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1 Customer information 

1.1 Dear customer 

CarlsonOPS is designed to be easy and intuitive to operate. However, we request that you take the time to carefully 
work through these operating instructions before using the software. 
 
For any feedback or comments, or if there are questions about the software which are beyond the scope of this 
manual, contact Carlson support. Contact details can be found on the back cover of this manual. 
 
Alternatively, for information on your local Carlson approved dealer, visit our website www.carlsonsw.com. 

1.2 About this manual 

This manual is concerned with CarlsonOPS software. CarlsonOPS is designed to process Quarryman, Boretrak 
and drone data for blast optimization.  
 
Since the software is so integral to the use of the survey equipment, sections 19 of this manual details typical, 
software procedures. 
 
There are companion manuals dedicated to the Quarryman and Boretrak hardware. These hardware manuals detail 
the system components, accessories and safety and certification information. It is important that both the hardware 
and software manuals are read carefully before deploying one of Carlson’s scanners on site. 
 
This CarlsonOPS manual has been compiled with care. However, should you discover any errors, we would be 
grateful if you could contact Carlson directly. 

1.2.1 Version 

This is version 1 of the CarlsonOPS manual, released in June 2020.  

1.2.2 Trademarks 

Carlson and the symbol used in the Carlson logo are registered trademarks of Carlson in the USA and other 
countries. Break new ground and names and designations of other Carlson products and technologies are 
trademarks of Carlson or its subsidiaries. 
 
Any other brand names and product names used in this document are trade names, trademarks, or registered 
trademarks of their respective owners. 

1.2.3 Changes to Carlson software 

Carlson reserves the right to improve, change or modify its products and documentation without incurring any 
obligation to make changes to equipment previously sold or distributed. 

1.2.4 Disclaimer 

Carlson has made considerable efforts to ensure the content of this document is correct at the date of publication 
but makes no warranties or representations regarding the content. Carlson excludes liability arising from any 
inaccuracies in this document. 
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2 Introduction 

Carlson designs and manufactures a range of ruggedised laser scanning systems intended for various demanding 
applications such as mining, quarrying, geotechnics and marine surveying.  
 
The two scanners designed specifically for open-pit use are the Quarryman and the Boretrak. The quarryman aims 
to provide 3D models of the open-pit, while the Boretrak aims to provide 3d models of the borehole.  
 
The collected point clouds can be accurately geo-referenced and multiple scans can be stitched together. The data 
can be plotted against design drawings or as-built data to help build an invaluable picture of the project site. 

2.1 Quarryman 

The Quarryman Pro is a field instrument which combines reflectorless laser ‘point and shoot’ measurement 
technology with high-speed automatic scanning. The unit can be used for conventional total station survey methods 
as well as 3D laser scanning. Complete scenes and objects in view at ranges of up to 750 m can be surveyed. 
 
The instrument employs the ‘time-of-flight’ laser measurement technique to measure ranges to rock faces and other 
objects without the need to place reflectors on the target. This allows accurate measurements to be made of 
inaccessible points such as quarry faces and stockpiles. 
 
Versions of the Quarryman have been used in the field for over 30 years. This experience has ensured that the 
instrument has been developed very specifically for its intended applications. It is designed to be very simple to use 
and is capable of operating in the harshest environments. 
 
Selective use of the FastScan feature enables single or multiple high-definition scans to take place, highlighting 
rock features and anomalies. 
 
The Quarryman Pro will observe 250 points per second, or up to 900,000 points per hour. 

2.2 Boretrak 

Carlson’s Boretrak borehole deviation measurement system is a simple-to-use, portable system for measuring 
the deviation of boreholes. 
 
The Boretrak is deployed and uses the probe’s internal sensors to measure the borehole’s deviation at fixed 
intervals. The output is recorded by the handheld device (CDU/PDA). From here the data can subsequently be 
downloaded to a PC for processing. 

2.3 CarlsonOPS software 

CarlsonOPS allows you to process and georeference Quarryman and Boretrak data. All data from the instruments 
is visualised on screen. The collected data can be edited, transformed, and combined with other datasets for further 
analysis. 
 
The software allows you to layout a blast pattern in reference to the Quarryman/Drone scan. The inclusion of 
Boretrak data allows you to calculate the burden measurements to the blast face in order to load the holes safely. 
It also provides the means to create hole loading templates, and apply them to the blast pattern, before designing 
the timing and initiation involved with the blast. 
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3 CarlsonOPS software 

3.1 Equipment compatibility 

CarlsonOPS software is designed to work with all Quarryman and Boretrak instruments supplied by Carlson. 
 
If you have any doubts as to the compatibility of Carlson Scan with your instrument, please contact Carlson for 
further details.  

3.2 Laptop requirements and compatibility 

When selecting a Windows-based laptop or desktop to run CarlsonOPS, consider the following points when making 
your choice.  
 
CarlsonOPS runs on 64-bit Windows PCs from Windows 7 upwards. 
 
500 MB free space is required on your tablet’s hard disk to install the software. 
 
8 GB is the minimum recommendation for RAM installed in your tablet. 
 
Carlson recommends that you ensure that all Windows updates are current and that the latest drivers for your 
graphics card are installed. Failure to update components may result in video or driver errors. 
 
To transfer Quarryman Data, a USB port is required.  

3.3 Installation 

The CarlsonOPS installer is provided upon purchase of the software. Updates are made available online. 
 
The installer is supplied in the form of an *.exe file. Double-click on the file to run the installer. 
 

 
Click Install. The software and all necessary dependencies are loaded onto your tablet. 
 
By default, Carlson Scan is installed at: C:\Program Files\CarlsonOPS. 
 
An icon is loaded onto your desktop. Double-click to open Carlson Scan. 

CarlsonOPS installer 
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3.4 Licensing and registration 

CarlsonOPS has a restrictive and network distribution license, so it may be installed on a singular PC or on a 
network. 
 
You are encouraged to register your CarlsonOPS software to ensure that you can receive optimised support and 
updates from Carlson. 
 
When you first run CarlsonOPS on your PC, a Registration Wizard window appears. 
 

 
In order to register your copy of CarlsonOPS, your PC must be connected to the internet. If it is not connected to 
the internet, you can continue to use CarlsonOPS without registering. Tap Exit to escape from the Registration 
Wizard. You have 500 opportunities to use CarlsonOPS without registering: beyond this you must register to 
continue. 
 
If you are connected to the internet and wish to register CarlsonOPS, select the Install Info tab and select Initial 
install or maintenance upgrade of CarlsonOPS. 
 

 
 Select the User Info tab and enter your details. 

CarlsonOPS desktop icon 

Registration Wizard 

Registration Wizard - Install Info tab 
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Click Next. If a connection with Carlson’s servers is established, a Registration Message appears confirming that 
the registration process has been completed automatically. 
 

 
Click OK. A summary of the registration appears. This summary is also sent to the email address provided. 
 

 
 
 

Registration Wizard - User Info tab 

Registration Wizard - registration completed 

Registration summary 



 

P a g e  | 12 

3.5 Data storage and file formats 

By default, projects created in CarlsonOPS are saved in the location: 
C:\Users\<username>\ProgramData\BlastCommander\Projects 
 

 
A dedicated folder structure is created for every CarlsonOPS project. All data collected in a project is stored in the 
project folder or sub-folders. 
 
The main project file is saved as *.json directly in the project folder. You can open this file from within CarlsonOPS 
by selecting the previous project in the opening screen. 
 
Other files are stored in sub-folders: 

• controlPoints: when added to a project, control points are stored here and continually updated.  

• Fsc_files: when added to a project, the parser information for the FSC file are stored here.  

• pointClouds: when added to a project, pointcloud information is stored here. 

• surface: when created in a project, surface information is stored here. 

If problems are encountered with the hardware, software or any collected datasets, then it may be necessary to 
contact Carlson for support. In this case you may be requested to send the entire, zipped project folder. This will 
help to ensure the highest level of support. 

A CarlsonOPS project in Windows Explorer 
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4 Home screen 

When CarlsonOPS is first opened, the Home screen appears. 
 

 

4.1 Cloud OPS 

Click Cloud OPS to begin a new project or resume an existing project. 
 
The project is stored in the defined project folder. 
 
Cloud OPS handles the importation of Quarryman and drone data to display and edit the point cloud. From which 
a surface can be created and measurement assessments can be taken. Control points, markup, and surfaces can 
then be transferred to Blast OPS. 

4.2 Blast OPS 

Click Blast OPS to begin a new project or resume an existing project. 
 
The project is stored in the defined project folder. 
 
Blast OPS uses the previously made surface from Cloud OPS (can also be imported), in order to design a blast 
pattern. Further to this, Boretrak data can then be attached to the collar to calculate burden distances. The software 
can also aid in the design for hole loading, as well as timing and initation. 

Home screen 
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5 Cloud OPS 

 
In Cloud OPS, a standard screen layout is composed of the elements outlined below.  

5.1 3D View 

The main 3D View window shows all data graphically. This includes scanned point clouds. 
 
Navigation in the 3D View is by intuitive dragging and clicking by mouse. 

• Zoom in / out: roll the scroll wheel on a mouse. 

• Rotate: click and drag with the left button on a mouse. 

• Pan: click and drag with the right button on a mouse. 

5.1.1 Background colour 

The background colour is black by default. Change the background colour in the Project Settings window (see 
section 6.4.6). 

Cloud OPS - screen layout 

Selected function tab 
Function 

tabs 

3D View 

Scene 
Explorer 
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5.2 Scene Explorer 

 

 
The Scene Explorer is responsible for what is shown in the 3D View. It is located, by default, in the top left corner 
of the 3D View. Using the button in the top right corner, the Scene Explorer can be docked into the west-dialog.  
 
The Scene Explorer is organized as follows. 

• Point Clouds: Quarryman point clouds are separate by their allocated code. Imported drone files are 
indicated by their file name. 

• Clippings: polygon/box selections used to edit the point cloud can be found here. 

• Measurements: measurements performed on the point cloud can be found here. 

• Objects: ambient lighting, Quarryman model, control points, and created surfaces can be found here. 

 
Click with the right button on a mouse to bring up a menu to in order to refocus the centre of rotation or delete 
selected item. 
 
 
 
 
 
 

Scene Explorer 
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5.3 Function tabs 

 

 
At the top of the screen, are six function tabs which allow provide control of settings, analysis and editing tools, and 
enables surface creation and exportation to Blast OPS. 
 
Tap the required tab to make it active. 
 
The active function tab is identified by a blue highlight. 
 
The function tabs are each outlined in the following sections. 

• Project tab: see section 6. 

• Settings tab: see section 7. 

• Measurements tab: see section 8. 

• Editing tab: see section 9. 

• Surfacing tab: see section 10. 

• Markup tab: see section 11. 

Function tabs 
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6 Project tab 

The Project tab contains features which offer project level and software level functions. 
 

 

6.1 Save Project 

Click Save Project to save the CarlsonOPS project. 

6.2 Change Project 

Click Change Project to switch CarlsonOPS projects.  

6.3 Load Point File 

The Load Point File function can be used to import other point cloud files into your active CarlsonOPS project. 
Currently supported file types are: 

• VPC: Project Configuration file (*.vpc) 

• JSON: JavaScript Object Notation file (*.json) 

• LAS: LAS file (*.las) 

• LAZ: LAZ file (*.laz) 

• TXT: Point cloud text file (*.txt) 

• XYZ: Point cloud text file (*.xyz) 

 
 
 
 
 
 
 
 
 
 
 
 

Project tab 
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6.4 Project Settings 

Tap Project Settings to open the settings in a new window. 
 

 

 

6.4.1 General tab 

In the General tab, company information, such as name, phone, address, and logo can be entered. 

6.4.2 Project tab 

In the Project tab, the project name, operator name, and project notes can be entered.  
 
The grid magnetic angle is in regards to the magnetic declination needed to rotate the Cabled Boretrak data. This 
is calculated in Blast OPS. 

 

Project Settings window > General tab 

Project Settings window > Project tab 
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6.4.3 Units tab 

In the Units tab, the units used in the software can be indicated.  
 

 

6.4.4 Ground Control Points tab 

In the Ground Control Points tab, ground control points can be entered manually, or imported from a file.  
 
Click Add Ground Control Point for manual insertion. 
 
Click Import File to load in ground control points. Currently supported file types are: 

• CSV: Comma-separated value file (*.csv) 

• TXT: Text file (*.txt) 

 

 

Project Settings window > Units tab 

 

Project Settings window > Ground Control Points tab 
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6.4.5 Command tab 

In the Command tab, Carlson Command login information could be connected with CarlsonOPS in order to transfer 
data between the office and field. 
 

 
 
 

6.4.6 Scene tab 

In the Scene tab, the camera mode can be switched between Perspective and Orthographic. The controls can 
be switched from Default (see section 5.1) to MAC. 
 
Here the background colour can also be changed. 
 

 
 
 

Project Settings window > Command tab 

 

Project Settings window > Scene tab 
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6.5 FSC Wizard 

Tap FSC Wizard to open a new window that acts as a guide for importing and orienting Quarryman data. 
 

 

 

6.5.1 Ground Control Points 

Ground Control Points – even an arbitrary one for a local gird – must be entered or imported to local the 
Quarryman data (see section 6.4.4). 

6.5.2 Data Import 

The Data Import tab is where the FSC file is imported. 
 

 

 
 
Before importing the FSC file the Quarryman Scan Units must be selected. This is the units that the Quarryman 
used in the field. 
 
Additionally, a Loading Template must be selected. This indicates what each code used in the field represents. 
While this is flexible, Carlson provides the following recommended template: 
 

FSC Wizard window > Ground Control Points tab 

 

FSC Wizard window > Data Import tab 
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Each line of the template can be broken down into the following: 

• Start Code: the first code number for that specific Definition and Feature Type. 

• End Code: the last code number for that specific Definition and Feature Type. 

• Definition: key word/phrase to let the user know what the code represents. 

• Feature Type: there are four feature types to choose from. 

o Target: used to reference control/resection points, or indicate positions of other setups. 

o Scan: used to represent point cloud data. Measurement Tools (see section 8) can be used on 
points for analysis. 

o Line: used to reference lines, such as Toe and Crest. 

o Collars: used to represent hole collars. Boretrak Data can be combined with the collar position (see 
section 16.2.3). 

• Color: color used to represent the data in the 3D View  

Note that a code number cannot represent multiple features. Any errors will be highlighted in red. 
 
 
Loading Templates can be applied, edited, and deleted from the Data Import window by simply clicking the desired 
template with the left button on a mouse to bring up the menu. 
 
With the Quarryman Scan Units set, and the Loading Template selected, the FSC file can now be imported by 
clicking Import FSC File and selecting the desired file. 
 
The bottom half of the window will show the data imported. Here the FSC file information can be changed. Whether 
it is the Station Number, Station Height, Code, Feature Type, Definition, or Target Height.  
 
If different objects were accidentally scanned under the same code number, the Readings column can be selected 
for a specific code to show each point surveyed under that code. While all the data in the new window is editable, 
it is recommended to only change the Code number, as the rest was surveyed in using the Quarryman. Click Save 
to accept any changes. 
 

Carlson Recommended Loading Template 
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6.5.3 Alignment tab 

The Alignment tab, orientates the Quarryman data using the SurvNET algorithm. 
 

 
Depending on how you are surveying, the alignment steps can vary: 

• Using GPS: to establish the positional coordinates of the Quarryman setup, in addition to the back-sight or 
reference location. 

• Using Resection: a series of survey stations established around the site, marked by a permanent target. 
Each target will have known coordinates (x,y,z) which will be known on either a national or local grid system. 
At least three visible stations are required to carry out a resection. These should ideally be fairly evenly 
spaced around the Quarryman setup. If they are all clustered in the same direction, the results of the 
resection observations may be poor. 

• Using Local Grid: arbitrary local grid coordinates (100,100,100) for the first Quarryman setup, and 
establishing subsequent Quarryman setup(s) by using the Point and shoot mode. A range and bearing 
calculation within the software will compute the positional coordinates of the remaining setups. 

Refer to section 19.1 for Alignment procedures. 
 
For each Quarryman station, up to 3 pieces of information can be used for orientation: 

• Quarryman Direction: there are four quarryman directions to choose from 

o Calculate Direction: use this when either the station location and a known point is surveyed in, or 
when a minimum of 3 known points are surveyed in. 

o Backsighted to Non-Targeted GCP (ground control point) or Target: use this when the station 
location is known, but a known point was not surveyed in. In this case, the user would need to know 
where the Quarryman was referenced to. 

o Known Direction to GCP or Target: use this when the station location is known, and a reference 
direction (North, South, East, West) is surveyed in. 

o Known Direction at Startup: use this when the station location is known, and a reference direction 
(North, South, East, West) was not surveyed in. In this case, the user would need to know in what 
direction the Quarryman was referenced to. 

 

Project Settings window > Alignment tab 
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• Number: Either Code number or Control Point number 

o For Backsighted to Non-Targeted GCP or Target this would be the control point used as the 
reference 

o For Known Direction to GCP or Target this would be the code number used as the reference 

• Known Initial Direction: North, South, East, or West 

o For Known Direction to GCP or Target this would be the reference direction used  

o For Known Direction at Startup this would be the reference direction used  

 
Once each Quarryman station has been assigned, click Carry Out Survnet Alignment.  
 
If alignment fails, review the ground control points, FSC import, and/or alignment information for any errors. 
 

6.5.4 Render Point Cloud tab 

Once in the Render Point Cloud tab, the software will self-render the scene. 

 
 
Click View Scene to minimize the FSC Wizard and view the point cloud. 
 
If there are any errors, or you want to continue in the wizard, click Back to FSC Wizard from the 3D View.  
 
If corrections to the ground control points, FSC import, and/or alignment were made, upon returning to the Render 
Point Cloud tab, you must click Re-Render Scene to accept those changes. 
 

6.5.5 Make Surface tab 

With the Quarryman Point Cloud imported and located correctly, the Make Surface tab allows you to edit the point 
cloud, and create a surface from it. 

Project Settings window > Render Point Cloud tab 
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Click Edit Point Cloud to take you to the Editing tab (see section 8). 
 
Click Make Surface to take you to the Surfacing tab (see section 9). 
 
To continue in the wizard, click Back to FSC Wizard from the 3D View. 

6.5.6 Send to Blast OPS tab 

After importing and editing the data to create a surface, the last step is to Send to Blast OPS. 

 
Here the data desired to be exported can be selected before clicking Export to Blast OPS. Note that this will take 
you to Blast OPS. 

6.6 Export to Blast OPS 

As an alternative to the Export to Blast OPS button within the FSC Wizard, there is also one under the Projects 
tab. A similar window to section 6.5.6 will appear allowing you to select the desired data before exporting. 

Project Settings window > Make Surface tab 

 

Project Settings window > Send to Blast OPS tab 
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7 Settings tab 

The Settings tab contains a number of different software settings, including settings for each point cloud. 
 

 
 

7.1 Point Cloud Settings 

Point Cloud Settings is also accessible through the blue arrow midway down the left side of the screen. 
 

 
 
 

Settings Tab 

Point Cloud Settings 
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The tools in Point Cloud Settings only act on the active point cloud, indicated by the Selected Point Cloud. 
 
After which, the properties that can be manipulated are: 

• Point Size: increase or decrease the point size. 

• Point Sizing: 

o Adaptive: allows you to adjust the Point Size. When zooming in, the adaptive setting keeps the 
same relative size. 

o Attenuated: point size will be minuscule regardless of Point Size property. 

o Fixed: allows you to adjust the Point Size. Zooming in does not affect the relative size. 

• Point Shape: allows you to choose between Paraboloid, Circle, and, Square. 

• Opacity: allows you to change the transparency of points. This only works if the EDL Lighting is off (see 
section 7.4). 

• Color By: allows you to choose how the point cloud is colored. 

o Adjusted Color: ability to choose Gamma, Brightness, and Contrast attributes. 

o Elevation: ability to set the Elevation Range, and Color Scheme. 

o Custom Color: ability to set a specific color. 

o Matcap: ability to choose a specific material color. 

o Indices: colors by the color index, related logarithmically to intensity. 

o Level of Detail: color scale based on number of nearby points in the current 3D View. 

o GPS Time: color based on GPS time. The point cloud file must have this information in order to be 
used. 

o Composite: a combination of Adjusted Color, and Elevation. 

7.2 Field of View 

Field of View adjusts the observational area you can seen in the 3D View. 
 
As the value increases, the field of view becomes larger, but the ability to zoom in to points is reduced. 
 
As the value decreases, the field of view becomes narrower, but the ability to zoom in to points is increased. 

7.3 Max Shown Points 

Max Shown Points adjusts the amount of points shown in the 3D View at one time.  
 
While the visual of a point may be omitted due to the setting, it is still used for the purposes of point cloud editing, 
and surface creation. 
 
Zooming in, points outside of the current 3D View are omitted, while the density of the points still visible can 
increase. 
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7.4 EDL Settings 

EDL (Eye-Dome Lighting) Settings can be toggled on to further accentuate the point cloud details. 

• Radius: adjust the search radius from each point to find neighboring points to calculate the difference in 
depth. 

• Strength: adjust to emphasize the depth difference between the points. 

• Opacity: adjust the transparency of points 

7.5 Background Color 

Background Color can be alternated between Sky Box, Gradient, Black, White, and none. 
 
For more options see section 6.4.6 
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8 Measurements tab  

The Measurements tab contains a number of different tools for further analysis of a point cloud. There is also a 
tool to compute a volume from a created surface. 
 
 

 
 

8.1 Angle 

For the Angle measurement, three vertices must be selected by clicking the left button on a mouse to show the 
angles between the points. 
 

 
 

8.2 Point 

For the Point measurement, simply clicking the left button on a point will show it's coordinates. 
 

Measurements Tab 

Angle Measurement 
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8.3 Distance 

For the Distance measurement, a number of vertices can be selected by clicking the left button on a mouse, and 
show the distance between the points. End the measurement by clicking the right button on a mouse within the 3D 
View or use the ENTER key. 
 

 
 

8.4 Height 

For the Height measurement, select two points by clicking the left button on a mouse and the vertical distance 
between the two will be calculated and displayed. 
 

Point Measurement 

Distance Measurement 
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8.5 Area 

For the Area measurement, select the desired vertices by clicking the left button on a mouse. End the measurement 
by clicking the right button on a mouse within the 3D View or use the ENTER key. 
 
 

 
 

 

8.6 Surface Volume 

For the Surface Volume measurement, the surface must be created first (see section 10), and the point cloud must 
be toggled on in order to locate the bounding area of the measurement tool. 
 

Distance Measurement 

Area Measurement 
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Once the bounding area has been placed, the manipulation tools can be prompted by clicking the bounding area 
with the left button on a mouse. 
 
The bounding area can be altered: 

• Box Extents: using the circular icons at the box’s extents, the bounding area can be reduced or enlarged.   

• Rotation: using the quarter circles in the centre of the box, the bounding area can be rotated in that axis. 

• Translation: using the lines in the centre of the box, the bounding area can be moved in that axis. 

 
Further properties can be prompted using the Sprocket Icon next to the volume display: 

• Axis: by selecting X, Y, or Z (default) the axis in which the volume is calculated can be changed.   

• Inverted: by toggling Inverted, the volume calculated can alternate between above/below the surface, or 
inside/outside a void. 

• Precision: determines the number of projections from the bounding area plane in order to calculate the 
volume. 

• Surface: determines which surface is being used for the volume calculation. 

• Color: selects the color of the volume area. 

• Box Scale: allows user input for the box dimensions.  

8.7 Clear Measurements 

Clear Measurements would clear all the measurements calculated. 
 
From the Scene Explorer, individual measurements can be deleted. 
 

Surface Volume Measurement 
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9 Editing tab 

The Editing Tab provides tools to clean up point cloud data. 
 

 
 

9.1 Polygon Selection Tool 

The Polygon Selection Tool allows for a selection of up to 8 vertices to indicate the bounding area, clicking the 
left button on a mouse. End the selection by clicking the right button on a mouse within the 3D View or use the 
ENTER key. 
 

 
 

9.2 Box Selection Tool 

The Box Selection Tool allows for a selection of points by using a bounding box. 
 

 
 

Editing Tab 

Polygon Selection Tool 

Box Selection Tool 



 

P a g e  | 34 

Once the bounding area has been placed, the manipulation tools can be prompted by clicking the bounding area 
with the left button on a mouse. 
 
The bounding area can be altered: 

• Box Extents: using the circular icons at the box’s extents, the bounding area can be reduced or enlarged.   

• Rotation: using the quarter circles in the centre of the box, the bounding area can be rotated in that axis. 

• Translation: using the lines in the centre of the box, the bounding area can be moved in that axis. 

9.3 Remove Last Selection 

Remove Last Selection undoes the last polygon/box selection. 

9.4 Clear Selections 

Clear Selections clears all polygon/box selections. 

9.5 Select By 

Select By influences how bounding areas edit points, when Selection Behaviour (see section 9.6) is set to Inside. 
 

 
 

• Inside Any: selection areas do not need to overlap for points to be visible. 

• Inside All: only overlapping selection areas will have visible points. 

 

Select By > Inside All 



 

P a g e  | 35 

9.6 Selection Behaviour 

Selection Behaviour influences how bounding areas show/hide points. 

• None: bounding area does not affect the point cloud. 

• Highlight: identifies the select point by a desired color(Red, Green, Blue). 

• Inside: points within the bounding area will remain while the rest are hidden. 

• Outside: points outside of the bounding area will remain while the rest are hidden. 
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10 Surfacing tab 

The Surfacing Tab allows for the creation of surfaces from the visible points in the 3D View. 
 

 
 

10.1 Poisson Detail 

Poisson Detail will increase/decrease the number of points used for surface creation. Subsequently, this will 
increase/decrease the size of the triangles themselves, affecting the size of an exported surface. 
 
This must be set before clicking Surface From Viewpoint.  

10.2 Smoothing 

Smoothing can be toggled on/off in order to create a cleaner surface. 
 

• Keep/Drop Spare Points: toggle to keep or drop isolated points. 

• Smoothing Search Radius: controls the distance at which to determine the nearest points to use for the 
smoothing filter. 

• Surface Complexity: controls the complexity of the surface. 

o 1: creates a plane between points. 

o 2 (Default): creates a curve between points. 

o 3: creates an undulating curve between points. 

o As the value is increased, the less smooth the surface will be.  

10.3 Poisson Trim 

Poisson Trim will increase/decrease the distance between points the surface can stretch over. Subsequently, this 
can expand the surface beyond the boundary of the point cloud. 
 
This can be set before clicking Surface From Viewpoint, however can be altered afterwards to update the current 
surface. 
 
 
 

Surfacing Tab 
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10.4 Surface From Viewpoint 

Surface From Viewpoint will create the surface.  
 

 
 

 
Due to the use of Poisson's Algorithm to create the surface, the quality of the surface is dependent on the viewpoint.  
 
With the algorithm attempting to create an enclosed solid, the recommended viewpoint would be looking from within 
the quarry bench out, at an upwards angle if there is point cloud data for the top bench and bottom bench. 
 
For voids, the recommended viewpoint would be within the void itself. 

10.5 Surface Name 

The Surface Name can be change from the default “Surface” to uniquely identify created surfaces. 
 
Must be named before the creation of the surface.  
 
Surfaces can be exported from the Scene Explorer. Click the desired surface with the right button on a mouse. 
Currently supported file types are: 

• PLY: Polygon File Format (*.ply) 

• BTIN: Binary Triangulated Irregular Network file (*.btin) 

Created Surface 
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11 Markup tab 

The Markup Tab allows the user to locate hole collars after a surface has been created. 
 

 
 

 
This would primarily be used in conjunction with drone point cloud data, as the colourisation of the point cloud would 
allow for easy location of the hole collar locations. 

11.1 Insert Collars 

Insert Collars is use to place collars relative to the surface.  
 
Until toggled off, multiple collars can be located. 

11.2 Delete Collars 

Delete Collars is use to remove collars relative to the surface.  
 
Until toggled off, multiple collars can be removed. 

11.3 Collar Size 

Collar Size dictates the size of the collars. 
 
This adjust new and existing collars to make them easier to see. 

11.4 Export to Blast OPS 

As an alternative to the Export to Blast OPS button within the FSC Wizard, and under the Projects tab, there is 
another export option with the Markup tab. A similar window to section 6.6 will appear allowing you to select the 
desired data before exporting. 

Markup Tab 
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12 Blast OPS 

 
In Blast OPS, a standard screen layout is composed of the elements outlined below.  

12.1 3D View 

The main 3D View window shows all data graphically. This includes surfaces, and hole information. 
 
Navigation in the 3D View is by intuitive dragging and clicking by mouse. 

• Zoom in / out: roll the scroll wheel on a mouse. 

• Rotate: click and drag with the left button on a mouse. 

• Pan: click and drag with the right button on a mouse. 

There are a few icons within the 3D View to further help navigate: 

• 3D Cube: click for pre-set views, or click and drag to rotate the view. 

• Camara Icon: toggles on/off additional settings. 

o Orthographic/Perspective: toggle between orthographic and perspective views. 

o Controls Switch: toggle between default and MAC controls. 

o Cutting Planes: slider allows you to increase/reduce the depth at which the surface can be seen. 

Blast OPS - screen layout 

Selected function tab 
Function 

tabs 

3D View 

Hole Tools 
(West Dialog) 

Scene 
Explorer 

Selected Function 
tools (East Dialog) 
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• Measurement Tape Icon: enables the user to measure distances on a surface. 

• Hollow Cube: toggles on/off the background grid. 

12.2 Scene Explorer 

 

 
The Scene Explorer is responsible for what is shown in the 3D View. It is located, by default, in the top left corner 
of the 3D View. Using the button in the top right corner, the Scene Explorer can be docked into the west-dialog.  
 
The Scene Explorer is organized as follows. 

• Sort Holes By: alters whether the holes are sorted by Rows or Columns within Scene Explorer 

• Hole Geometry: alters which hole data is visible in the 3D View. 

o Most Correct: shows the most accurate version of hole data. Boretrak > Surveyed  > Design. 

o All: shows all the types of hole data. 

o Design: shows only the designed hole data. 

o Surveyed: shows only the imported surveyed hole data. 

o Boretrak: shows only the imported boretrak hole data. 

• Color By: changes how the hole data is colored in the 3D View. 

o Burden Distance: colors the hole data based on the Burden Measurements parameters within 
Burden Options (see section 16.5). 

Scene Explorer 
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o Identifying Color: colors the hole data based on the Color Options parameters within Pattern 
Options (see section 16.4). 

o Hole Loading: colors the hole data based on the Hole Loading template applied (see section 
17.4). 

• Show Hole Labels: toggles on/off the hole labels in the 3D View. 

• Show All Holes: makes all holes visible in the 3D View. 

• Hide Unselected Holes: holes selected in the Scene Explorer or in the 3D View will remain, while the rest 
are hidden. 

Unfurling the Scene Arrow shows what is available to be viewed in the 3D View. 

• Surfaces 

• Linework 

• Drill Holes 

• Measurement Tools 

Click with the right button on a mouse to bring up a menu to in order to refocus the centre of rotation, delete the 
selected item, or view its properties. 

12.3 Function tabs 

 

 
At the top of the screen, are six function tabs which provide control of settings, surface importation, drawing of 
linework, blast pattern layout, drill hole loading, and timing and initiation. 
 
Click the required tab to make it active. 
 
Click active function tab is identified by a blue highlight. 
 
Click function tabs are each outlined in the following sections. 

• Project tab: see section 13. 

• Surfacing tab: see section 14. 

• Blast Lines tab: see section 15. 

• Blast Pattern Layout tab: see section 16. 

• Drill Hole Loading tab: see section 17. 

• Electronic Initiator Design tab: see section 18.  

 
 
 

Function tabs 
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12.4 East Dialog 

The East Dialog contains parameters and features specific to the selected function tool. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Blast Pattern Layout > Pattern Layout > East Dialog  
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12.5 West Dialog (Hole Tools) 

The West Dialog contains parameters and features specific to the selected hole collar. 
 
 

 

 
After selecting the desired hole(s), analysis measurements can be toggled on, design hole parameters can be 
changed, and different 2D views can be looked at. 
 
The 2D views are broken down as follows: 

• Hole Inspector: Options for Side View, Front View, and Top View. 

• Burden Vision: If the Burden Vision feature has been used, the matrix table can be seen here (See 
section 16.8). 

For design collars, the position and associated parameters can be altered: 

• Collar Coordinates: specific values can be entered for X, Y, and Z. 

• Azimuth: the value for the drill azimuth. 

• Drill Angle: the inclination of the drill hole. 

• Length: the length of the hole (will change automatically if Toe Elevation is changed). 

• Toe Elevation: the specific elevation of the bottom of the hole (will change automatically if Length is 
changed). 

• Depth Offset: the desired offset (sub-drill) from the indicated Length or Toe Elevation parameter. 

West Dialog (Hole Tools) 
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• Estimated Powder Factor: With a Boundary Line drawn (see section 15.3), and a Hole Loading 
Template applied (see section 17.4), the Estimated Powder Factor for the selected hole will be displayed.  

• Undo: undoes the previous change to the design parameters. 

Analysis measurements can be toggled on and off: 

• Distance Lines: burden measurements to the face. This is color coded based on the desired Burden and 
Tolerance inputted in Burden Options (see section 16.5). 

• Collar Measurements: measurements between the hole collar position(s). The Number of holes or 
Distance to which the measurements are visible are based on the input values in Drill Commands (see 
section 16.9). 

• Toe Measurements: measurements between the hole toe position(s). The Number of holes or Distance 
to which the measurements are visible are based on the input values in Drill Commands (see section 
16.9). 

Hole loading can also be edited through Hole Tools. This would open the design window for hole loading (see 
section 17.3) 
 
The Info button at the bottom shows further information about a hole: 

• Label: allows you to change the identifier of the hole. 

• Type: shows whether it is a design (1), surveyed (2), or boretraked (3) hole. 

• Description: allows description input for the hole. 

• Voronoi Volume: shows the associated Voronoi Volume if used (see section 16.8). 

To move design hole locations using the arrow keys, the mouse cursor cannot be within a text box. To ensure this 
is the case, click within the 3D View. Advanced Options controls the movement of holes, and azimuth at which 
to view the Distance Lines. To 

• Parallel Step: indicates the unit movement using the left and right arrows to position the hole. 

• Perpendicular Step: indicates the unit movement using the up and down arrows to position the hole. 

• Search Angle Override: indicates the search azimuth for the Distance Lines. Only applicable when 
using Straight Measurement within Burden Options (see section 16.5). 

• Blast Cylinders: toggles on and off the associated Blast Cylinders for the selected holes. 
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13 Project tab 

The Project tab contains buttons which offer project level and software level functions. 
 

 

13.1 Save Project 

Click Save Project to save the CarlsonOPS project. 

13.2 Change Project 

Click Change Project to switch CarlsonOPS projects.  

13.3 Project Settings 

Click Project Settings to open the settings in a new window. 
 

 

 
Refer to section 6.4 for more information about Project Settings. 

13.4 Export Scene as PDF 

Click Export Scene as PDF to create a pdf of the 3D View.  

Project tab 

Project Settings window > General tab 
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14 Surfacing tab 

The Surfacing tab allows you to import existing surface, create a pad for reference, and offers planar volumetric 
calculation tools. 
 

 

14.1 Save Project 

Click Save Project to save the CarlsonOPS project. 

14.2 Volume 

Click Volume to commence using the line tool to calculate the volume using a planar base. 
 

 

 
Ensure to position the 3D View so that you can easily encompass the desired area, as the view locks upon clicking 
the Volume tool. 
 
Use the left button on the mouse to indicate the vertices of the enclosure. Use the right button on the mouse to 
finish the selection. 
 
At this point the 3D View can be moved again, and the enclosure line can be edited: 

• Red Nodes: the originally vertices laid out. Can be moved by holding down the left button on the mouse 
and dragging. 

• Grey Nodes: centre points between vertices. By moving this node, it will become a vertex, and create 2 
additional centre points on both sides of the node. 

Further editing tools, such as inserting additional vertices to the front or back, toggling the coordinates, toggling 
whether the line is draped to the surface, deleting the line, and toggling the ability to edit the line can be prompted 

Surfacing tab 

Volume Tool 
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by clicking the line using the right button on the mouse.  

14.3 Surfaces 

Click Surfaces to open the corresponding East Dialog Surfaces tools. 
 

 

 
The Import Surface function can be used to import other surface files into your active CarlsonOPS project. 
Currently supported file types are: 

• BGRD: Binary Surfer Grid file (*.bgrd) 

• GRD: Surfer Grid file (*.grd) 

• TIN: LAS Triangulated Irregular Network file (*.tin) 

• BTIN: Binary Triangulated Irregular Network file (*.btin) 

Available surfaces are listed below, and are highlighted green if they are being used in the 3D View or highlighted 
white when they are not. The x icon will delete the surface from the project, while the sprocket icon will prompt the 
surface’s properties menu. 
 

 

• Name: change the name of the surface. 

• Active: toggles the surface on/off in the 3D View. 

Surfaces Tools 

Surface Properties 
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• Wireframe: toggles between a solid surface or a wireframe representation. 

• Transparency: slider bar to alter the transparency of the surface. 

• Color: change the color of the surface. 

• Position: change the centre point position of the surface. 

If there are multiple surfaces in the project for analysis and design, one of the surfaces will have to be set as the 
Topography surface. This will indicate that the selected surface is to be used for placement of the blast pattern, 
and the burden measurements from the drill holes. 

14.4 Pad Maker 

Click Pad Maker to open the corresponding East Dialog Pad Maker tools. 
 

 

 
Through the inputs in the East Dialog a pad can be created to be used as a reference when designing the blast 
pattern, or the drill hole loading template: 

• Pad Name: change the name of the pad. 

• X, Y, Z: inputs for the centre point of the pad. 

• Azimuth: input for the direction of the pad. 

• Drill Angle: input for the inclination of the pad. 

• Width/Length: inputs for the size of the pad. 

Pick Center allows you to locate the X, Y, and Z coordinates for the pad in the 3D Viewer. This must intersect with 
another surface, or hole for placement, and by using the left button on the mouse to locate the coordinate. After 
which, changes can be made to the inputs as required. 
 
Make Pad will then create the surface in the 3D View, and add it to the Surfaces East Dialog, as well as the Scene 
Explorer. 
 

Pad Maker Tools 
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15 Blast Lines 

The Blast Lines tab requires you to draw the Crest and Toe line at the minimum in order to advance to Blast 
Pattern Layout. 
 

 

15.1 Crest Line 

Click Crest Line to commence using the line tool to layout the desired crest. The crest line can also be used as the 
back line. 
 

 

 
Ensure to position the 3D View so that you can easily layout the crest, as the view locks upon clicking the Crest 
Line tool. 
 
Use the left button on the mouse to indicate the vertices of the line. Use the right button on the mouse to finish the 
selection. 
 
At this point the 3D View can be moved again, and the line can be edited: 

• Red Nodes: the original vertices laid out. Can be moved by holding down the left button on the mouse and 
dragging. 

• Grey Nodes: centre points between vertices. By moving this node, it will become a vertex, and create 2 
additional centre points on both sides of the node. 

• End Vertices: the green arrow indicates the direction in which the pattern will be laid out. By clicking an 
end vertex using the left button on the mouse, a quarter circle will appear. Left click and drag to rotate the 
green arrow.  

Further editing tools, such as inserting additional vertices to the front or back, toggling the coordinates, resetting the 
direction of the green arrow, toggling whether the line is draped to the surface, deleting the line, and toggling the 
ability to edit the line can be prompted by clicking the line using the right button on the mouse.  

Blast Lines tab 

Crest Line Tool 
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15.2 Toe Line 

Click Toe Line to commence using the line tool to layout the desired toe. 
 

 

 
Ensure to position the 3D View so that you can easily layout the toe, as the view locks upon clicking the Toe Line 
tool. 
 
Use the left button on the mouse to indicate the vertices of the line. Use the right button on the mouse to finish the 
selection. 
 
At this point the 3D View can be moved again, and the line can be edited: 

• Yellow Nodes: the original vertices laid out. Can be moved by holding down the left button on the mouse 
and dragging. 

• Grey Nodes: centre points between vertices. By moving this node, it will become a vertex, and create 2 
additional centre points on both sides of the node. 

Further editing tools, such as inserting additional vertices to the front or back, toggling the coordinates, toggling 
whether the line is draped to the surface, deleting the line, and toggling the ability to edit the line can be prompted 
by clicking the line using the right button on the mouse.  

15.3 Boundary Line (Optional) 

Click Boundary Line (Optional) to commence using the line tool to indicate the bounding area for where the blast 
pattern will be laid out. 
 

Toe Line Tool 
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Ensure to position the 3D View so that you can easily encompass the desired area, as the view locks upon clicking 
the Boundary Line tool. 
 
Use the left button on the mouse to indicate the vertices of the enclosure. Use the right button on the mouse to 
finish the selection. 
 
At this point the 3D View can be moved again, and the enclosure line can be edited: 

• Green Nodes: the originally vertices laid out. Can be moved by holding down the left button on the mouse 
and dragging. 

• Grey Nodes: centre points between vertices. By moving this node, it will become a vertex, and create 2 
additional centre points on both sides of the node. 

Further editing tools, such as inserting additional vertices to the front or back, toggling the coordinates, toggling 
whether the line is draped to the surface, deleting the line, and toggling the ability to edit the line can be prompted 
by clicking the line using the right button on the mouse. 

15.4 Reset Lines 

Click Reset Lines to delete the Crest Line, Toe Line, and Boundary Line simultaneously. 

Boundary Line Tool 
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16 Blast Pattern Layout 

The Blast Pattern tab allows you to design blast patterns, import surveyed or boretraked data, and create reports 
related to design and analysis. 
 

 

16.1 Save Project 

Click Save Project to save the CarlsonOPS project. 

16.2 Import 

Click Import for a drop-down menu to import hole data.  
 
If collar positions were observed with the Quarryman, and processed through the FSC Wizard, the collar file will 
show in the importer window. 
 

 

 
Otherwise, the hole data can be imported separately. Currently supported file types are: 

• CSV: Comma-separated value file (*.csv) 

• TXT: Text file (*.txt) 

After selecting the file, the delimiter can be specified, the columns identified, and the number of rows to skip 
indicated. 
 

Blast Pattern Layout tab 

Design/Surveyed Import window 
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16.2.1 Design 

By importing Design hole data, you have the ability to move the collar locations, and change each hole’s 
parameters.   

16.2.2 Surveyed 

By importing Surveyed hole data, the position and hole parameters are fixed and cannot be changed. 

16.2.3 Boretrak 

In order to import Boretrak Data, Surveyed hole data must be imported first to locate the hole positions. Click the 
Boretrak import to prompt the following screen: 
 

Boretrak Import 

 

File Customization Window 
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From here, the Legacy Rodded Boretrak .dat files can be selected for import. Additionally, the Carlson Rodded 
Boretrak .drl files can be selected for import. 
 
For the Cabled Boretrak, the .dat files can also be imported via the Import From File button. The data can also be 
downloaded directly from the CDU by connecting it to the PC, checking to ensure the CDU Baud Rate matches the 
PC Baud Rate, and checking that the Segment Length is correct. After this, click Initiate Link to which the text 
box should result in: 
 
CDU Successfully Connected. Click the download button on the CDU!  
 
At which point, start the download process from the CDU, until the message “File Received” is displayed. 
 
Continue by clicking Next. 
 
In the next window, the Boretrak data must be matched with Surveyed data. This can be completed manually 
using the check boxes, or by using the Matching Options: 

• Match By Row/Col: this matches the data based on the Row and Col columns. It is possible to toggle the 
Row and Col information by switching the Row Identified By to either Numbers or Letters. 

• Match by Name: this matches the data based on the hole Name. 

Pairs can be unmatched through the Paired list on the right-hand side. 
 
Solely for the Cabled Boretrak, is the need to calculate the Magnetic Angle to ensure the data aligns with the 
surface data. In the field, a known baseline would have been observed using the boretrak probe, as indicated by 
the Baseline Magnetic Angle value. Click Boretrak Alignment Vector to return to the 3D View temporarily: 
 

 

 
Ensure to position the 3D View so that you can easily replicate the sighted baseline in the view, as the view locks 
upon hitting ENTER to prompt the line tool. 
 
Click using the left button on the mouse to indicate the starting point of the baseline. Hit ESC if the selection was 
incorrect. Then click to indicate the end point of the baseline, returning you to the Boretrak import screen. The Grid 
Angle value will now show the azimuth of the line just drawn, and the Magnetic Angle will show the rotation needed 
to align the data. 
 
Click Finish to conclude the import. 
 
A Confirm Settings window will appear to quickly check whether the Assumed Stemming Length, the 
Measurement Interval, and the desired Burden Distance logically make sense with the data just imported. 
Changing these values will recalculate the validation, show whether validation is successful, or fails. Click Finish 
once satisfied. 
 

Design/Surveyed Import window 
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16.2.4 DRL 

Carlson’s Machine Control .drl file can be imported using the DRL input. 

16.3 Reporting 

Click Reporting for a drop-down menu to create PDF Reports.  
 
Currently supported report types are: 

• Burden Report: 2D profiles illustrating the burden distance between the drill hole and the topographic 
surface. 

• Plan View Report: Aerial view of the blast pattern illustrating collar distances and directions of drill holes. 

• Drillers Report: Tabular information of drill hole location and parameters. 

16.3.1 Burden Report 

A hole by hole breakdown showing critical burdens, and overburdens based on inputted parameters. 

 
 

Reporting > Burden Report 
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16.3.2 Plan View Report 

An overview of the collar positions, showing the distance between collars, and the direction of the drill holes. 

 
Upon clicking Plan View Report, a new window appears to allow you to rotate the view, and add snapshots so that 
additional pages will be created with a closer view of those areas.  

 
 
 
 
 

Reporting > Plan View Report 

Plan View Report Interface 
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16.3.3 Drillers Report 

A tabular format detailing the specifics related to each hole, a comparison between design and surveyed/boretrak 
information to highlight the differences, and a sum and average of the hole lengths. 
 

16.4 Save/Load Pattern 

The Save/Load Pattern tab allows you to save the current pattern, duplicate it, or create a new pattern. 
 

 

 
Available patterns are listed below, and are highlighted green if they are being used in the 3D View or highlighted 
white when they are not. The x icon will delete the surface from the project. 

16.5 Pattern Options 

The Pattern Options tab allows you to input the Hole Diameter, Hole Scale, the color scheme based on the type 
of hole, and the size of the hole measurement labels. 
 

Reporting > Drillers Report 

Blast Pattern Layout > Save/Load Pattern 
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16.6 Burden Options 

The Burden Options tab allows you to input the desired Burden and its Tolerance, and configure how the burden 
is measured. 
 

 

 
 
Measurement options and increments controls the topographic surface, how the burden is measured, and also how 
often: 

• Surface: topographic surface to which burden measurements are measured. 

• Type: logic for how burden measurements are calculated 

o Perpendicular: uses the inclination of the hole to then measure perpendicularly from it. 

o Constant Z: measures the burden from the hole to the surface using a constant elevation. 

o 3D: regardless of whether the weakest burden is to the left or right, upwards or downwards, 3D will 
locate the closest intersection of the face from the hole. 

• Straight Measurement: toggle on/off whether to measure the burden using a set azimuth direction from 
the hole, or allow for an undefined azimuth to find the weakest burden. Only for Perpendicular and 
Constant Z type measurements. 

Blast Pattern Layout > Pattern Options 

Blast Pattern Layout > Burden Options 
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• Assumed Stemming: sets the amount of stemming (indicated as white in the 3D View) for which no burden 
measurements are calculated. 

• Measurement Interval: the interval frequency at which the burden measurement is calculated to the 
surface. 

16.7 Pattern Layout 

The Pattern Layout tab allows you to input the desired parameters to automatically position and incline holes. 
 

 
Blast Pattern Layout > Pattern Layout 
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16.7.1 Elevation 

The Elevation parameters dictates the collar and toe elevations: 

• Topography: topographic surface for which the blast pattern is being designed on. 

• Collar Elevation Type: how the algorithm chooses the Collar Elevation. 

o Grid Elevation: this matches the collar elevation to the topographic surface. This requires the 
surface to extend where the holes are being designed. 

o Highwall Elevation: this uses the crest line to indicate the elevation of the collars. Typically used 
with Quarryman scans where only the face profile was surveyed and not the top bench. 

• Toe Elevation Type: chooses which algorithm to be used when locating the hole toe. 

o Length: the absolute length of the hole (inclined or vertical). 

o Depth: the elevation difference between the collar and toe. 

o Elevation: the absolute elevation to which the holes will be designed. 

o Surface: if a pad was created, or a surface imported for design purposes, it can be used so that 
the hole toe will always extend to the selected surface. 

• Length / Depth / Elevation: the value for the chosen Toe Elevation Type: 

If Surface is selected for the Toe Elevation Type, the Bottom Surface must be chosen. An Offset can also be 
inputted if there is a desire to extend below the Bottom Surface. 

16.7.2 Geometry 

The Geometry parameters dictates the row and column spacing and the offsets from the Crest Line. 

• Collar Burden: the spacing between rows. 

• Rows: the desired number of rows.  

• First Burden: the offset from the crest line to the first row. 

• Columns / Collar Spacing: spacing for the columns can be set by the number of columns, or the spacing 
between columns. 

o Columns: the desired number of columns. Automatically calculates the spacing needed between 
columns. 

o Collar Spacing: the spacing between columns. Automatically calculates the number of columns. 

• 1st Column Offset: the offset from the left marker of the crest line to the first column. 

16.7.3 Pattern Options 

The Pattern Options parameters gives further options to influence the pattern layout. 

• Staggered: toggle Off for a square pattern, where the columns are in a straight line, or toggle On for a 
staggered pattern, where on alternate rows, the columns are offset by half the column spacing between the 
current and consecutive column. 

• Dynamic Layout: toggle Off for straight rows between the starting and finishing Crest Line markers, or 
toggle On for the rows to follow the exact shape of the Crest Line. 
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• Fade Dynamic Layout: toggle Off for all the rows to continue having the same shape as the Crest Line, 
or toggle On to fade the shape of the Crest Line to a straight row. Dynamic Layout must be turned on to 
use this feature. Note that due to the fading of the Crest Line to a straight back row, the spacing parameters 
indicated in Geometry will be adjusted for this feature. 

• 1st Straight Row: with Fade Dynamic Layout toggled On, this indicates at which row the pattern should 
be straight. The lower the value, the more extreme the fade will occur, whereas the high the value, the more 
gradual the fade. 

• Flip Labels: toggle Off to have the 1st Column start at the Crest Line left marker, or toggle On to have the 
1st Column start at the Crest Line right marker. 

• Use Crest Line as Back Line: if the crest line is used to indicate the back line of the pattern, this feature 
should be toggled On in order to inverse the azimuth of the drill hole (as indicated in Hole Parameters). 

16.7.4 Hole Parameters 

The Hole Parameters dictate azimuth of the drill hole, the inclination of the drill hole, and whether or not to use the 
desired Collar Burden as spacing from the collar or toe. 

• Custom Azimuth: the azimuth of the drill hole. Automatically calculated to be in the direction of the Crest 
Line’s green directional arrow – or inversed when the Use Crest Line as Back Line is toggled On.  

• Drill Angle: the inclination of the drill holes. 0 is vertically pointed down.  

• Dip From Toe: toggle Off to have row spacing dictate the placement of the collars, or toggle On to have 
the row spacing dictate the placement of the toes. This is typically used in conjunction with Feathering (see 
section 16.7.5). 

16.7.5 Feathering 

The Feathering parameters gives the option to gradually change the inclination of each row. 

• Feather Dip: toggle Off to maintain the inclination input from Hole Parameters, or toggle On to gradually 
change the inclination from row to row. 

• From: the desired inclination for the To Row. 

• To Row: the desired row at which the inclination input in From will occur. 

Referencing the Pattern Layout screenshot (section 16.7), the crest line was used as a back line, and so the 
back(first) row starts off at 0°. However, due to the inclination of the face, the front(eleventh) row also must be 
inclined to be within the desired Burden and Tolerance. In this case, the inclination adjusts by 2° every row, until 
the front row has an inclination of 20°. 

16.7.6 Remove/Apply 

• Remove All: deletes all holes and Blast Lines. 

• Remove Holes: deletes all holes. Blast Lines remain. 

• Apply Pattern: uses the inputted parameters to layout the pattern. 

16.8 Burden Vision 

The Burden Vision tab allows you to sub-sample the surface and see how all the holes are affecting the blast face. 
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• Use Inclusion Line: once drawn, the inclusion line can be used to indicate the area to which the burden 
measurements are limited (I.e. even though the distance from the interval after stemming to the top bench 
is closer, with Use Inclusion Line toggled On, the burden measurement will only measure to the 
encompassed area instead). 

• Selected Inclusion Line: if multiple inclusion lines are drawn, the Selected Inclusion Line is the line used 
to create the sub-sampled surface. 

• Add Inclusion Line: click to commence using the line tool to indicate the inclusion area for the Burden 
Vision surface. Ensure to position the 3D View so that you can easily encompass the desired area, as the 
view locks upon clicking the Add Inclusion Line. Use the left button on the mouse to indicate the vertices 
of the enclosure. Use the right button on the mouse to finish the selection. At this point the 3D View can be 
moved again, and the enclosure line can be edited: 

o Red Nodes: the originally vertices laid out. Can be moved by holding down the left button on the 
mouse and dragging. 

o Grey Nodes: centre points between vertices. By moving this node, it will become a vertex, and 
create 2 additional centre points on both sides of the node. 

o Further editing tools, such as inserting additional vertices to the front or back, toggling the 
coordinates, toggling whether the line is draped to the surface, deleting the line, and toggling the 
ability to edit the line can be prompted by clicking the line using the right button on the mouse. 

• X Spacing / Y Spacing: the spacing of gridlines used to create the surface, and perform the distance 
calculations. 

• Make Burden Vision Surface: uses the inputted parameters to create the Burden Vision surface. 

The measurements can be seen from the West Dialog (Hole Tools) by selecting Burden Vision, rather than Hole 
Inspector. 
 

 

Blast Pattern Layout > Burden Vision 

Burden Vision Surface and Table 
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16.9 Voronoi Options 

The Voronoi Options tab allows you to alter how the Voronoi Volume is calculated. Note that the Blast Boundary 
Line (see section 15.3) must be used for this feature to work. 
 

 

• Control By: determines how the Voronoi Volume is calculated. 

o Hole Length: calculates the Voronoi Volume based on the hole length. 

o Surface: if a pad was created, or a surface imported for design purposes, it can be used as the 
bottom control of the Voronoi Volume. 

• Voronoi Surface: the surface to be used for the Voronoi Volume calculation when Surface is selected for 
the Control By. 

• Top Offset: optional offset for the collar top control of the Voronoi Volume. 

• Bot Offset: optional offset for the bottom control, whether hole toe or control surface, of the Voronoi 
Volume. 

• Add Blast Boundary Line (Required): if a Blast Boundary Line has not been laid out by this point, click 
to commence using the line tool to indicate the bounding area. Ensure to position the 3D View so that you 
can easily encompass the desired area, as the view locks upon clicking the Boundary Line tool. Use the 
left button on the mouse to indicate the vertices of the enclosure. Use the right button on the mouse to finish 
the selection. At this point the 3D View can be moved again, and the enclosure line can be edited: 

o Green Nodes: the originally vertices laid out. Can be moved by holding down the left button on the 
mouse and dragging. 

o Grey Nodes: centre points between vertices. By moving this node, it will become a vertex, and 
create 2 additional centre points on both sides of the node. 

o Further editing tools, such as inserting additional vertices to the front or back, toggling the 
coordinates, toggling whether the line is draped to the surface, deleting the line, and toggling the 
ability to edit the line can be prompted by clicking the line using the right button on the mouse. 

16.10 Drill Commands 

The Drill Commands tab has additional features for pattern design, hole parameters, and exports. 
 

Blast Pattern Layout > Voronoi Options 
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The Add / Remove Holes section is responsible for modifying the pattern without changing the Pattern Layout 
parameters: 

• Add Hole: click to toggle on/off the ability to add holes in the 3D View, where a surface must be present in 
order to locate the new location. 

• Add Row: adds an additional row after the current last row. 

• Delete Selected Holes: deletes the selected highlighted holes. 

The Input / Output section is responsible for exporting files, or pushing the pattern to Carlson Command. Currently 
supported file types are: 

• Save CSV: Comma-separated value file (*.csv) 

• Save DRL: Text file (*.drl) 

• Cloud Sync: uses the Carlson Command login (see section 6.4.5) to sync with the cloud. 

When using the Collar Measurements and/or Toe Measurements in the West Dialog (Hole Tools), the Distance 
at which holes are associated by, or the Number of holes to associate with can be dictated by the 
AssociateClosestHolesBy dialog. 
 
The Other section can update the hole(s) parameters: 

• Calculate Search Azimuth: used to automatically find the search azimuth of hole(s) with the weakest 
burden. Typically, only used if Straight Measurement is toggled on in Burden Options (see section 16.6). 

• Rotate 0 Dip Holes Towards Wall: used to automatically find the drill azimuth of vertical hole(s) to find the 
closest wall. 

16.11 Push Pattern To Command 

The Push Pattern To Command tab uses the Carlson Command login (see section 6.4.5) to sync with the cloud. 
 
 
 
 
 

Blast Pattern Layout > Drill Commands 
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17 Drill Hole Loading 

The Drill Hole Loading tab allows you to design hole loading templates, apply them to the pattern, and print out 
reports to show the breakdown of quantities. 
 

 

17.1 Save Project 

Click Save Project to save the CarlsonOPS project. 

17.2 Define Reagents 

Click Define Reagents to open a new window listing the reagents available, and allow for new reagent additions.  
 

 

 
The left panel is the Product List, sorted by Manufacturer, Type, and Sub Type. Products can be reset using the 
Restore Defaults button at the bottom. New products can be added in using New Reagent. This opens a new 
window to define the reagent: 

• Reagent Name: the name to identify it in the Product List. 

• Manufacturer: the name of the manufacturer to organize the Product List. There is the option of Other, 
as required, as well as the option to add a New Manufacturer. 

• Type: the type of product to identify where the product is shown during the template design. Options are 
Powders, Initiators, Boosters, Connectors, and Detonators. 

• Sub Type: the sub-type of the product to further sort the Product List. Only applicable for Powders and 

Drill Hole Loading tab 

Define Reagents window 
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Initiators. Powders can be sub-categorized as Packaged or Bulk, while Initiators can be sub-categorized 
as Electric, Electronic Initiator Design, or Non-Electric. 

17.3 Define Templates 

Click Define Reagents for a drop-down menu listing previous created hole loading templates, and the option to 
create a new template. Click New to open a new window to design the hole loading template. 

 
The first step for creating a template is establishing the Hole Template Settings. Specific holes can be loaded 
from selecting the desired hole from the drop-down menu, and clicking Load Data From Hole, tabulating its hole 
parameters.  
 
The Strata section lists the surfaces to be used to limit the extent of the template. While the Hole Top and Hole 
Bottom is the simplest version to use for designing the template, additional imported surfaces or created pads 
can be used to define different strata layers, and further segregate the hole loading template. This is done by 
clicking Add New Strata, and using the Surface drop down menu to select the desired surface, and optionally, 
give the strata a Name. 
 
As seen in the screenshot above, a surface was used to indicate a metamorphized strata. The illustration on the 
right shows the inclination of the hole, as well as the intersection of the created strata. 
 
An Estimated Powder Factor for the specified hole can be seen, which is broken down by the strata levels. Once 
the Charging Rules and Initiators and Boosters have been chosen, the table will populate. 
 
 
 
 
 
 
 
 
 
 
 
 

Hole Template Settings window 
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The second step for creating a template is defining the Charging Rules. With a straight forward Hole Top and 
Hole Bottom limitation, there will only be a singular rule set to define. If a strata level is added in there will be a 
second set of rules to define. 
 

 

 
Click Add New Rule to add a new index to the list: 

• Material: a drop-down menu listing the available powders and bulk materials from the Defined Reagents 
window can be chosen here. 

• Loading Method: options of Length, Height, and Variable. One index must be listed as Variable. 

o Length: the absolute length along the hole (inclined or vertical). 

o Height: the elevation difference along the hole. 

o Variable: fills the remaining length of the hole. 

• Standoff: if False, the index will remain within the designated limitation of the surfaces. If True, the index 
will populate outside of the designated limitation of the surfaces. 

• Height / Length: unit value determining the occupancy relative to the hole. 

• Actions: gives the ability to move the Index up or down, as well as deletion. 

There is also the option to provide a Minimum Thickness related to pinch outs. If an index is less than the 
minimum thickness, it will get merged either up or down. Whether it gets merged up or down is controlled by the 
Merge Direction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Charging Rules window 
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The third and final step for creating a template is defining the Initiators and Boosters. Similar to the charging 
rules, Add New Rule adds a new line, where the Index, Initiator, Booster, Position, Offset (if applicable), and 
Quantity can be selected. 
 

 

 
With the template complete, returning to Hole Template Settings tab shows the Estimated Powder Factor table 
filled out. 
 

 

 
Before closing the window, the template must be saved. After a template name is entered at the bottom, click 
Save Template. 

17.4 Apply Templates 

Click Apply Templates a drop-down menu listing previous created template loading rules, and the option to create 
a new template. Click New to open a new window to design the loading rules. 

Initiators and Boosters window 

Estimated Powder Factor Table 
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At the minimum a Default Template must be selected that will apply to all holes, before clicking Apply Loading 
Rules. The template must have a name before Save Loading Rules is clicked, and the window is closed. 
 
There is also the option to add another loading rule. Click New Loading Rule where a second Defined Template 
can be applied. As per the screenshot above, the Default Template has a simple loading template of stemming 
and a singular packaged product. A second template is added to check for any holes intersecting a designated 
strata level, and applies that specific template that has stemming surrounding the strata, and packaged products 
on either side. 
 
Additional rules can be created, and further hole attributes can be used to determine which template is applied to 
each specific hole. On the right side of each loading rule, a new specific Attribute can be added using the green 
plus icon. Use the red ‘x’ icon to delete the loading rule. The arrow icons move the rules up or down, deciding 
their priority.  
 
In the event that a specific Attribute is required, the rules can be broken down as follows: 

• Attribute: attribute used to determine the validity of the loading rule. Options are Azimuth, Bottom 
Easting, Bottom Elevation, Bottom Northing, Collar Easting, Collar Elevation, Collar Northing, 
Depth, Drill Angle, Hole Name, Length, Type, and Visible. 

• Selected Hole Value: this shows the associated value for the Selected Hole at the top of the window. 

• Operator: choose whether the attribute could be Greater Than (<), Greater Than or Equal To (<=), Equal 
To (=), Less Than or Equal To (>=), Less Than (>), or Does Not Equal (=/=). 

• Test Value: the desired value to be compared to the associated value for the hole. 

• Selected Hole Result: shows whether or not the attribute rule is True or False for the Selected Hole. 

Multiple templates, as well as multiple attributes could be used to determine the hole loading of the blast pattern. 
 
The template must have a name before Save Loading Rules is clicked, and the window is closed. 
 
Once the template has been applied, individual hole loading templates can be edited through the West Dialog (Hole 
Tools) (see section 12.5). If the Boundary Line (see section 15.3) was used as part of pattern design or to calculate 
the surveyed hole’s associated Voronoi Volume, this is also taken into account when calculating the Estimated 
Powder Factor displayed in the West Dialog. 
 
 
 
 

Apply Templates window 
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17.5 Create Quickload Report 

Click Create Quickload Report for a drop-down menu to create PDF Reports.  
 
Currently supported report types are: 

• Overview PDF 

• Detailed PDF 

• Detailed CSV 

17.5.1 Overview PDF 

Multiple holes on a single page, breaking down the hole loading template, and associated quantities in the 
illustration. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Create Quickload Report > Overview PDF 
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17.5.2 Detailed PDF 

Multiple holes on a single page, breaking down the hole loading template in an illustration, with associated quantities 
broken down in a tabular format. 
 

 

17.5.3 Detailed CSV 

Similar to the Detailed PDF, just in a CSV format. No illustrations are available. 
 
 
 
 
 

Create Quickload Report > Detailed PDF 
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17.6 Powder Factor Calculator 

Click Powder Factor Calculator to open a new window where inputs related to the calculation can be modified, 
with the results showing below: 
 

 

 
 
 
 
 
 
 

Powder Factor Calculator window 
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18 Electronic Initiator Design 

The Electronic Initiator Design tab allows you to design tie-ups for the blast pattern, for timing and initiation 
purposes. 
 

 

18.1 Save Project 

Click Save Project to save the CarlsonOPS project. 

18.2 Define Reagents 

Identical to the Define Reagents feature in Drill Hole Loading (see section 17.2). 

18.3 Draw Initiators 

Before Draw Initiators can be selected, a Connector and a Detonator must be selected on the right. These can 
be defined using Define Reagents. Once in the Draw Initiators feature, the Connector and Detonator can be 
changed as needed. 
 
Ensure to position the 3D View so that you can easily see the blast pattern in order to design the tie-ups. Once in 
the Draw Initiators feature, holding down the SPACEBAR will allow for movement of the 3D View. 
 
Upon selecting the Draw Initiators function, the screen will change to the following: 

 

Electronic Initiator Design tab 

Draw Initiators screen 
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With the selected Connector and Detonator, the Pen or Line option can be used. Click, hold, and drag the left 
button on the mouse to connect the desired holes. Click, hold, and drag the right button on the mouse to delete 
the connections. There are options to increase/decrease the Pen/Line Radius and Hole Radius to make it easier 
to draw the connections. 
 
After the tie-ups are completed, the last step is to choose the starting hole. This is accomplished by holding down 
Crtl or Shift while clicking with the left button on the mouse. This will populate the timing on screen: 
            

 

 
By entering a desired Interval (ms) and clicking Apply, Contour Lines will appear on the screen. These can be 
deleted using Remove. 

 
Once satisfied with the results, click Update Scene to save the Connectors and Detonators in the 3D View. 
 
 
 
 
 
 
 
 
 

First Hole Selection and Timing Results 

Contour Lines 
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A plan view report of the Electronic Initiator Design can be saved as a PDF, using the Save as PDF button: 
            

 

 
The Electronic Initiator Design can be cleared using Clear All. 
 

Electronic Initiator Design PDF 
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19 Procedural Guides 

Below are some workflow guides to help navigate the software. 

19.1 Quarryman Alignment 

19.1.1 Using GPS 

The use of the GPS with the Quarryman simplifies the procedure enormously by enabling the user to find the 
coordinates of any position. These would have been imported during the first step of the FSC Wizard, Ground 
Control Points. 
 
For the simplest alignment, it is recommended that, in addition to the shot taken to determine the initial 0.00° position 
of the horizontal encoder, the user would have also entered Point and Shoot mode to take a recorded reading of 
the back-sight. Since the Quarryman setup has a known position, and a recorded reading to the back-sight, the 
Quarryman Direction will be left as Calculate Direction. 
 
If no recorded reading was taken to the back-sight, Backsighted to Non-Targeted GCP or Target must be 
selected. The Number associated with the back-sight that was used to determine the initial 0.00° position, would 
have to be selected. Once each station has been modified as needed, click Carry Out Surveynet Alignment to 
see the results of the alignment. 
 

 

 
Check over the Alignment results. If there are any discrepancies, review the Ground Control Points, Data Import, 
and Alignment steps to ensure there are no errors. Click Carry Out Surveynet Alignment to recalculate any 
changes.  
 
 
 
 
 

Quarryman Alignment > Using GPS 
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19.1.2 Using a Resection 

With known coordinates of the survey stations established around the site, these would have been imported during 
the first step of the FSC Wizard, Ground Control Points. 
 
With observations taken to at least 3 survey stations, the Quarryman Direction will be left as Calculate Direction. 
 
If subsequent Quarryman setup(s) were established using Point and shoot mode, and a recorded reading to the 
back-sight for the previous setup was taken, the Quarryman Direction will also be left as Calculate Direction. 
 
If no recorded reading was taken to the back-sight, Backsighted to Non-Targeted GCP or Target must be 
selected. The Number associated with the back-sight that was used to determine the initial 0.00° position would 
have to be selected. 
 
Once each station has been modified as needed, click Carry Out Surveynet Alignment to see the results of the 
alignment. 
 

 

 
Check over the Alignment results. If there are any discrepancies, review the Ground Control Points, Data Import, 
and Alignment steps to ensure there are no errors. Click Carry Out Surveynet Alignment to recalculate any 
changes. 

19.1.3 Using a Local Grid 

For a Local Grid, the first Quarryman setup would be assigned arbitrary coordinates. This would have been entered 
in manually during the first step of the FSC Wizard, Ground Control Points. 
 
In this case, the first Quarryman setup must be orientated using a known direction. This would have been observed 
using the Code ID 0. In this instance, the Quarryman Direction will be switched to Known Direction to GCP or 
Target, selecting 0 for the Number, and specifying the Known Initial Direction as North, South, East, or West. 
 
If a recorded reading for the known direction was not taken, the Quarryman Direction will be set as Known 

Quarryman Alignment > Using Resection 
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Direction of Startup, and selecting North, South, East, or West as the Known Initial Direction. 
 
If subsequent Quarryman setup(s) were established using Point and shoot mode, and a recorded reading to the 
back-sight for the previous setup was taken, the Quarryman Direction will also be left as Calculate Direction. 
 
If no recorded reading was taken to the back-sight, Backsighted to Non-Targeted GCP or Target must be 
selected. The Number associated with the back-sight that was used to determine the initial 0.00° position would 
have to be selected. 
 
Once each station has been modified as needed, click Carry Out Surveynet Alignment to see the results of the 
alignment. 
 

 

 
Check over the Alignment results. If there are any discrepancies, review the Ground Control Points, Data Import, 
and Alignment steps to ensure there are no errors. Click Carry Out Surveynet Alignment to recalculate any 
changes. 

19.2 Collar Importation 

19.2.1 Using GPS 

If a GPS was used to collect the collar locations, the following window will appear. 
 

Quarryman Alignment > Using a Local Grid 



 

P a g e  | 79 

 

 
In this case, a csv or txt file would have to be imported using Import File. After selecting the txt, or csv file containing 
the collars, the column headers, delimiter, and lines to skip can be manipulated to work with the file being imported. 
 

 

 
If more information than just the collar information is available, this can also be imported. Click Import when finished. 
 
This will bring you back to the initial window. Ensure Import As is allocated as Surveyed, and the correct csv or txt 
file is checked off (if there are multiple files to choose from). 

19.2.2 Using Quarryman 

If a Quarryman was used to collect the collar locations, the following window will appear. 
 

Collar Import > Using GPS 

Collar Import > CSV / TXT Files 
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In the screenshot above, the collars were surveyed in from 2 different Quarryman setups. Both can be imported 
simultaneously, though some of the collar names may have to be relabeled, as the second set of collars will be 
imported under a different row. This can be done through the Hole Tools window in the West Dialog. 
 
Ensure Import As is allocated as Surveyed, and the correct collar file(s) are checked off. 

19.3 Boretrak Importation 

19.3.1 Legacy Rodded Boretrak 

For the Legacy Rodded Boretrak, the raw dat files would have to be extracted. This can be done through 
Carlson's Boretrak Viewer (P3D). 
 
Once the dat files are available, click on the box next to Probe to attach the probe's raw data. Then click on the 
box next to CDU to attach the CDU's raw data. 
 

 

 
Click Next. 
 
The next step is the Hole Association Screen. Here the Boretrak hole data needs to be matched with the collars. 
This can be done manually one at a time, by selecting one hole in the Holes In Scene, then the corresponding hole 
in Boretrak Readings. 
 
Alternatively, there is a Match by Row/Col, or Match By Name.  

Collar Import > Using Quarryman 

Boretak Import > Legacy Rodded Boretrak 
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Once combined, the pairs will be shown on the left, and any data that is left over will remain in their respective lists. 
 

 

 
Click Finish to import the Boretrak Data. 

19.3.2 Carlson Rodded Boretrak 

For the Carlson Rodded Boretrak that uses the PDA to collect the data, the drl file created by Boretrak Mobile would 
simply have to be transferred to the computer and selected. 
 

 

 
Click Next. 
 
The next step is the Hole Association Screen. Here the Boretrak hole data needs to be matched with the collars. 

Boretak Import > Hole Association 

Boretak Import > Carlson Rodded Boretrak 
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This can be done manually one at a time, by selecting one hole in the Holes In Scene, then the corresponding hole 
in Boretrak Readings. 
 
Alternatively, there is a Match by Row/Col, or Match By Name. 
 
Once combined, the pairs will be shown on the left, and any data that is left over will remain in their respective lists. 
 

 

 
Click Finish to import the Boretrak Data. 

19.3.3 Cabled Boretrak 

For the Cabled Boretrak there are two ways to import the data. 
 
Similar to the Legacy Rodded Boretrak, the raw dat file can be extracted from Carlson's Boretrak Viewer (P3D). 
Import From File would be used in this case. 
 

 

 

Boretak Import > Hole Association 

Boretak Import > Cabled Boretrak File 
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It is also possible to connect the CDU to the computer and download the data through the software. Check that the 
Baud Rate matches with the Baud Rate from the Boretrak (this can be found from 1. Settings on the CDU). Also 
check that the Segment Length matches the segment length used in the field. 
 
Click Initiate Link to connect to the CDU. The message below will say CDU Successfully Connnected. At this 
point, return to the CDU, go to 5. Download and press any button to start the download. The message below will 
change to File Received. 
 

 

 
Click Next. 
 
The next step is the Hole Association Screen. Here the Boretrak hole data needs to be matched with the collars. 
This can be done manually one at a time, by selecting one hole in the Holes In Scene, then the corresponding hole 
in Boretrak Readings. 
 
Alternatively, there is a Match by Row/Col, or Match By Name. 
 
Once combined, the pairs will be shown on the left, and any data that is left over will remain in their respective lists. 
 

 

Boretak Import > Cabled Boretrak File 

Boretak Import > Hole Association 
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With the Cabled Boretrak, there is the need to calculate the Magnetic Angle to ensure the data aligns with the 
surface data. In the field, a known baseline would have been observed using the boretrak probe, as indicated by 
the Baseline Magnetic Angle value. Click Boretrak Alignment Vector to return to the 3D View temporarily: 
 

 

 
Ensure to position the 3D View so that you can easily replicate the sighted baseline in the view, as the view locks 
upon hitting ENTER to prompt the line tool. 
 
Click using the left button on the mouse to indicate the starting point of the baseline. Hit ESC if the selection was 
incorrect. Then click to indicate the end point of the baseline, returning you to the Boretrak import screen. The Grid 
Angle value will now show the azimuth of the line just drawn, and the Magnetic Angle will show the rotation needed 
to align the data. 
 
Click Finish to import the Boretrak Data. 
 

Design/Surveyed Import window 
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20 CarlsonOPS End Use License Agreement 

License Agreement 
 
Copyright Carlson Software All Rights Reserved 
 
CAUTION! READ THIS NOTICE BEFORE USING SOFTWARE 
 
Please read the following Software License Agreement before using the SOFTWARE. Using this SOFTWARE 
indicates that you have accepted its terms and conditions.  
 
IMPORTANT-READ CAREFULLY: This Carlson Software End-User License Agreement ("EULA") is a legal 
agreement between you (either an individual or a single entity) and Carlson Software, Inc for the software 
accompanying this EULA, which includes computer software and may include associated media, printed 
materials, and "online" or electronic documentation ("SOFTWARE PRODUCT" or "SOFTWARE"). By exercising 
your rights to use the SOFTWARE, you agree to be bound by the terms of this EULA. If you do not agree to the 
terms and conditions of this EULA, you may not use the SOFTWARE. IF YOU DO NOT AGREE TO THE TERMS 
AND CONDITIONS OF THIS EULA, DO NOT CLICK THE "ACCEPT" BUTTON, AND DO NOT INSTALL OR USE 
ANY PART OF THE SOFTWARE. 
 
Carlson Software, Inc., referred to as "LICENSOR", develops and/or licenses proprietary computer programs and 
sells use licenses for such proprietary computer programs together with or apart from accompanying copyrighted 
material and documentation and; 
 
End User desires to obtain the benefits thereof and, in return for which, is willing to abide by the obligations and 
fee agreements applicable to LICENSOR's use licenses in LICENSOR's proprietary computer programs. 
 
For good and valuable consideration, including but not limited to license grant in accordance with this Agreement 
by LICENSOR to End User's covenant regarding LICENSOR's proprietary rights, LICENSOR agrees to permit 
End User to utilize materials representing LICENSOR's product or products subject to the following terms and 
conditions: 

License Grant 

Subject to the terms, conditions and limitations of this EULA, LICENSOR hereby grants End User a personal, 
limited, non-exclusive, non-transferable, license to utilize the Software Product you have purchased. The license 
granted in this EULA creates no license, express or implied, to any other intellectual property of Licensor, except 
for the specific Software Product which they have lawfully purchased from LICENSOR.  
 
This EULA grants you the following rights:  
 
You may install and use one copy of the SOFTWARE PRODUCT, or any prior version for the same operating 
system, on a single computer.  
 
A license for the SOFTWARE PRODUCT may not be shared or used concurrently on different computers.  

Exclusive Source 

End User shall obtain all LICENSOR authorized product materials through LICENSOR or LICENSOR'S 
authorized representative and no other source. LICENSOR authorized product materials include, but are not 
limited to, manuals, license agreements and media upon which LICENSOR's proprietary computer programs are 
recorded. End User shall make no copies of any kind of any of the materials furnished by LICENSOR or 
LICENSOR's authorized representative, except as specifically authorized to do so in this EULA. End User is not 
entitled to make archival copies of those portions of LICENSOR's product(s) that are provided on a machine-
readable media. 
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Proprietary Rights of Licensor 

End User agrees that LICENSOR retains exclusive ownership of the trademarks and service marks represented 
by its company name and logo and all of the documentation and computer recorded data related thereto. End 
User also agrees that all techniques, algorithms, and processes contained in LICENSOR's computer program 
products or any modification or extraction thereof constitute TRADE SECRETS OF LICENSOR and will be 
safeguarded by End User, but in no event shall End User exercise less than due diligence and care in accordance 
with the laws of the country of purchase and International Law, whichever operates to best protect the interests of 
LICENSOR. End User shall not copy, reproduce, re-manufacture or in any way duplicate all or any part of 
LICENSOR products WHETHER MODIFIED OR TRANSLATED INTO ANOTHER LANGUAGE OR NOT, or in 
any documentation, or in any other material provided by LICENSOR in association with LICENSOR's computer 
program products regardless of what manner of storage and retrieval the product exists, except as specified in 
this Agreement and in accordance with the terms and conditions of this Agreement which remain in force. End 
User agrees that in the event End User breaches this EULA, End User will be liable for damages as may be 
determined by a court of competent jurisdiction.  

Restrictions 

End User’s rights and obligations under this EULA are nonexclusive and personal in nature, and the intellectual 
property Licensor grants to End User is subject to applicable law other than bankruptcy law. End User may not 
transfer or assign the SOFTWARE, rights under this EULA or accompanying user documentation, or any updates 
of the SOFTWARE which may be provided under this EULA, to a third party unless End User receives written 
consent from Licensor at least 30 days prior to the completion of transfer. Licensor reserves the right to deny 
transfer or assignment if, in its sole discretion, Licensor determines the transfer not to be a necessity. Whether or 
not a transfer or assignment is allowed shall be determined in Licensor’s sole discretion after taking into 
consideration certain factors to find the existence of a necessity including, but not limited to, merger or acquisition 
of an entity, complete asset acquisition, change of control, severe economic hardship, severe loss of human 
resources or significant loss in business divisions, or winding down of entity affairs.  
 
If Carlson consents to a transfer, such transfer shall be allowed only as a one-time permanent transfer of this 
EULA and Software to another end user, provided the initial End User retains no copies or previous versions of 
the Software. The transfer must include all of the Software, including all component parts, any media and printed 
materials, any upgrades, this EULA, and any associated license key. The transfer may not be an indirect transfer, 
such as a consignment, rental or lease. No corresponding Maintenance Agreement rights shall transfer with the 
SOFTWARE transfer to the subsequent end user. Prior to the transfer, the subsequent end user receiving the 
Software from the initial End User must agree to all terms of this EULA, with the added condition that no further 
transfers to third parties are permitted for any reason whatsoever, and shall agree to the terms and conditions of a 
new Maintenance Agreement with Licensor.  
 
You may not reverse engineer, decompile, or disassemble the SOFTWARE or alter the images utilized in the 
SOFTWARE and user documentation. The SOFTWARE PRODUCT is licensed as a single product. Its 
component parts may not be separated for use on more than one computer. You shall communicate to any 
individual user in your facility that they are bound by the restrictions of this license agreement may not copy or 
alter the SOFTWARE for use outside End User's facilities.  
 
Upgrades. If you purchase an upgrade of a SOFTWARE PRODUCT and you use it on different machine from one 
where upgraded SOFTWARE PRODUCT was used, use of original SOFTWARE PRODUCT must be 
discontinued and confirmed within 30 days. If such use is not discontinued, it is a material breach of this EULA 
and LICENSOR shall be entitled to all remedies available to it under this EULA, and under the laws of Kentucky, 
USA.  

Security Mechanisms 

Licensor and its affiliated companies take all legal steps to eliminate piracy of their software products. In this 
context, the Software Product may include a security mechanism that can detect the installation or use of illegal 
copies of the Software Product, and collect and transmit data about those illegal copies. Data collected may 
include any location and customer data created with the Software. Carlson reserves the right to utilize this 
information for both security and research and development of its security mechanisms. By using the Software 
Product, you consent to such detection and collection of data, as well as its transmission and use if an illegal copy 



 

P a g e  | 87 

is detected. Licensor also reserves the right to use a hardware lock device, license administration software, and/or 
a license authorization key to control access to the Software. You may not take any steps to avoid or defeat the 
purpose of any such measures. Use of any Software without any required lock device or authorization key 
provided by Licensor is prohibited.  

Audit Rights 

End User agrees that LICENSOR has the right to require an audit (electronic or otherwise) of the LICENSOR 
Materials and the Installation thereof and access thereto. As part of any such audit, LICENSOR or its authorized 
representative will have the right, on fifteen (15) days’ prior notice to End User, to inspect End User’s records, 
systems and facilities, including machine IDs, serial numbers and related information, to verify that the use of any 
and all LICENSOR Materials is in conformance with this Agreement. End User will provide full cooperation to 
enable any such audit. If LICENSOR determines that End User’s use is not in conformity with this EULA, End 
User will obtain immediately and pay for a valid license to bring End User’s use into compliance with this EULA 
and other applicable terms and pay the reasonable costs of the audit. In addition to such payment rights, 
LICENSOR reserves the right to seek any other remedies available at law or in equity, whether under this 
Agreement or otherwise. 

Warranty 

THE PRODUCT IS PROVIDED "AS IS" WITH ALL FAULTS. TO THE MAXIMUM EXTENT PERMITTED BY LAW, 
LICENSOR HEREBY DISCLAIMS ALL WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING 
WITHOUT LIMITATION IMPLIED WARRANTIES OF MERCHANITIBILITY, FITNESS FOR A PARTICULAR 
PURPOSE, AND WARRANTIES THAT THE PRODUCT IS FREE OF DEFECTS AND NON-INFRINGING, WITH 
REGARD TO THE SOFTWARE, AND THE ACCOMPANYING WRITTEN MATERIALS. YOU BEAR ENTIRE 
RISK AS TO SELECTING THE PRODUCT FOR YOUR PURPOSES AND AS TO THE QUALITY AND 
PERFORMANCE OF THE PRODUCT. THIS LIMITATION WILL APPLY NOTWITHSTANDING THE FAILURE OF 
ESSENTIAL PURPOSE OF ANY REMEDY. In any event, LICENSOR will not honor any warranty shown to exist 
for which inaccurate or incorrect identifying data has been provided to LICENSOR. The product(s) provided are 
intended for commercial use only and should not be utilized as the sole data source in clinical decisions as to 
levels of care.  
 
Furthermore, the Software Product may contain certain Cloud technology based features, such as messaging and 
crew view, where data can be passed freely between End Users using the Software Product. These features will 
generally be password protected, with no other built security for Software Product usage. Carlson accepts no 
responsibility for compromised data or loss due to unauthorized messaging or communication through Cloud 
technology provided in the Software Product.  

LIMITATION OF LIABILITY 

EXCEPT AS REQUIRED BY LAW, LICENSOR AND ITS DISTRIBUTORS, DIRECTORS, LICENSORS, 
CONTRIBUTORS AND AGENTS (COLLECTIVELY, THE "LICENSOR GROUP") WILL NOT BE LIABLE FOR 
ANY INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES ARISING OUT OF 
OR IN ANY WAY RELATING TO THIS EULA OR THE USE OF OR INABILITY TO USE THE PRODUCT, 
INCLUDING WITHOUT LIMITATION DAMAGES FOR LOSS OF GOODWILL, WORK STOPPAGE, LOST 
PROFITS, LOSS OF DATA, AND COMPUTER FAILURE OR MALFUNCTION, EVEN IF ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGES AND REGARDLESS OF THE THEORY (CONTRACT, TORT OR 
OTHERWISE) UPON WHICH SUCH CLAIM IS BASED. THE LICENSOR GROUP'S COLLECTIVE LIABILITY 
UNDER THIS AGREEMENT WILL NOT EXCEED THE GREATER OF $500 (FIVE HUNDRED DOLLARS) AND 
THE FEES PAID BY YOU UNDER THIS LICENSE (IF ANY).  

Update Policy 

LICENSOR may, from time to time, revise the performance of its product(s) and in doing so, incur NO obligation 
to furnish such revisions to any End User nor shall it warrant or guarantee that any revision to the SOFTWARE 
will perform as expected by the End User on End User’s equipment. At LICENSOR's option, LICENSOR may 
provide such revisions to the End User.  
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Customer Service 

Although it is the LICENSOR's customary practice to provide reasonable assistance and support in the use of its 
products to its customers, LICENSOR shall not be obligated to any End User to provide technical assistance or 
support through this Agreement and may at LICENSOR's sole election charge a fee for customer support. 

Termination of End User License 

If any one or more of the provisions of this Agreement is breached, the license granted by this Agreement is 
hereby terminated. In the event of such termination, all rights of the LICENSOR shall remain in force and effect. 
Any protected health information data of End User maintained on LICENSOR’S data base shall upon reasonable 
notice to End User and at the discretion of LICENSOR may be destroyed. 

Copyright 

The SOFTWARE (including, but not limited to, any images, photographs, animations, video, audio, music and or 
text incorporated into the SOFTWARE), and all intellectual property rights associated with it, whether exists in a 
tangible media or in an electronic image media is owned by LICENSOR and is protected by United States 
copyright laws and international treaty provisions and all other commonwealth or national laws. LICENSOR 
reserves all intellectual property rights in the Products, except for the rights expressly granted in this Agreement. 
You may not remove or alter any trademark, logo, copyright or other proprietary notice in or on the Product. This 
license does not grant you any right to use the trademarks, service marks or logos of LICENSOR or its licensors. 
You may not copy any user documentation accompanying the SOFTWARE. 

Injunctive Relief 

It is understood and agreed that, notwithstanding any other provision of this Agreement, LICENSOR has the 
unequivocal right to obtain timely injunctive relief to protect the proprietary rights of LICENSOR. 

Entire Agreement 

This EULA constitutes the entire agreement between the parties and supersedes any prior agreements. This 
EULA may only be changed by mutual written consent. 

End User Agreement Acknowledgment 

The End User hereby accepts all the terms and conditions of this Agreement without exception, deletion, 
alteration. End User acknowledges they are authorized to enter this agreement on behalf of any organization for 
which the license is sought. Any unauthorized use of LICENSOR products will be considered a breach of this 
Agreement, subject to liquidated damages and otherwise unlawful and wilful infringement of LICENSOR's trade 
secrets and/or proprietary products. 

Payment and Refund Policy 

The use of the SOFTWARE herein is deemed a commercial use and under the terms of this license agreement 
End User shall not be entitled to any refund of purchase price. End User agrees to pay all user fees promptly. 
LICENSOR is authorized by End User to suspend any further access to SOFTWARE in the event fees are not 
fully paid. End user entity shall promptly pay any and all access and use charges incurred regardless of the end 
user. End user is responsible for protecting any pass word and user identity supplied to End User. 

Loss/Theft/Misuse 

End user shall promptly report to LICENSOR the theft or other loss of any password and/or user identity required 
to access SOFTWARE. LICENSOR shall not be responsible for maintaining the integrity of End User data in the 
event that end user’s data base is accessed and/or altered by an unauthorized end user due to the failure of 
licensed End User to protect its password or user identity. End User shall be responsible for any costs incurred by 
LICENSOR due to the negligence or reckless disregard of End User’s failure to protect its password or user 
identity. 
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Civil/Criminal Investigation 

End user shall fully cooperate with LICENSOR and or any person authorized by LICENSOR (including local, 
state, or federal law enforcement officials) to investigate any alleged theft, misuse or unauthorized use of 
SOFTWARE or data related thereto. 

U.S. Government Restricted Rights 

The SOFTWARE PRODUCT and documentation are provided with RESTRICTED RIGHTS. Use, duplication, or 
disclosure by the Government is subject to restrictions as set forth in subparagraph (b)(1)(ii) and (c) of the Rights 
in Technical Data and Computer Software clause at DFARS 252.227-7013 or subparagraphs (c)(1) and (2) of the 
Commercial Computer Software-Restricted Rights at 48 CFR 52.227-19, as applicable.  

Governing Law 

This EULA shall be governed and construed in accordance with the laws of the Commonwealth of Kentucky, 
USA.  
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