƴƻǊŀƳŀ ǾƛŜǿ ŦƻǊ ¦ƴŘŜǘ ōǊƻǿǎŜǊΦ  

CƻǊ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ ǘƘŜ ŀōƻǾŜ ǘƻƻƭǎΣ ǊŜŦŜǊ ǘƻ ǘƘŜ ŬǊǎǘ 

ǇŀǊǘ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΥ ¦ƴŘŜǘ tƻƛƴǘ /ƭƻǳŘ ς мΦф .ǊƻǿǎŜǊΦ 

 

2.2. Section View 

 

ü  Auto Line tool automatically detects and extracts linear features from the point cloud slice. 

¢ƘŜ ǘƻƻƭ ŀǳǘƻƳŀǝŎŀƭƭȅ ǊŜŎƻƎƴƛȊŜǎ ƭƛƴŜǎ ŦǊƻƳ о5 Ǉƻƛƴǘ ŎƭƻǳŘ ǎŎŀƴǎ ǿƛǘƘ ŀ ǎƛƴƎƭŜ ŎƭƛŎƪΦ {ǳōǎŜǉǳŜƴǘ ŎƭƛŎƪǎ ŀƭƭƻǿ 

ȅƻǳ ǘƻ ŎǊŜŀǘŜ ŀ Ŏƻƴǝƴǳƻǳǎ ǇƻƭȅƭƛƴŜ ŜũƻǊǘƭŜǎǎƭȅΦ 

 

!ŘǾŀƴŎŜŘ hǇǝƻƴǎΥ Lƴ ŎŀǎŜǎ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ƛƴǎǳŶŎƛŜƴǘ Ǉƻƛƴǘǎ ŦƻǊ ŀǳǘƻƳŀǝŎ ǊŜŎƻƎƴƛǝƻƴΣ ǘƘŜ ǘƻƻƭ ƻũŜǊǎ 

ŀŘǾŀƴŎŜŘ ƻǇǝƻƴǎ ǘƻ ǇǊŜǾŜƴǘ ǿƻǊƪƅƻǿ ƛƴǘŜǊǊǳǇǝƻƴǎΦ  

 

Â Ortho Mode: Enabling Ortho Mode in the advanced settings permits you to add line segments 

perpendicular to the previous line, ensuring precision in your drawings. 
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Â Manual Mode: In Manual Mode, you can add the following line segment with just two clicks in any 

direction, accommodating various scenarios and drawing needs. 

 

 

ü  Opening: Adds opening in the wall by specifying two cut points 

CƛǊǎǘ Ǉƻƛƴǘ ǎǇŜŎƛŬŎŀǝƻƴ 

 

{ŜŎƻƴŘ Ǉƻƛƴǘ ǎǇŜŎƛŬŎŀǝƻƴ 

 

 

ü  Recess/Pilaster: Creates a recess object 

https://www.undet.com/wp-content/uploads/2023/11/a-screenshot-of-a-computer-screen-description-aut-1.png
https://www.undet.com/wp-content/uploads/2023/11/a-screenshot-of-a-computer-game-description-autom-1.png
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 мΦ {ŜƭŜŎǘ [ƛƴŜ 

 

  нΦ {ŜƭŜŎǘ ǘƘŜ ŬǊǎǘ Ŏǳǘ Ǉƻƛƴǘ 

 

  оΦ {ŜƭŜŎǘ ŀ ǎŜŎƻƴŘ Ŏǳǘ Ǉƻƛƴǘ 

 

  пΦ {ŜƭŜŎǘ ŘƛǎǇƭŀŎŜƳŜƴǘ Ǉƻƛƴǘ 

 

 

ü Drop-down menu, which shows quick layer selection.  

ü To place the door to the existing opening, use 

Door (first, you will need to select the line to align 

the door).  

 

 

To place a Door with an opening: 

1. Specify the first cut point. 

 

2. Specify the second cut point 

 

https://www.undet.com/wp-content/uploads/2023/11/a-computer-screen-shot-of-a-computer-screen-descr-6.png
https://www.undet.com/wp-content/uploads/2023/11/a-screen-shot-of-a-computer-description-automatic-13.png
https://www.undet.com/wp-content/uploads/2023/11/a-screen-shot-of-a-computer-description-automatic-14.png
https://www.undet.com/wp-content/uploads/2023/11/a-computer-screen-shot-of-a-computer-screen-descr-7.png
https://www.undet.com/wp-content/uploads/2023/11/a-computer-screen-shot-of-a-computer-screen-descr-8.png
https://www.undet.com/wp-content/uploads/2023/11/a-screen-shot-of-a-computer-description-automatic-15.png
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3. Specify insert point. 

 

4. Press escape and click on the inserted door. By 

using arrows, place your door in the right 

direction 

 

 

ü To place the window to the existing opening, select Window 

(first, you must choose a line to align the window). 

 

 To place a Window with an opening: 

  мΦ {ǇŜŎƛŦȅ ǘƘŜ ŬǊǎǘ Ŏǳǘ ǇƻƛƴǘΦ 

 

  нΦ {ǇŜŎƛŦȅ ǘƘŜ ǎŜŎƻƴŘ Ŏǳǘ ǇƻƛƴǘΦ 

 

  оΦ {ǇŜŎƛŦȅ ƛƴǎŜǊǘ ǇƻƛƴǘΦ 

 

5. Press escape and click on the inserted 

window. By using arrows, specify your 

window size 

https://www.undet.com/wp-content/uploads/2023/11/a-computer-screen-shot-of-a-computer-screen-descr-9.png
https://www.undet.com/wp-content/uploads/2023/11/a-computer-screen-shot-of-a-computer-game-descrip-1.png
https://www.undet.com/wp-content/uploads/2023/11/a-line-of-blue-and-yellow-lines-description-autom-1.png
https://www.undet.com/wp-content/uploads/2023/11/a-blue-and-green-lines-on-a-black-background-desc-1.png
https://www.undet.com/wp-content/uploads/2023/11/a-line-with-purple-and-blue-lights-description-au-1.png
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2.3. Floor View 

 

ü CHANGE_IN_FLOORS drop-down menu: which prepares 

layers for drafting selected lines. 

ü Floor Annotations drop-down menu: 

Â FL: Annotates floor level 

Â +: Annotates floor level at the point 

Â PL: Annotates plinth level 

Â THL: Annotates threshold level 

Â WCL: Annotates window sill level 

Â RL: Annotates roof level 

Â PTL: Annotates parapet level 

Â TWL: Annotates wall level 

ü Direction arrows: 

Â : Add stairs up the direction arrow. 

Â : Add a sloping wall direction arrow. 

Â : Add floor slope direction arrow. 
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ü FURNITURE drop-down menu: The dropdown menu lets you quickly select 

the required layer for point cloud vectorization. 

ü Insert Blocks: 

Â : Radiator 

Â : Sink 

Â : WC, WC with a tank, Urinal, Bidet 

Â : Shower, Bathtub 

 

 

¢ƻ ƛƴǎŜǊǘ ōƭƻŎƪǎΥ 

мΦ {ŜƭŜŎǘ hǊƛƎƛƴ [ƛƴŜΦ 

 

нΦ {ǇŜŎƛŦȅ ŘŜǎǝƴŀǝƻƴ ǇƻƛƴǘΦ 

 

оΦ {ǇŜŎƛŦȅ ƻōƧŜŎǘ Ǉƻǎƛǝƻƴ ŀƴƎƭŜΦ 

 

пΦ /ƭƛŎƪ ƻƴ ǘƘŜ ǇƭŀŎŜŘ ōƭƻŎƪ ŀƴŘ ǎǘǊŜǘŎƘ ƛǘ ǳǎƛƴƎ 

ŀǊǊƻǿǎΦ 

 

 

https://www.undet.com/wp-content/uploads/2023/11/a-computer-screen-with-a-computer-screen-descript-1.png
https://www.undet.com/wp-content/uploads/2023/11/a-computer-screen-shot-of-a-computer-screen-descr-10.png
https://www.undet.com/wp-content/uploads/2023/11/a-computer-screen-shot-of-a-computer-screen-descr-11.png
https://www.undet.com/wp-content/uploads/2023/11/a-computer-graphics-software-image-description-au-1.png
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2.4. Ceiling View 

ü CHANGE_IN_CEILING dropdown menu: allows you to 

quickly select the layers for faster point cloud slice 

vectorization.  

ü Ceiling Annotations drop-down menu: 

Â CL: Ceiling level 

Â CSL: Arch ceiling springer level 

Â CHL: Ceiling head level 

Â SCL: Structural ceiling level 

Â WHL: Window head level 

Â SOL: Soffit level 

Â DHL: Door head level 

Â DSL: Arch door springer level 

Â AHL: Arch head level 

Â ASL: Arch springer level 

Â BHL: Beam head level 

Â BSL: Beam soffit level 

ü : Beam slope direction arrow 

ü : Ceiling slope direction arrow 

ü : Arch symbol 

 

 

2.5. Axis 

 



 
ор 

 

!Ȅƛǎ aŀƴŀƎŜǊ {ŀǾŜ ƴŜǿΣ ŘŜƭŜǘŜ ƻǊ ǊŜƴŀƳŜ ¦/{ ǾƛŜǿǎΦ 

 

5Ǌŀǿ !Ȅƛǎ /ǊŜŀǘŜǎ н5 ǇƻƭȅƭƛƴŜ ǘƻ !·L{ ƭŀȅŜǊΦ 

 

¦/{Σ hǊƛƎƛƴ 5ŜŬƴŜǎ ŀ ƴŜǿ ¦/{ ōȅ ǎƘƛƊƛƴƎ ǘƘŜ ƻǊƛƎƛƴ ǇƻƛƴǘΦ 

 

¦/{Σ ²ƻǊƭŘ {Ŝǘǎ ¦/{ ǘƻ ǿƻǊƭŘ ŎƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳ 

 

¦/{Σ hōƧŜŎǘ !ƭƛƎƴǎ ǘƘŜ ¦/{ ǘƻ ŀ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘΦ 

 

¦/{Σ ±ƛŜǿ !ƭƛƎƴǎ ǘƘŜ ·¸ ǇƭŀƴŜ ƻŦ ǘƘŜ ¦/{ ǿƛǘƘ ǘƘŜ ǎŎǊŜŜƴΦ 

 

¦/{Σ ½ !Ȅƛǎ ±ŜŎǘƻǊ !ƭƛƎƴǎ ǘƘŜ ¦/{ ǘƻ ŀ ǎǇŜŎƛŬŜŘ ǇƻǎƛǝǾŜ ½ ŀȄƛǎΦ 

 

¦/{Σ {ŀǾŜ {ŀǾŜǎ ŎǳǊǊŜƴǘ ¦/{ ǘƻ ŀ ƴŀƳŜǎ ¦/{Φ 

 

¦/{Σ о tƻƛƴǘ 5ŜŬƴŜǎ ŀ ƴŜǿ ¦/{ ǳǎƛƴƎ о Ǉƻƛƴǘǎ 

 

¦/{ bŀƳŜŘ 

/ƻƴǘǊƻƭ 
!ŎǝǾŀǘŜǎ ǎŜƭŜŎǘŜŘ ¦/{ ό²/{ ƻǊ ǳǎŜǊπŎǊŜŀǘŜŘύΦ 

 

bƻǘŜΥ ¢ƻ ǎŀǾŜ ŀ ¦/{ ό¦ǎŜǊ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳύΣ ǳǎŜ ǘƘŜ {ŀǾŜ ōǳǧƻƴ ƛƴ ǘƘŜ !Ȅƛǎ ¢ŀō 

¸ƻǳ Ŏŀƴ ŀƭǎƻ ŎƻƴǘǊƻƭ ǘƘŜ ǾƛŜǿ ǳǎƛƴƎ ǘƘŜ ±ƛŜǿ bŀǾƛƎŀǘƻǊΣ ǘȅǇƛŎŀƭƭȅ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ǘƻǇπǊƛƎƘǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǎŎǊŜŜƴ ōȅ 

ŘŜŦŀǳƭǘΦ 



 
ос 

 

 

2.6. View Control 

 

 

.ŀŎƪ ǾƛŜǿ wƻǘŀǘŜǎ ǘƻ ōŀŎƪ ǾƛŜǿ ōȅ ŀŎǝǾŜ ¦/{Φ 

 

[ŜƊ ǾƛŜǿ wƻǘŀǘŜǎ ǘƻ ƭŜƊ ǾƛŜǿ ōȅ ŀŎǝǾŜ ¦/{Φ 

 

CǊƻƴǘ ǾƛŜǿ wƻǘŀǘŜǎ ǘƻ ŦǊƻƴǘ ǾƛŜǿ ōȅ ŀŎǝǾŜ ¦/{ 

 

wƛƎƘǘ ǾƛŜǿ wƻǘŀǘŜǎ ǘƻ ǘƘŜ ǊƛƎƘǘ ǾƛŜǿ ōȅ ŀŎǝǾŜ ¦/{Φ 

 

¢ƻǇ ǾƛŜǿ wƻǘŀǘŜǎ ǘƻ ǘƻǇ ǾƛŜǿ ōȅ ŀŎǝǾŜ ¦/{Φ 

 

±ƛŜǿ¢ƛƭŜǎ {Ŝǘ ƳǳƭǝǇƭŜ ǾƛŜǿ ǇƻǊǘǎΦ 

 

{ƘŀŘŜǾƛŜǿ {Ŝǘǎ ŘƛǎǇƭŀȅ ǎǘȅƭŜ όн5Σ о5 ǿƛǊŜŦǊŀƳŜΧΦύΦ 



 
от 

 

±ƛŜǿ ōȅ ƭƛƴŜ wƻǘŀǘŜǎ ǾƛŜǿ ōȅ ŘǊŀǿƛƴƎ ŀ ƭƛƴŜΦ 

 

tƻƛƴǘ /ƭƻǳŘ 

hǊōƛǘ 

wƻǘŀǘŜǎ ǘƘŜ ǾƛŜǿ ƛƴ о5 ǎǇŀŎŜ ŀǊƻǳƴŘ ǎŜƭŜŎǘŜŘ Ǉƻƛƴǘ ŎƭƻǳŘ 

Ǉƻƛƴǘ  

 

LǎƻƭŀǘŜ 9ƴǝǝŜǎ LǎƻƭŀǘŜǎ ǎǇŜŎƛŬŜŘ ŜƴǝǝŜǎΦ 

 

IƛŘŜ 9ƴǝǝŜǎ IƛŘŜ ǎŜƭŜŎǘŜŘ ŜƴǝǝŜǎΦ 

 

5ŜƛǎƻƭŀǘŜ 

9ƴǝǝŜǎ 
5ŜƛǎƻƭŀǘŜǎκǳƴƘƛŘŜǎ ǎǇŜŎƛŬŜŘ ŜƴǝǝŜǎΦ 

 

 

2.7. Draw 

DǎǘŀǊ/!5 ƻũŜǊǎ ŀ ǊŀƴƎŜ ƻŦ ǇǊƛƳŀǊȅ ŀƴŘ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ŘǊŀǿƛƴƎ ŀƴŘ ŜŘƛǝƴƎ 

ǘƻƻƭǎΦ ¸ƻǳ Ŏŀƴ ŬƴŘ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ǘǳǘƻǊƛŀƭǎ ƻƴ Ƙƻǿ ǘƻ ǳǎŜ 

ǘƘŜƳ ŀǘ DǎǘŀǊ/!5 IŜƭǇ /ŜƴǘŜǊ όƘǧǇǎΥκκǿǿǿΦƎǎǘŀǊŎŀŘΦƴŜǘκǎǳǇǇƻǊǘκƘŜƭǇκ ύΦ 

 

[ƛƴŜ ¢ƻƻƭ 
5Ǌŀǿǎ ǎǘǊŀƛƎƘǘ ƭƛƴŜ ǎŜƎƳŜƴǘǎ ōŜǘǿŜŜƴ ǘǿƻ ŘŜŬƴŜŘ 

ǇƻƛƴǘǎΦ 

 

tƻƭȅƭƛƴŜ ¢ƻƻƭ 

/ǊŜŀǘŜǎ ŎƻƳǇƭŜȄ ǎƘŀǇŜǎ ǿƛǘƘ ƳǳƭǝǇƭŜ ŎƻƴƴŜŎǘŜŘ ƭƛƴŜ 

ǎŜƎƳŜƴǘǎΣ ƻũŜǊƛƴƎ ƘƛƎƘ ŜŘƛǘŀōƛƭƛǘȅ ŀƴŘ ǾŜǊǎŀǝƭƛǘȅ ƛƴ /!5 

ŘŜǎƛƎƴΦ 

 

wŜŎǘŀƴƎƭŜ ¢ƻƻƭ 

/ƻƴǎǘǊǳŎǘǎ ŦƻǳǊπǎƛŘŜŘ ǇƻƭȅƎƻƴǎ ǿƛǘƘ ƻǇǇƻǎƛǘŜ ǎƛŘŜǎ Ŝǉǳŀƭ 

ƛƴ ƭŜƴƎǘƘ ŀƴŘ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ŀƴƎƭŜǎΣ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ŦƻǊ 

ǊŜǇǊŜǎŜƴǝƴƎ ƻōƧŜŎǘǎ ŀƴŘ ōƻǳƴŘŀǊƛŜǎ ƛƴ /!5 ŘǊŀǿƛƴƎǎΦ 
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/ƛǊŎƭŜ ¢ƻƻƭ 

/ǊŜŀǘŜǎ ǇŜǊŦŜŎǘƭȅ ǊƻǳƴŘ ǎƘŀǇŜǎ ǿƛǘƘ ŀ ŘŜŬƴŜŘ ǊŀŘƛǳǎ ƻǊ 

ŘƛŀƳŜǘŜǊΣ ƻƊŜƴ ǳǎŜŘ ǘƻ ǊŜǇǊŜǎŜƴǘ ŎǳǊǾŜǎΣ ƘƻƭŜǎΣ ƻǊ 

ŎƛǊŎǳƭŀǊ ƻōƧŜŎǘǎ ƛƴ /!5 ŘǊŀǿƛƴƎǎΦ 

 

!ǊŎ ¢ƻƻƭ 
DŜƴŜǊŀǘŜǎ ŎǳǊǾŜŘ ǎŜƎƳŜƴǘǎ ƻŦ ŎƛǊŎƭŜǎ ƻǊ ŜƭƭƛǇǎŜǎΣ ŀƭƭƻǿƛƴƎ 

ǳǎŜǊǎ ǘƻ ŎǊŜŀǘŜ ŀǊŎǎ ŀƴŘ ŎǳǊǾŜŘ ǎƘŀǇŜǎ ƛƴ /!5 ŘǊŀǿƛƴƎǎΦ 

 

9ƭƭƛǇǎŜ ¢ƻƻƭ 

/ƻƴǎǘǊǳŎǘǎ ŜƭƻƴƎŀǘŜŘ ƻǊ ƅŀǧŜƴŜŘ ƻǾŀƭ ǎƘŀǇŜǎ 

ǊŜǇǊŜǎŜƴǝƴƎ ŜƭƭƛǇǎŜǎΣ ƻǾŀƭǎΣ ƻǊ ŜƭƭƛǇǝŎŀƭ ŦŜŀǘǳǊŜǎ ƛƴ /!5 

ŘǊŀǿƛƴƎǎΦ 

 

aǳƭǝǇƭŜ tƻƛƴǘǎ 

¢ƻƻƭ 

!ƭƭƻǿǎ ǳǎŜǊǎ ǘƻ ǇƭŀŎŜ ƳǳƭǝǇƭŜ ƛƴŘƛǾƛŘǳŀƭ Ǉƻƛƴǘǎ ŀǘ 

ǎǇŜŎƛŬŜŘ ƭƻŎŀǝƻƴǎ ǿƛǘƘƛƴ ŀ /!5 ŘǊŀǿƛƴƎΣ ǿƘƛŎƘ Ŏŀƴ ōŜ 

ƘŜƭǇŦǳƭ ŦƻǊ ǾŀǊƛƻǳǎ ǇǳǊǇƻǎŜǎΣ ǎǳŎƘ ŀǎ ƳŀǊƪƛƴƎ ŎƻƻǊŘƛƴŀǘŜǎ 

ƻǊ ŎǊŜŀǝƴƎ ŎǳǎǘƻƳ ǇŀǧŜǊƴǎΦ 

 

wŜƎƛƻƴ ¢ƻƻƭ 

5ŜŬƴŜǎ ŜƴŎƭƻǎŜŘ ŀǊŜŀǎ ƻǊ ǊŜƎƛƻƴǎ ǿƛǘƘƛƴ ŀ /!5 ŘǊŀǿƛƴƎΣ 

ƻƊŜƴ ǳǎŜŘ ŦƻǊ ƘŀǘŎƘƛƴƎΣ ǎƘŀŘƛƴƎΣ ƻǊ ƘƛƎƘƭƛƎƘǝƴƎ ǎǇŜŎƛŬŎ 

ǎŜŎǝƻƴǎΦ 

 

tŜǊǇŜƴŘƛŎǳƭŀǊ 

¢ƻƻƭ 

! ǳǝƭƛǘȅ ǘƘŀǘ ƘŜƭǇǎ ǳǎŜǊǎ ŎǊŜŀǘŜ ƭƛƴŜǎ ƻǊ ƻōƧŜŎǘǎ 

ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ŜȄƛǎǝƴƎ ƭƛƴŜǎ ƻǊ ƻōƧŜŎǘǎ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΣ 

ŜƴǎǳǊƛƴƎ ǇǊŜŎƛǎŜ ŀƭƛƎƴƳŜƴǘ ŀƴŘ ŀƴƎƭŜǎΦ 

 

IŀǘŎƘ ¢ƻƻƭ 

Cƛƭƭǎ ŜƴŎƭƻǎŜŘ ŀǊŜŀǎ ƻǊ ǊŜƎƛƻƴǎ ƛƴ ŀ /!5 ŘǊŀǿƛƴƎ ǿƛǘƘ 

ǇŀǧŜǊƴǎΣ ŎƻƭƻǳǊǎΣ ƻǊ ǘŜȄǘǳǊŜǎΣ ŜƴƘŀƴŎƛƴƎ Ǿƛǎǳŀƭ 

ǊŜǇǊŜǎŜƴǘŀǝƻƴ ŀƴŘ ŘƛǎǝƴƎǳƛǎƘƛƴƎ ǾŀǊƛƻǳǎ ŜƭŜƳŜƴǘǎ ƛƴ ǘƘŜ 

ŘŜǎƛƎƴΦ 

 

н5 {ƻƭƛŘ ¢ƻƻƭ 

!ƭƭƻǿǎ ǳǎŜǊǎ ǘƻ ŎǊŜŀǘŜ ŬƭƭŜŘΣ ǘǿƻπŘƛƳŜƴǎƛƻƴŀƭ ǎƘŀǇŜǎ 

ǿƛǘƘ ŘŜŬƴŜŘ ōƻǳƴŘŀǊƛŜǎΣ ǊŜǇǊŜǎŜƴǝƴƎ ǎƻƭƛŘ ƻōƧŜŎǘǎ ƻǊ 

ŀǊŜŀǎ ƛƴ /!5 ŘǊŀǿƛƴƎǎΦ 



 
оф 

 

tŀǊŀƭƭŜƭ 
!ƭƛƎƴǎ ǘƘŜ ǎŜŎƻƴŘ ǎǇŜŎƛŬŜŘ Ŝƴǝǘȅ ǘƻ ǘƘŜ ŬǊǎǘ ŎƘƻǎŜƴ 

ŜƴǝǘȅΦ 

 

tƻƭȅƭƛƴŜ 

ŀƭƛƎƴŜŘ 

/ǊŜŀǘŜǎ ŀ н5 ǇƻƭȅƭƛƴŜ ŀƭƛƎƴŜŘ ǘƻ ǘƘŜ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘΦ 

ό¦ƴŘŜǘ ǘƻƻƭύ 

 

 

2.8. Modify 

¢ƘŜ aƻŘƛŦȅ ¢ŀō ƛƴ DǎǘŀǊ/!5 ǇǊƻǾƛŘŜǎ ǾŀǊƛƻǳǎ ǘƻƻƭǎ ǘƻ ƳŀƴƛǇǳƭŀǘŜ ŀƴŘ ƳƻŘƛŦȅ ƻōƧŜŎǘǎ 

ǿƛǘƘƛƴ ȅƻǳǊ ŘǊŀǿƛƴƎǎΦ .Ŝƭƻǿ ƛǎ ŀ ƭƛǎǘ ƻŦ ǘƘŜǎŜ ǘƻƻƭǎ ŀƴŘ ōǊƛŜŦ ŘŜǎŎǊƛǇǝƻƴǎ ƻŦ ǘƘŜƛǊ 

ŦǳƴŎǝƻƴǎΦ CƻǊ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ǘǳǘƻǊƛŀƭǎ ƻƴ ǳǎƛƴƎ ǘƘŜǎŜ ǘƻƻƭǎΣ Ǿƛǎƛǘ ǘƘŜ 

DǎǘŀǊ/!5 IŜƭǇ /ŜƴǘŜǊ όƘǧǇǎΥκκǿǿǿΦƎǎǘŀǊŎŀŘΦƴŜǘκǎǳǇǇƻǊǘκƘŜƭǇκ ύΦ 

 

/ƻǇȅ 
5ǳǇƭƛŎŀǘŜǎ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘǎ ŀƴŘ ǇƭŀŎŜǎ ǘƘŜƳ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΣ ŀƭƭƻǿƛƴƎ 

ŦƻǊ Ŝŀǎȅ ǊŜǇƭƛŎŀǝƻƴ ƻŦ ŜƭŜƳŜƴǘǎΦ 

 

¢ǊƛƳ 
¢ǊƛƳǎ ŀƴŘ ŜȄǘŜƴŘǎ ƭƛƴŜǎ ŀƴŘ ŎǳǊǾŜǎ ƛƴǘŜǊŀŎǝǾŜƭȅ ōȅ ŘǊŀƎƎƛƴƎ ǘƘŜ 

ŎǳǊǎƻǊ ŀŎǊƻǎǎ ǘƘŜ ǇƻǊǝƻƴǎ ǘƻ ōŜ ƳƻŘƛŬŜŘΦ 

 

CƛƭƭŜǘ 
wƻǳƴŘǎ ƻũ ǘƘŜ ŎƻǊƴŜǊǎ ƻŦ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘǎΣ ŎǊŜŀǝƴƎ ǎƳƻƻǘƘ 

ǘǊŀƴǎƛǝƻƴǎ ōŜǘǿŜŜƴ ƭƛƴŜǎ ƻǊ ŎǳǊǾŜǎΦ 

 

!ǊǊŀȅ 
wŜǇƭƛŎŀǘŜǎ ƻōƧŜŎǘǎ ƛƴ ŀ ǎǇŜŎƛŬŜŘ ǇŀǧŜǊƴΣ ƻũŜǊƛƴƎ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ 

ŀǊǊŀƴƎŜƳŜƴǘ ŀƴŘ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ŎƻǇƛŜǎΦ 

 

hũǎŜǘ 
/ǊŜŀǘŜǎ ǇŀǊŀƭƭŜƭ ŎƻǇƛŜǎ ƻŦ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘǎ ŀǘ ŀ ǎǇŜŎƛŬŜŘ ŘƛǎǘŀƴŎŜΣ 

ǿƘƛŎƘ ƘŜƭǇǎ ƎŜƴŜǊŀǘŜ ŎƻƴŎŜƴǘǊƛŎ ǎƘŀǇŜǎΦ 
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Wƻƛƴ 
Wƻƛƴǎ ƳǳƭǝǇƭŜ ǎŜƭŜŎǘŜŘ ƭƛƴŜǎΣ ŀǊŎǎΣ ƻǊ ǇƻƭȅƭƛƴŜǎ ƛƴǘƻ ŀ ǎƛƴƎƭŜ ŜƴǝǘȅΣ 

ǎƛƳǇƭƛŦȅƛƴƎ ŎƻƳǇƭŜȄ ǎƘŀǇŜǎΦ 

 

9ǊŀǎŜ 
wŜƳƻǾŜǎ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘǎ ŦǊƻƳ ǘƘŜ ŘǊŀǿƛƴƎΣ ŀƭƭƻǿƛƴƎ ŦƻǊ ŜŶŎƛŜƴǘ 

ŎƭŜŀƴǳǇ ŀƴŘ ǊŜƳƻǾŀƭ ƻŦ ǳƴǿŀƴǘŜŘ ŜƭŜƳŜƴǘǎΦ 

 

9ȄǇƭƻŘŜ 
.ǊŜŀƪǎ Řƻǿƴ ŎƻƳǇƭŜȄ ƻōƧŜŎǘǎΣ ǎǳŎƘ ŀǎ ōƭƻŎƪǎ ƻǊ ǇƻƭȅƭƛƴŜǎΣ ƛƴǘƻ ǘƘŜƛǊ 

ŎƻƳǇƻƴŜƴǘǎ ŦƻǊ ŦǳǊǘƘŜǊ ŜŘƛǝƴƎΦ 

 

tƻƭȅƭƛƴŜ 

9Řƛǘ 

9ƴŀōƭŜǎ ŜŘƛǝƴƎ ƻŦ н5 ǇƻƭȅƭƛƴŜǎΣ ŀƭƭƻǿƛƴƎ ŦƻǊ ŀŘŘƛƴƎΣ ŘŜƭŜǝƴƎΣ ƻǊ 

ƳƻŘƛŦȅƛƴƎ ǾŜǊǝŎŜǎ ŀƴŘ ǎŜƎƳŜƴǘǎΦ 

 

¢ƘŜǎŜ aƻŘƛŦȅ ¢ŀō ǘƻƻƭǎ ǇǊƻǾƛŘŜ ŜǎǎŜƴǝŀƭ ŦǳƴŎǝƻƴŀƭƛǘȅ ŦƻǊ ŜŘƛǝƴƎ ŀƴŘ ǊŜŬƴƛƴƎ ȅƻǳǊ ŘǊŀǿƛƴƎǎ ƛƴ DǎǘŀǊ/!5Φ 

 

 

2.9. Layers 

¢ƘŜ [ŀȅŜǊ ±ƛǎƛōƛƭƛǘȅ ŀƴŘ aŀƴŀƎŜƳŜƴǘ ¢ƻƻƭǎ ƛƴ DǎǘŀǊ/!5 ƻũŜǊ 

ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ ƭŀȅŜǊǎ ǿƛǘƘƛƴ ȅƻǳǊ ŘǊŀǿƛƴƎΦ  

¢ƘŜǎŜ ǘƻƻƭǎ ƘŜƭǇ ȅƻǳ ƳŀƴŀƎŜΣ ŘƛǎǇƭŀȅΣ ŀƴŘ ƻǊƎŀƴƛȊŜ ƭŀȅŜǊǎ 

ŜŶŎƛŜƴǘƭȅΦ  

 

[ŀȅŜǊ hƴ 
!ŎǝǾŀǘŜǎ ǘƘŜ ǘƻƻƭ ǘƻ ŘƛǎǇƭŀȅ ŀƭƭ ƭŀȅŜǊǎ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΣ 

ƳŀƪƛƴƎ ƻōƧŜŎǘǎ ƻƴ ŀƭƭ ƭŀȅŜǊǎ ǾƛǎƛōƭŜΦ 

 

[ŀȅŜǊ hũ 
!ŎǝǾŀǘŜǎ ǘƘŜ ǘƻƻƭ ǘƻ ƘƛŘŜ ǎŜƭŜŎǘŜŘ ƭŀȅŜǊǎ ƛƴ ǘƘŜ ŘǊŀǿƛƴƎΣ 

ƳŀƪƛƴƎ ƻōƧŜŎǘǎ ƻƴ ǘƘƻǎŜ ƭŀȅŜǊǎ ƛƴǾƛǎƛōƭŜΦ 

 

[ŀȅŜǊ tǊƻǇŜǊǝŜǎ 

aŀƴŀƎŜǊ 

hǇŜƴǎ ǘƘŜ [ŀȅŜǊ tǊƻǇŜǊǝŜǎ aŀƴŀƎŜǊΣ ǇǊƻǾƛŘƛƴƎ ŀ ŎŜƴǘǊŀƭ 

Ƙǳō ŦƻǊ ƳŀƴŀƎƛƴƎ ƭŀȅŜǊ ǇǊƻǇŜǊǝŜǎΣ ǎŜǩƴƎǎΣ ŀƴŘ 

ƻǊƎŀƴƛȊŀǝƻƴΦ 
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CǊŜŜȊŜ [ŀȅŜǊǎ 
!ŎǝǾŀǘŜǎ ǘƘŜ ǘƻƻƭ ǘƻ ŦǊŜŜȊŜ ǎŜƭŜŎǘŜŘ ƭŀȅŜǊǎΣ ǇǊŜǾŜƴǝƴƎ 

ƻōƧŜŎǘǎ ƻƴ ǘƘƻǎŜ ƭŀȅŜǊǎ ŦǊƻƳ ōŜƛƴƎ ŘƛǎǇƭŀȅŜŘ ƻǊ ŜŘƛǘŜŘΦ 

 

¢Ƙŀǿ !ƭƭ [ŀȅŜǊǎ 

!ŎǝǾŀǘŜǎ ǘƘŜ ǘƻƻƭ ǘƻ ǘƘŀǿ ŀƭƭ ŦǊƻȊŜƴ ƭŀȅŜǊǎ ƛƴ ǘƘŜ 

ŘǊŀǿƛƴƎΣ ŀƭƭƻǿƛƴƎ ƻōƧŜŎǘǎ ƻƴ ǘƘƻǎŜ ƭŀȅŜǊǎ ǘƻ ōŜ ǾƛǎƛōƭŜ 

ŀƎŀƛƴΦ 

 

[ŀȅŜǊ ²ŀƭƪ 
5ƛǎǇƭŀȅǎ ƻōƧŜŎǘǎ ƻƴ ǎŜƭŜŎǘŜŘ ƭŀȅŜǊǎ ŀƴŘ ƘƛŘŜǎ ƻōƧŜŎǘǎ ƻƴ 

ŀƭƭ ƻǘƘŜǊ ƭŀȅŜǊǎ 

 

[ƻŎƪ [ŀȅŜǊ 
!ŎǝǾŀǘŜǎ ǘƘŜ ǘƻƻƭ ǘƻ ƭƻŎƪ ǎŜƭŜŎǘŜŘ ƭŀȅŜǊǎΣ ǇǊŜǾŜƴǝƴƎ ŀƴȅ 

ƻōƧŜŎǘ ŎƘŀƴƎŜǎ ƻƴ ǘƘƻǎŜ ƭŀȅŜǊǎΦ 

 

¦ƴƭƻŎƪ [ŀȅŜǊ 
!ŎǝǾŀǘŜǎ ǘƘŜ ǘƻƻƭ ǘƻ ǳƴƭƻŎƪ ǇǊŜǾƛƻǳǎƭȅ ƭƻŎƪŜŘ ƭŀȅŜǊǎΣ 

ŀƭƭƻǿƛƴƎ ȅƻǳ ǘƻ ƳƻŘƛŦȅ ƻōƧŜŎǘǎ ƻƴ ǘƘƻǎŜ ƭŀȅŜǊǎΦ 

 

LǎƻƭŀǘŜ [ŀȅŜǊ 
!ŎǝǾŀǘŜǎ ǘƘŜ ǘƻƻƭ ǘƻ ƛǎƻƭŀǘŜ ǎŜƭŜŎǘŜŘ ƭŀȅŜǊǎΣ ƳŀƪƛƴƎ ƻƴƭȅ 

ǘƘŜ ƻōƧŜŎǘǎ ƻƴ ǘƘƻǎŜ ƭŀȅŜǊǎ ǾƛǎƛōƭŜ ŀƴŘ ƻǘƘŜǊǎ ƘƛŘŘŜƴΦ 

 

5ŜƛǎƻƭŀǘŜ [ŀȅŜǊ 
!ŎǝǾŀǘŜǎ ǘƘŜ ǘƻƻƭ ǘƻ ŘŜƛǎƻƭŀǘŜ ǇǊŜǾƛƻǳǎƭȅ ƛǎƻƭŀǘŜŘ ƭŀȅŜǊǎΣ 

ǊŜǎǘƻǊƛƴƎ ǘƘŜ Ǿƛǎƛōƛƭƛǘȅ ƻŦ ŀƭƭ ƭŀȅŜǊǎΦ 

 

aŀƪŜ hōƧŜŎǘΩǎ [ŀȅŜǊ 

/ǳǊǊŜƴǘ 
{Ŝǘǎ ǘƘŜ ŎǳǊǊŜƴǘ ƭŀȅŜǊ ǘƻ ǘƘŀǘ ƻŦ ŀ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘ 

 

5ǊƻǇŘƻǿƴ [ŀȅŜǊ aŀƴŀƎŜǊ ƳŜƴǳ 

tǊƻǾƛŘŜǎ ŀŎŎŜǎǎ ǘƻ ŀ ŘǊƻǇŘƻǿƴ ƳŜƴǳ ǿƛǘƘ ŀŘŘƛǝƻƴŀƭ 

ƭŀȅŜǊ ƳŀƴŀƎŜƳŜƴǘ ƻǇǝƻƴǎΣ ŜƴƘŀƴŎƛƴƎ ƭŀȅŜǊ 

ƻǊƎŀƴƛȊŀǝƻƴΦ 

¢ƘŜǎŜ [ŀȅŜǊ ¢ƻƻƭǎ ǇǊƻǾƛŘŜ ŜǎǎŜƴǝŀƭ ŦǳƴŎǝƻƴŀƭƛǘȅ ŦƻǊ 

ƳŀƴŀƎƛƴƎ ŀƴŘ ƻǊƎŀƴƛȊƛƴƎ ƭŀȅŜǊǎ ƛƴ DǎǘŀǊ/!5Σ ƘŜƭǇƛƴƎ 

ȅƻǳ Ƴŀƛƴǘŀƛƴ ŀ ǎǘǊǳŎǘǳǊŜŘ ŀƴŘ ŜŶŎƛŜƴǘ ŘǊŀǿƛƴƎ 

ŜƴǾƛǊƻƴƳŜƴǘΦ 

CƻǊ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ǘǳǘƻǊƛŀƭǎ ƻƴ ǳǎƛƴƎ 

ǘƘŜǎŜ ǘƻƻƭǎΣ ǊŜŦŜǊ ǘƻ ǘƘŜ DǎǘŀǊ/!5 IŜƭǇ /ŜƴǘŜǊΦ 
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2.10. Tools 

 

 

aŜŀǎǳǊŜ DŜƻƳŜǘǊȅ 
/ŀƴ ƳŜŀǎǳǊŜ ǘƘŜ !ƴƎƭŜΣ !ǊŜŀΣ 5ƛǎǘŀƴŎŜ ƻǊ wŀŘƛǳǎ ƻŦ 

ǎŜƭŜŎǘŜŘ ƎŜƻƳŜǘǊȅΦ 

 

DŜǘ 5ƛǎǘŀƴŎŜ 
DŜǘ 5ƛǎǘŀƴŎŜΣ !ǊŜŀΣ /ƻƻǊŘƛƴŀǘŜǎΣ tǊƻǇŜǊǝŜǎ ƻǊ 

wŜƎƛƻƴκaŀǎǎ tǊƻǇŜǊǝŜǎ 

 

CƛǘaŀǊƪǎ /ǊŜŀǘŜǎ CƛǘaŀǊƪǎ ŀƴŘ ǿǊƛǘŜǎ Řƻǿƴ ƛǘǎ ŎƻƻǊŘƛƴŀǘŜǎ 

 

/ƘŀƴƎŜ ½ ǘƻ л 
/ƘŀƴƎŜǎ ǎŜƭŜŎǘŜŘ ƻōƧŜŎǘǎΩ ½ ŎƻƻǊŘƛƴŀǘŜǎ ŀƴŘ ŜƭŜǾŀǝƻƴ 

ƻŦ ǇƻƭȅƭƛƴŜǎ ǘƻ лΦ 

 

.ǊŜŀƪ [ƛƴŜ 
/ǊŜŀǘŜǎ ŀ ōǊŜŀƪ ƭƛƴŜ ōȅ ǎǇŜŎƛŦȅƛƴƎ ǘǿƻ ǎƛŘŜ Ǉƻƛƴǘǎ ŀƴŘ ŀ 

ƳƛŘŘƭŜ Ǉƻƛƴǘ ŦƻǊ ŀ ōǊŜŀƪ 

 

!ǳǘƻƳŀǝŎ ¢ŜȄǘ 

bǳƳōŜǊƛƴƎ 

¦ǎŜ ǘƘƛǎ ŎƻƳƳŀƴŘ ǘƻ ƛƴǎŜǊǘ ǎŜǉǳŜƴǝŀƭ ƴǳƳōŜǊƛƴƎ ǘƻ 

ǎŜƭŜŎǘŜŘ ǘŜȄǘ ŜƴǝǝŜǎΦ 



 
по 

 

!ƴƴƻǘŀǝƻƴ LƴǎŜǊǘ 

{ŎŀƭŜ 

/ƘŀƴƎŜǎ ¦ƴŘŜǘ .ǊƻǿǎŜǊ ŀƴƴƻǘŀǝƻƴǎ ƛƴǎŜǊǘ ǎŎŀƭŜ 

όŘŜŦŀǳƭǘ ǾŀƭǳŜ нύΦ 

 

!ƴƴƻǘŀǝƻƴǎ .ƭƻŎƪ 

9ȄǇƭƻŘŜ 

9ȄǇƭƻŘŜǎ ōƭƻŎƪ ƻŦ ¦ƴŘŜǘ .ǊƻǿǎŜǊ ŀƴƴƻǘŀǝƻƴǎ ƛƴǘƻ ǎƻƭƛŘ 

ǘŜȄǘΦ 

 

2.11. Help 

 ¦ǎŜǊ DǳƛŘŜΥ ƻǇŜƴǎ ¦ƴŘŜǘ ŦƻǊ DǎǘŀǊ/!5 ¦ǎŜǊ aŀƴǳŀƭ 

 !ōƻǳǘΥ ŀŎŎŜǎǎ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ ȅƻǳǊ ƭƛŎŜƴǎŜ ŀƴŘ ŀŎǝǾŀǝƻƴΦ  

 

 

 

 

 

 

 

3. Undet Indexer Project Creation Tutorial 

¦ƴŘŜǘ ŘŀǘŀōŀǎŜ Ƙŀǎ ŘƻǳōƭŜπŬƭŜ ǎǘǊǳŎǘǳǊŜ tǊŜǾƛŜǿ Ǉƻƛƴǘǎ ŀƴŘ Cǳƭƭ ǇƻƛƴǘǎΦ {ŜƭŜŎǝƴƎ ǘƘŜ ǊƛƎƘǘ ǇǊƻƧŜŎǘ 

ǘȅǇŜ ǎǇŜŜŘǎ ǳǇ ǘƘŜ ƛƴŘŜȄƛƴƎ ǇǊƻŎŜǎǎΣ ǿƛǘƘƻǳǘ ƭƻǎƛƴƎ Ŧǳƭƭ Ǉƻƛƴǘ ŎƭƻǳŘ Ǉƻƛƴǘǎ ŀƴŘ ŀũŜŎǘǎ ƻƴƭȅ ǘƘŜ 

ǇǊŜǾƛŜǿ ǾƛŜǿΦ tǊŜǾƛŜǿ Ǉƻƛƴǘǎ ŀǊŜ ŎǊŜŀǝƴƎ ŦǊƻƳ ŀƭƭ ƛƳǇƻǊǘŜŘ ǎŎŀƴ Řŀǘŀ ōȅ ǳǎƛƴƎ DwL5Σ ǿƘƛŎƘ ǎƛȊŜ 

ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ǎŜƭŜŎǘŜŘ ǇǊƻƧŜŎǘ ǘȅǇŜΦ ¢ƘŜ ŘŜŦŀǳƭǘ DwL5 ǎƛȊŜ ŦƻǊ ŜŀŎƘ ǇǊƻƧŜŎǘ ƛǎ ŎƘƻǎŜƴ ŦƻǊ ƻǇǝƳŀƭ 

ƛƴŘŜȄƛƴƎ ǎǇŜŜŘ ŀƴŘ ŦŀǎǘŜǊ ǇǊŜǾƛŜǿ ƴŀǾƛƎŀǝƻƴ ǘƻ ŬƴŘ ŀ ǇƭŀŎŜ ǘƻ ƭƻŀŘ ŀƭƭ Ǉƻƛƴǘǎ ǳǎƛƴƎ ǘƘŜ άŎƭƛǇǇƛƴƎ 

ōƻȄ ƻǊ ǾƛŜǿ ǎŜŎǝƻƴέΦ 

 

¦ƴŘŜǘ ƭƻŀŘǎ ŀƭƭ Ǉƻƛƴǘǎ ƛƴ ǘƘŜ άŎƭƛǇǇƛƴƎ ōƻȄ ƻǊ ǾƛŜǿ ǎŜŎǝƻƴέ ǿƘŜƴ Ǉƻƛƴǘ Ŏƻǳƴǘ ƛǎ ƭŜǎǎ ƳŀȄƛƳǳƳ Ǉƻƛƴǘ 

ŎƻǳƴǘΦ ¢ƘŜ ƳŀȄƛƳǳƳ Ǉƻƛƴǘ Ŏƻǳƴǘ Ŏŀƴ ōŜ ǎŜǘ Ƴŀƴǳŀƭƭȅ ƛƴ ŜŀŎƘ ¦ƴŘŜǘ ǎƻƭǳǝƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ ȅƻǳǊ 

ǎȅǎǘŜƳ ƘŀǊŘǿŀǊŜ ǇŀǊŀƳŜǘŜǊǎΦ LŦ ȅƻǳǊ ŎƭƛǇǇƛƴƎ ōƻȄ ƛǎ ǘƻƻ ōƛƎ ǘƻ ƭƻŀŘ ŀƭƭ Ǉƻƛƴǘǎ ȅƻǳ ǿƛƭƭ ǎŜŜ ƻƴƭȅ 

ǇǊŜǾƛŜǿ ǇƻƛƴǘǎΦ 



 
пп 

3.1. Select project type based on your scan data set 

 

 

 

aƻƴǳƳŜƴǘǎΣ ōǳƛƭŘƛƴƎǎ ϧ ƛƴǘŜǊƛƻǊǎ ƳƻŘŜƭƭƛƴƎ ǇǊƻƧŜŎǘǎ ό¢ƘŜ 

Ƴƻǎǘ ŎƻƳƳƻƴ ŎƘƻƛŎŜ ŦƻǊ ǎƳŀƭƭ ŘŜǘŀƛƭŜŘ ƻōƧŜŎǘǎ ǎǳŎƘ ŀǎ 

ƳƻƴǳƳŜƴǘǎΣ ǇŀǊǘǎ ƻŦ ōǳƛƭŘƛƴƎǎ ƻǊ ŀǊŜŀǎ ǿƛǘƘ ŀ ŦƻƻǘǇǊƛƴǘ ǳǇ 

ǘƻ мллƳнύ 

 

LƴŦǊŀǎǘǊǳŎǘǳǊŜ ƻōƧŜŎǘǎΣ ƭŀǊƎŜǊ ōǳƛƭŘƛƴƎǎ ϧ 

ƭŀƴŘǎŎŀǇŜ ƳƻŘŜƭƭƛƴƎ ǇǊƻƧŜŎǘǎ ό¢ƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ŎƘƻƛŎŜ ŦƻǊ 

ǘŜǊǊŜǎǘǊƛŀƭ ǎŎŀƴƴŜǊǎύ 

 

[ŀǊƎŜ ǎŎŀƭŜ ǘƻǇƻƎǊŀǇƘȅ ϧ ŎƻǊǊƛŘƻǊ ƳŀǇǇƛƴƎ ǇǊƻƧŜŎǘǎ ό¢ƘŜ 

Ƴƻǎǘ ŎƻƳƳƻƴ ŎƘƻƛŎŜ ŦƻǊ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǇǊƻƧŜŎǘǎύ 

https://www.undet.com/wp-content/uploads/2020/01/Main-dialog-1.png
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[ŀǊƎŜ ǎŎŀƭŜ ŀƛǊōƻǊƴŜ [L5!w Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŀƴŀƭȅǎƛǎ 

ǇǊƻƧŜŎǘǎ ό¢ƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ŎƘƻƛŎŜ ŦƻǊ ƭŀǊƎŜ ŀƛǊōƻǊƴŜ [ƛ5!w 

ǇǊƻƧŜŎǘǎύ 

 

bƻǘŜΥ {ŜƭŜŎǝƴƎ ǘƘŜ ǊƛƎƘǘ ǇǊƻƧŜŎǘ ǘȅǇŜ ǎǇŜŜŘǎ ǳǇ ǘƘŜ ƛƴŘŜȄƛƴƎ ǇǊƻŎŜǎǎΣ ǿƛǘƘƻǳǘ ƭƻǎƛƴƎ Ŧǳƭƭ Ǉƻƛƴǘ ŎƭƻǳŘ 

Ǉƻƛƴǘǎ ŀƴŘ ŀũŜŎǘǎ ƻƴƭȅ ǘƘŜ ǇǊŜǾƛŜǿ ǾƛŜǿΦ 

 

5ŜŦŀǳƭǘ άƳŀȄ Ǉƻƛƴǘ Ŏƻǳƴǘέ ǎŜǩƴƎǎ ƻŦ ¦ƴŘŜǘ ǇǊƻŘǳŎǘΥ 

DǎǘŀǊ/!5Υ LƴǘŜǊǾŀƭ ŦǊƻƳ у ς нп Ƴƛƭƭƛƻƴ Ǉƻƛƴǘǎ ώŎŀƴ ōŜ ǘǳƴŜŘ ǿƛǘƘ ǇŜǊŦƻǊƳŀƴŎŜ ǎƭƛŘŜǊϐ 

 

9ȄŀƳǇƭŜǎ ǿƛǘƘ ŘƛũŜǊŜƴǘ ǇǊƻƧŜŎǘ DwL5 

[ŀǊƎŜ ǎŎŀƭŜ ŀƛǊōƻǊƴŜ [L5!w Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŀƴŀƭȅǎƛǎ ǇǊƻƧŜŎǘǎ 

tǊŜǾƛŜǿ Ǉƻƛƴǘǎ 
!ƭƭ Ǉƻƛƴǘǎ ƭƻŀŘŜŘ ǿƛǘƘ ŎƭƛǇǇƛƴƎ ōƻȄ όǾƛŜǿ 

ǎŜŎǝƻƴύ 

 

 

[ŀǊƎŜ ǎŎŀƭŜ ǘƻǇƻƎǊŀǇƘȅ ϧ ŎƻǊǊƛŘƻǊ ƳŀǇǇƛƴƎ ǇǊƻƧŜŎǘǎ 

tǊŜǾƛŜǿ Ǉƻƛƴǘǎ 
!ƭƭ Ǉƻƛƴǘǎ ƭƻŀŘŜŘ ǿƛǘƘ ŎƭƛǇǇƛƴƎ ōƻȄ όǾƛŜǿ 

ǎŜŎǝƻƴύ 
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LƴŦǊŀǎǘǊǳŎǘǳǊŜ ƻōƧŜŎǘǎΣ ƭŀǊƎŜǊ ōǳƛƭŘƛƴƎǎ ϧ ƭŀƴŘǎŎŀǇŜ ƳƻŘŜƭƭƛƴƎ ǇǊƻƧŜŎǘǎ 

tǊŜǾƛŜǿ Ǉƻƛƴǘǎ 
!ƭƭ Ǉƻƛƴǘǎ ƭƻŀŘŜŘ ǿƛǘƘ ŎƭƛǇǇƛƴƎ ōƻȄ όǾƛŜǿ 

ǎŜŎǝƻƴύ 

 

 

aƻƴǳƳŜƴǘǎΣ ōǳƛƭŘƛƴƎǎ ϧ ƛƴǘŜǊƛƻǊǎ ƳƻŘŜƭƭƛƴƎ ǇǊƻƧŜŎǘǎ 

tǊŜǾƛŜǿ Ǉƻƛƴǘǎ 
!ƭƭ Ǉƻƛƴǘǎ ƭƻŀŘŜŘ ǿƛǘƘ ŎƭƛǇǇƛƴƎ ōƻȄ όǾƛŜǿ 

ǎŜŎǝƻƴύ 



 
пт 

  

½ƻƻƳŜŘ ǾƛŜǿ όtǊŜǾƛŜǿ Ǉƻƛƴǘǎύ 
½ƻƻƳŜŘ ǾƛŜǿ ό!ƭƭ Ǉƻƛƴǘǎ ƭƻŀŘŜŘ ǿƛǘƘ 

ŎƭƛǇǇƛƴƎ ōƻȄύ 

 

 

 

3.2. Scan data file import 

¢ƻ ŎǊŜŀǘŜ ¦ƴŘŜǘ ǇǊƻƧŜŎǘ ȅƻǳ ƴŜŜŘ ǘƻ ƛƳǇƻǊǘ ǎŎŀƴ Řŀǘŀ ŬƭŜǎ ŦǊƻƳ ȅƻǳǊ ƭƻŎŀƭ ǇŎ ƻǊ ƴŜǘǿƻǊƪ ŘǊƛǾŜΦ 

{ǳǇǇƻǊǘŜŘ ŦƻǊƳŀǘǎΥ ϝΦ9ртΣ ϝΦw/tκw/{Σ ϝΦt[¸Σ ϝΦC[{Σ ϝΦ½C{Σ ϝΦ[!{Σ ϝΦ[!½Σ ϝΦt¢{Σ ϝΦt¢·Σ ϝΦ5tΣ ϝΦCtwΣ 

ϝΦ[{twhWΣ ϝΦC²{Σ ϝΦ/[оΣ ϝΦ/[wΣ ϝΦw{tΣ !{/LL κ b9½ ό·Σ¸Σ½κƛκwD.ύ ŀƴŘ ŎǳǎǘƻƳ !{/LL κ ¢·¢ ŬƭŜ ŦƻǊƳŀǘ 

ƛƳǇƻǊǘΦ 

LƳǇƻǊǘ ǎŎŀƴ Řŀǘŀ ǇǊŜǎǎ ώ!ŘŘ CƛƭŜǎϐ ŀŎǝƻƴ ōǳǧƻƴ ŀƴŘ ǎŜƭŜŎǘ ȅƻǳǊ Ǉƻƛƴǘ ŎƭƻǳŘ Řŀǘŀ ŬƭŜǎΦ 
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bƻǘŜΥ 

ü You can mix different file formats to create a single project (as for an example: Terrestrial scan 
data *.e57 files and UAV roof data *.LAS file format.). Just all scan data files should be registered 
and on the same scale and coordinate system. 

ü Undet keeps initial point cloud structure and dimensions (scale). 
ü If you are indexing scan data files in large / state coordinate system (as an example UAV, Airborne 
[ƛ5!wύ ƛƴ ŀƭƭ ¦ƴŘŜǘ ǇƭǳƎƛƴǎΣ ǘƘŜǊŜ ŀǊŜ άŎƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴέ ǘƻƻƭǎΦ 

 

3.3. Grouping 

LƳǇƻǊǘŜŘ ǎŎŀƴ Řŀǘŀ ŬƭŜǎ Ŏŀƴ ōŜ ƎǊƻǳǇŜŘ ƛƴǘƻ ƭƻƎƛŎŀƭ ƎǊƻǳǇǎ όƛƴǎƛŘŜΣ ƻǳǘǎƛŘŜΣ мǎǘ ƅƻƻǊΧύΣ ǳǎƛƴƎ ώ/ǊŜŀǘŜ 

DǊƻǳǇϐ ŀŎǝƻƴ ōǳǧƻƴΦ 

 

¢ƘŜ ŎǊŜŀǘŜŘ ƎǊƻǳǇ Ŏŀƴ ōŜ ǊŜƴŀƳŜŘ ŀǘ ŀƴȅ ǝƳŜΦ [ŀǘŜǊ ƻƴΣ ȅƻǳ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ƳŀƴŀƎŜ Ǿƛǎƛōƛƭƛǘȅ ŦƻǊ 

ŜŀŎƘ ƎǊƻǳǇ ǿƛǘƘ ŀ ǎƛƴƎƭŜ ŎƭƛŎƪ ό!ǎ ŀƴ ŜȄŀƳǇƭŜΥ ƛŦ ȅƻǳ ǿŀƴǘ ǘƻ ƎŜǘ ŎƭŜŀǊ ōǳƛƭŘƛƴƎ ŜƭŜǾŀǝƻƴ ǾƛŜǿ ȅƻǳ 

ƴŜŜŘ ǘƻ ŘƛǎŀōƭŜ ƛƴǎƛŘŜ ǎŎŀƴǎύ 

https://www.undet.com/wp-content/uploads/2020/01/add-files.png
https://www.undet.com/wp-content/uploads/2020/01/selected-files-1.png
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bƻǘŜΥ ̧ƻǳ Ŏŀƴ ǎƪƛǇ ǘƘŜ ƎǊƻǳǇƛƴƎ ǎǘŜǇ ōŜŎŀǳǎŜ ȅƻǳ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ƎǊƻǳǇ ƻǊ ǊŜƎǊƻǳǇ Řŀǘŀ ŬƭŜǎ ƛƴ 

ŀƭǊŜŀŘȅ ŎǊŜŀǘŜŘ ¦ƴŘŜǘ ǇǊƻƧŜŎǘ ǿƘŜƴ ƛǘ ƛǎ ƭƻŀŘŜŘ ƛƴǘƻ ƻƴŜ ƻŦ ƻǳǊ ¦ƴŘŜǘ ǎƻƭǳǝƻƴǎΦ 

 

3.4. Create Undet project 

²ƘŜƴ ŀƭƭ ǎŎŀƴ Řŀǘŀ ŬƭŜǎ ŀǊŜ ƛƳǇƻǊǘŜŘΦ /ƭƛŎƪ ώ/ǊŜŀǘŜ tǊƻƧŜŎǘϐ ŀŎǝƻƴ ōǳǧƻƴ ǘƻ ǎǘŀǊǘ ǘƘŜ ƛƴŘŜȄƛƴƎ 

ǇǊƻƧŜŎǘΦ 

 

hƴŎŜ ώ/ǊŜŀǘŜ tǊƻƧŜŎǘϐ ŀŎǝƻƴ ōǳǧƻƴ ŎƭƛŎƪŜŘ ȅƻǳ ƴŜŜŘ ǘƻ ŀŎŎŜǇǘ ǘƻ ¦ƴŘŜǘ tǊƻƧŜŎǘ ǎŜǩƴƎǎ όǎŜƭŜŎǝƻƴ 

ōȅ ŘŜŦŀǳƭǘ ƛǘΩǎ ǊŜŎƻƳƳŜƴŘŜŘύΦ  

 

https://www.undet.com/wp-content/uploads/2020/01/created-group-1.png
https://www.undet.com/wp-content/uploads/2020/01/create-project-click.png


 
рл 

tǊƻƧŜŎǘ ǿƛƭƭ ōŜ 

ǳǎŜŘ ǿƛǘƘ 

ά¦ƴŘŜǘ ŦƻǊ 

!ǳǘƻ/!5έ 

¢Ƙƛǎ ƻǇǝƻƴ ƛǎ ƻƴƭȅ ǊŜǉǳƛǊŜŘ ǿƘŜƴ ǘƘŜ ǇǊƻƧŜŎǘ ǿƛƭƭ ōŜ ǳǎŜŘ ǿƛǘƘ ¦ƴŘŜǘ 

ŦƻǊ !ǳǘƻ/!5 ǎƻƊǿŀǊŜΣ ŀŘŘƛǝƻƴŀƭ ŬƭŜǎ ŀǊŜ ŎǊŜŀǘŜŘ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ 

ǘƘŜ ƛƴŘŜȄƛƴƎ ǇǊƻŎŜǎǎ ǘŀƪŜǎ ŀ ƭƛǧƭŜ ƭƻƴƎŜǊΦ ²Ŝ ǊŜŎƻƳƳŜƴŘ ǘƻ ǘŀƪŜ ǘƘƛǎ 

ƻǇǝƻƴ ƻũ ƛŦ ȅƻǳ ŀǊŜ ƴƻǘ ǳǎƛƴƎ ¦ƴŘŜǘ ŦƻǊ !ǳǘƻ/!5Φ   

/ǊŜŀǘŜ ŀƴ w/t 

ŬƭŜ ŦƻǊ ǳǎŜ ǿƛǘƘ 

ά¦ƴŘŜǘ ŦƻǊ 

wŜǾƛǘέ 

¢Ƙƛǎ ƻǇǝƻƴ ƛǎ ƻƴƭȅ ƴŜŎŜǎǎŀǊȅ ǿƘŜƴ ǘƘŜ ǇǊƻƧŜŎǘ ǿƛƭƭ ōŜ ǳǎŜŘ ǿƛǘƘ ¦ƴŘŜǘ 

ŦƻǊ wŜǾƛǘ ǎƻƊǿŀǊŜΦ !ƴ ŀŘŘƛǝƻƴŀƭ w/t ŬƭŜ ƛǎ ŎǊŜŀǘŜŘ ŦƻǊ ǘƘŜ 

ǇǊƻƧŜŎǘΣ  ŀƴŘ ǘƘŜ ƛƴŘŜȄƛƴƎ ǇǊƻŎŜǎǎ ǘŀƪŜǎ ƭƻƴƎŜǊΦ ²Ŝ ǊŜŎƻƳƳŜƴŘ 

ǘǳǊƴƛƴƎ ƻũ ǘƘƛǎ ƻǇǝƻƴ ƛŦ ȅƻǳ ŀǊŜ ƴƻǘ ǳǎƛƴƎ ¦ƴŘŜǘ ŦƻǊ wŜǾƛǘΦ 

/ǊŜŀǘŜ ¦ƴŘŜǘ 

.ǊƻǿǎŜǊ 

tǊƻƧŜŎǘ 

¢Ƙƛǎ ƻǇǝƻƴ ǊŜǉǳƛǊŜŘ ǿƘŜƴ ȅƻǳ ŀǊŜ ǇƭŀƴƴƛƴƎ ǘƻ ǳǎŜ ƻǳǊ ¦ƴŘŜǘ .ǊƻǿǎŜǊ 

ǎƻƭǳǝƻƴΦ Lǘ ǊŜǉǳƛǊŜŘ ƻƴ ǘƻ ŎǊŜŀǘŜ ǇŀƴƻǊŀƳƛŎ ƛƳŀƎŜǎ ŀƴŘ ǘƘŜ ƛƴŘŜȄƛƴƎ 

ǇǊƻŎŜǎǎ ǘŀƪŜǎ ŀ ƭƛǧƭŜ ƭƻƴƎŜǊΦ ¦ƴŘŜǘ .ǊƻǿǎŜǊ ǿƻǊƪǎ ŀǎ ŀ о5 ǇŀƴƻǊŀƳƛŎ 

ƛƳŀƎŜ ǾƛŜǿŜǊ ŀƴŘ ŎƻƴƴŜŎǘǎ о5 Ǉƻƛƴǘ ŎƭƻǳŘ ŬƭŜǎ ŦǊƻƳ ŀƴ ¦ƴŘŜǘ ǇǊƻƧŜŎǘ 

ǿƛǘƘ ǘƘŜ /!5 ƳƻŘŜƭ ǎǇŀŎŜ Ǿƛŀ ¦ƴŘŜǘ ǇƭǳƎπƛƴǎΦ [ŜŀǊƴ ƳƻǊŜΦ 

wŜƳƻǾŜ 

ŘǳǇƭƛŎŀǘŜ 

Ǉƻƛƴǘǎ ǿƛǘƘƛƴ 

нƳƳ ǎǇŀŎƛƴƎ 

¢Ƙƛǎ ƛǎ ŀƴ ŀŘŘƛǝƻƴŀƭ ƻǇǝƻƴ ǘƻ ŬƭǘŜǊ ƻǳǘ ǾŜǊȅ ŘŜƴǎŜ Ǉƻƛƴǘǎ όŘǳǇƭƛŎŀǘŜǎ ƛƴ 

нƳƳ о5 ŘƛǎǘŀƴŎŜύΣ ǿƘƛŎƘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎǊŜŀǘŜ о5 ƳƻŘŜƭǎΣ ƻǊ н5 

ŘǊŀǿƛƴƎǎ ƛƴ ǎŎŀƭŜ мΥнллπмΥрлΦ ²Ŝ ǎǘǊƻƴƎƭȅ ǊŜŎƻƳƳŜƴŘ ǳǎƛƴƎ ǘƘƛǎ 

ŦǳƴŎǝƻƴΦ 9ȄŀƳǇƭŜ ōŜƭƻǿΦ 

¦ǎŜ ǎǇŜŎƛŬŜŘ 

ƭƛƳƛǘǎ 

{ƻƳŜ ǝƳŜ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǳǎŜ ŀ ǇǊƻƧŜŎǘ ŎƭƛǇǇƛƴƎ ōƻȄ όǇǊƻƧŜŎǘ ŀǊŜŀ 

ōƻǳƴŘŀǊƛŜǎύ ǘƻ ŜƭƛƳƛƴŀǘŜ ƴƻƛǎŜ Ǉƻƛƴǘǎ ƻǊ ŎǊŜŀǘŜ ŀƴ ¦ƴŘŜǘ ǇǊƻƧŜŎǘ ƻƴƭȅ 

ƛƴ ǘƘŜ ǊŜǉǳƛǊŜŘ ƭƻŎŀǝƻƴΦ 

Lƴ άDƭƻōŀƭ tǊƻƧŜŎǘ .ƻǳƴŘŀǊƛŜǎέ ƛŦ ȅƻǳ ƴŜŜŘ ȅƻǳ Ŏŀƴ ƛƴǎŜǊǘ ȅƻǳǊ ǇǊƻƧŜŎǘ 

aLb ς a!· ƳŜŀƴƛƴƎǎ ŦƻǊ ŜŀŎƘ ŎƻƻǊŘƛƴŀǘŜΦ 

          

https://www.undet.com/undet-browser/
https://www.undet.com/wp-content/uploads/2020/01/global-project-boundaries.png
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/ǳǎǘƻƳ hũǎŜǘ 

!ƭƭƻǿǎ ǳǎŜǊǎ ǘƻ Ƴŀƴǳŀƭƭȅ ŀŘƧǳǎǘ ǘƘŜ ǇƻǎƛǝƻƴƛƴƎ ƻǊ ŀƭƛƎƴƳŜƴǘ ƻŦ ǘƘŜ 

Ǉƻƛƴǘ ŎƭƻǳŘ Řŀǘŀ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜƛǊ ǎǇŜŎƛŬŎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǿƛǘƘƛƴ ŀ 

ƎƛǾŜƴ ŎƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳΦ ¢Ƙƛǎ ŦŜŀǘǳǊŜ ƛǎ ǳǎŜŦǳƭ ŦƻǊ ǇǊŜŎƛǎŜ ŀƭƛƎƴƳŜƴǘ 

ǿƛǘƘ ƻǘƘŜǊ ƳƻŘŜƭǎ ƻǊ ǊŜŦŜǊŜƴŎŜ Ǉƻƛƴǘǎ ŀƴŘ ŎƻƳǇŜƴǎŀǝƴƎ ŦƻǊ ǾŀǊƛŀǝƻƴǎ 

ƛƴ Řŀǘŀ ŀŎǉǳƛǎƛǝƻƴ ƻǊ ǊŜƎƛǎǘǊŀǝƻƴΦ 

 

{ŜǇŀǊŀǘŜ 

ǇǊƻƧŜŎǘǎ 
/ǊŜŀǘŜǎ Ǉƻƛƴǘ ŎƭƻǳŘ ŬƭŜǎ ŦǊƻƳ ŎƘƻƻǎŜƴ ŬƭŜǎ ǎŜǇŀǊŀǘŜƭȅΦ 

{Ƙƻǿ ǘƘƛǎ 

ŘƛŀƭƻƎ ŜǾŜǊȅ 

ǝƳŜ 

¢ƻ ǎƘƻǿ ŀŘǾŀƴŎŜŘ ǎŜǩƴƎǎ ŘƛŀƭƻƎ ŜǾŜǊȅ ǝƳŜ ǿƘƛƭŜ ŎǊŜŀǝƴƎ ¦ƴŘŜǘ 

ǇǊƻƧŜŎǘΦ 

  

wŜƳƻǾŜ ŘǳǇƭƛŎŀǘŜ Ǉƻƛƴǘǎ ǿƛǘƘƛƴ нƳƳ ǎǇŀŎƛƴƎ ŜȄŀƳǇƭŜΥ 

!ǎ ŀƴ ŜȄŀƳǇƭŜΣ ŀ ǘŜǊǊŜǎǘǊƛŀƭ ƭŀǎŜǊ ǎŎŀƴƴŜǊ ƛǎ ŎƻƭƭŜŎǝƴƎ ǾŜǊȅ ŘŜƴǎŜ Ǉƻƛƴǘǎ ƴŜŀǊ ǘƘŜ ǎŎŀƴ ǎǘŀǝƻƴΦ 

.ŀǎƛŎŀƭƭȅΣ ȅƻǳ ŘƻƴΩǘ ǘƘŜǎŜ ǇƻƛƴǘǎΦ [ƛƎƘǘŜǊ Ǉƻƛƴǘ ŎƭƻǳŘ ς ǎƳƻƻǘƘŜǊ ǇŜǊŦƻǊƳŀƴŎŜΦ 

5ŀǘŀ ǿƛǘƘ нƳƳ ŬƭǘŜǊƛƴƎ 

ό¢ƻǘŀƭ Ǉƻƛƴǘ ŎƻǳƴǘΥ му усо нптύ 

5ŀǘŀ ǿƛǘƘƻǳǘ нƳƳ ŬƭǘŜǊƛƴƎ 

ό¢ƻǘŀƭ Ǉƻƛƴǘ ŎƻǳƴǘΥ пн фпт уфнύ 

¢ƻǇ ǾƛŜǿ ¢ƻǇ ǾƛŜǿ 

 

 

https://www.undet.com/wp-content/uploads/2020/01/customoffset.png
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{ƛŘŜ ǾƛŜǿ όр ƳŜǘŜǊǎ ŀǿŀȅύ {ƛŘŜ ǾƛŜǿ όр ƳŜǘŜǊǎ ŀǿŀȅύ 

 

 

tǊƻƧŜŎǘ ǎƛȊŜΥ лΦрр D. tǊƻƧŜŎǘ ǎƛȊŜΥ мΦлт D. 

  

Dƭƻōŀƭ tǊƻƧŜŎǘ .ƻǳƴŘŀǊƛŜǎ ŜȄŀƳǇƭŜΥ 

 

 

¦ƴŘŜǘ ǇǊƻƧŜŎǘ ŎǊŜŀǘŜŘ ǿƛǘƘƻǳǘ ǇǊƻƧŜŎǘ 

ŎƭƛǇǇƛƴƎ ōƻȄ όŀƭƭ Řŀǘŀύ 

¦ƴŘŜǘ ǇǊƻƧŜŎǘ ŎǊŜŀǘŜŘ ǿƛǘƘƻǳǘ ǇǊƻƧŜŎǘ 

ŎƭƛǇǇƛƴƎ ōƻȄ όŀƭƭ ŘŀǘŀύΦ 

 

 










