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1 Introduction

1.1 About HiveMap

HiveMap is a cutting-edge mapping solution that empowers geoscience professionals to capture
high-quality data in the field or office and relay this info into important geological and
geotechnical modelling and analysis.

HiveMap was developed by SRK Consulting to support improved mapping and data
interpretation of remotely collected rock exposure data. This was motivated by a desire to
increase data availability to support improved geological interpretations and products for their
clients. SRK remains intimately involved in the direction of HiveMap, with a team of experienced
industry professionals supporting its development and engagement with users.

Precise Mapping
o HiveMap delivers high-resolution, precise geological mapping that ensures
reliable data for better decision-making.
Easily Integrates
o Integrate HiveMap with existing datasets and downstream modelling packages
for a streamlined workflow.
Collaborate in Real-Time
o Foster real-time, safe, cross-functional collaboration among geologists and
engineers, regardless of location.
Quick to Generate
o Capture high-confidence geological observations that are quickly and
immediately usable for analysis, interpretation, and discussion.

1.2 What Is Mapping?

Mapping is the process of looking at the rocks and recording what we see. Depending on our
technical discipline, what we record, and the level of detail achieved can vary significantly. It is
also important to understand that mapping involves recording the location of geological features,
their orientations, and their attributes. These fundamental observations must be recorded
properly and consistently to support downstream analysis and modeling work.

To learn more about HiveMap, check out our blog posts: https://hivemap3d.com/blog/
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https://www.srk.com/en/contact-us/vancouver
https://hivemap3d.com/blog/

1.3 Software Installation

There are two ways to download HiveMap:
1. Using the Microsoft Store app

2. Direct download provided by the HiveMap Team (to be used if there are company IT
restrictions on use of Microsoft Store).

1.4 Microsoft Store

To download HiveMap, install the program from the Microsoft store & follow the install
instructions: https://apps.microsoft.com/detail/9mvg8cv6nig4

Microsoft store download link.

= " Microsoft \ Store Home Apps Games Entertainment About

HiveMap
SRK Consulting

Productivity

N -

Click Download, and if prompted, click Open Microsoft Store to get to the download page.

Open Microsoft Store?

https://apps.microsoft.com wants to open this application.

[(] Abways allow apps.microsoft.com to open links of this type in...

Open Microsoft Store @I
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https://apps.microsoft.com/detail/9mvg8cv6n1q4

Click on Get from the Microsoft store pop up.

HiveMap

SRK Consulting B EVERYONE
Productivity

ESRB|

HiveMap is a cutting-edge mapping solution that empowers geoscience professionals
to capture high-quality data in the field and relay this info in real-time for office...

HiveMap will begin to download. A desktop notification will pop up once installation is
completed.

HiveMap

SRK Consulting E EVERYONE

Productivity ESRB
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1.5 Direct Download

If there are any issues with the system installation through Microsoft Store, please submit an IT
Support Request Form. Help Desk will follow up and provide a zipped folder for direct download
of the software.

2 Quick Start Guide

In this section an overview of HiveMap features are outlined in a tutorial format. See User Guide
for more information (Section 3.0).

2.1 License Registration

Once HiveMap has been installed, open the software to register the program license. Take the
following steps:

Step 2.1-1:Click Help in the navigation bar at the top of the screen. Choose the
‘License’ button.

Step 2.1-2:0n the License popup window, click on the Request Registration button
which will open the license registration form.

Help Desk will process your licensing request once the form is received.

Users will receive an email from Help Desk once the license is confirmed set up and
active.

To activate the user license, restart HiveMap.

Step 2.1-1:Click Help in the navigation bar at the top of the screen. Choose the ‘License’ button.

Fil Mapping Kinematc Sampling fools Networking Help

o -y

- Feature Support
Manual Debug Settings About License | - Pl
Request Request
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Step 2.1-2.0n the License popup window, click on the Request Registration button which will
open the license registration form.

X

Registration ID
ok ok ok ok ook ok kR ok kR kR ok kR ok ok sk ok Rk R R kR ok

bk b E S E S e e

2.2 System Set Up

Before you can begin creating projects in HiveMap, the system settings need to be configured
with a Username and a file path location for the HiveMap main folder, where all project files will
be saved and accessed from.

Step 2.2-1: To set up HiveMap, go to Settings (top right corner, gear symbol) and
update the system settings.

Step 2.2-2: The username and the main file location should then be updated.
Step 2.2-3: To update the main folder location, click on Select Main Folder.

Step 2.2-4: Once the username and main folder path location are updated, click Apply &
Save Settings.
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Step 2.2-1: To set up HiveMap, go to Settings (top right corner, gear symbol) and update the
system settings.

— ] =
L] E Ej‘ Layout W

1I-|-|:|

Step 2.2-2: The username and the main file location should then be updated.

o x

User name:  (required) HiveMap main folder path:

HiveMap Tester Ci\Users\HP
ENVY'\OneDrive\HiveMap Dala Files

Step 2.2-3: To update the main folder location, click on Select Main Folder.

X

User name: (required) HiveMap main folder path:
HiveMap Tester Ci\Users\HP
User name is determined by the

user. It can be your first name or

employee ID. )
Select Main Folder

Step 2.2-4: Once the username and main folder path location are updated, click Apply & Save
Settings.

Apply & Save Settings
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2.3 User Interface

The HiveMap main window has 3 main areas: ribbon menu (red), view menu (blue), and
workspace (green).

The ribbon menu is located on the top of the HiveMap window. It contains tabs which
groups tools and options. Mapping (section 3.4), Kinematic (section 3.5), Sampling
(section 3.6), Tools (section 3.7), Networking (section 3.8) and Help (section 3.9) tabs
can be accessed from here. Ribbon menu can be hidden with Hide/Unhide ribbon
button.

View menu is located left side of the window. View menu is used to adjust the camera of
the 3D View and display settings of the objects in the 3D View (section 3.3).

Workspace has dockable panels that can be dragged interactively around the screen to
make them float over any location, and dock back to panels. Below shows the default
layout of the workspace.
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There are 4 different default layouts, which include Default, Geotech, Geology, and Tablet.
Users can switch between these layouts or create their own layout and save it. To save a

custom layout, enter a name and click the Save button. To delete a custom layout, select the X
beside the specific layout and it will be deleted.

= m] >
%J_' =] E}} Layout ¥

Default

Geotech

Geology

Tablet

Save Layout:
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2.4 Adjusting panel layout

All panel sizes can be adjusted in the workspace.

Move your cursor to the edge of the panel you want to resize. When the cursor changes to a
double-sided arrow, press, and hold the left mouse button. Drag the mouse to adjust the panel
to your desired size.

A panel can be moved out from its docked position and become a floating panel or can be
docked to a new position.

Step 1: Move your cursor to the title of the panel you want to move.
Step 2: Press and hold the left mouse button.
Step 3: Drag the mouse to move the panel. A shade of a panel will be displayed.

Step 4: Release the mouse button and the panel will appear where the panel shade was
displayed.
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If it is not close to any panel border, the shade will appear as a floating panel.
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To move the floating panel, move your mouse cursor to the title bar, but not to the title. Press
and hold the left mouse button. Drag the mouse to move the panel.
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2.5 Importing First Project

Users can access the HiveMap training data files on the website from the resources page:
hivemap3d.com/resources.

The HiveMap Training Data.zip file folder contains 3 zipped sub-folders as follows:
e HiveMap_JointSetAnalysis
e HiveMap_Training_Initial
e HiveMap_Training_Interpreted

Download the training data files zip folder, then extract all the files. There will be 3 zipped sub-
folders within.
Step 2.5-1: Extract the files for each zipped sub folder.
Step 2.5-2: Copy these folders to the HiveMap main folder.
Step 2.5-3: Go to Projects tab.
Step 2.5-4: If the training data set is not visible on the Projects list, click the Refresh
button.
Step 2.5-5: On the project list click “HiveMap_Training_Initial” project. All the data of this
project will be listed in the Explorer panel. This project has 12 mesh files which are listed
under the Mesh Files branch.
Step 2.5-6: Right click the “Mesh Files” branch which will select all the mesh files and
display right click menu. Click the Load button.
Step 2.5-7: The loading status for each file will appear beside each file name.
Step 2.5-8: Once all the meshes have been loaded, the 3D View panel will automatically
zoom in on the loaded mesh files.
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Step 2.5-1: Extract the files for each zipped sub folder.

> ThisPC > Downloads » HiveMapTrainingData
A [0 Name

¢ HiveMap_JointSetAnalysis

~N

¢ HiveMap_Training_Initial

HiveMap_Training_Interpreted

Step 2.5-2: Copy these folders to the HiveMap main folder.

> ThisPC > Downloads » HiveMapTrainingData

N

Trai® A [] Name

Trai # HiveMap_JointSetAnalysis

HiveMap_Training_Initial
HiveMap_Training_Interpreted
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Step 2.5-3: Go to Projects tab.
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Step 2.5-4: If the training data set is not visible on the Projects list, click the Refresh button.
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Table of Contents

HiveMap User Manual (v2 20250424) Page 18 of 160




Step 2.5-5: On the project list click “HiveMap_Training_Initial” project. All the data of this project
will be listed in the Explorer panel. This project has 12 mesh files which are listed under the
Mesh Files branch.

Mesh Files
Tile_10.0bj
Tile_11.0bj
Tile_17.0bj
Tile_18.0bj
Tile_22.0bj
Tile_23.0bj
Tile_4.0bj
Tile_5.0bj
Tile_6.0bj
Tile_7.0bj
Tile_8.0bj
Tile_9.0bj

Traces v
Sampling v
Cells ¥
Discs
Drillholes

Raster Files

Step 2.5-6: Right click the “Mesh Files” branch which will select all the mesh files and display
right click menu. Click the Load button.

Mesh File
Tile_10.0bj
Tile_11.0bj
Tile_17.0bj
Tile_18.0bj
Tile_22.0bj
Tile_23.0D] Select A
Tile_4.0bj
Tile_5.0bj
Tile_6.0bj
Tile_7.0bj
Tile_8.0bj
Tile_9.0bj

Table of Contents

HiveMap User Manual (v2 20250424) Page 19 of 160




Step 2.5-7: The loading status for each file will appear beside each file name.

Mesh Files
Tile_10.0bj [Loading...
Tile_11.0bj [Loading...
Tile_17.0bj [Loading...
Tile_18.0bj [Loading...
Tile_22.0bj [Loading...
Tile_23.0bj [Loading...
Tile_4.0bj [Loading...
Tile_5.0bj [Loading...
Tile_6.0bj [Loading...
Tile_7.0bj [Loading...
Tile_8.0bj [Loading...
Tile_9.0bj [Loading...

Step 2.5-8: Once all the meshes have been loaded, the 3D View panel will automatically zoom
in on the loaded mesh files.
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2.6 Controls

To interact with the meshes:

e Use right mouse button to rotate the mesh.
e Use the scroll wheel on the mouse to zoom in and out.
e Use the middle mouse button (usually scroll wheel) to pan the mesh.

2.6.1 Hotkeys and shortcuts

A list of hotkeys and shortcuts for the software are included in the Table below.

Enter
or
Right Click + Left Click
Tracing Shift + Enter
or Stops tracing
Shift + Right Click + Left Click
Backspace Undo last node
Esc Close trace editing menu without saving
Shift + Delete Delete the trace and close the menu
Enter
or

Stops the tracing and starts tracing with
the same structure.

Tracing menu

Create disc (If there is at least 3

Orientation Right Click + Left Click sampling points)

measurement Backspace Undo last sampling point

Delete Delete selected disc
Texture
Inverse colour
Vertices colour
Shade
Mesh colours Wireframe
Orientation
Slope
Aspect
Elevation
Switch between perspective and
orthographic projection
Numpad 5 Look down
Numpad 2 Look south
Numpad 6 Look west
Numpad 8 Look north
Numpad 4 Look east

Change view Numpad 0
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2.7 Mapping Structures

Step 2.7-1: By using your mouse find a geological structure such as fault to trace on the
mesh.

Step 2.7-2: Go to the Mapping tab on the ribbon and click on the Draw button on the
Tracing group.

Step 2.7-3: A drop-down menu is displayed with the list of structures. Select one of these
structures.

Step 2.7-4: Use your left mouse button to start tracing the structure on the mesh. You can
use single clicks or hold down the left mouse button.

Step 2.7-5: After finishing tracing click on the Stop button to end the process.

Step 2.7-6: The new trace file is displayed on the Explorer panel under the Traces
branch.

Step 2.7-7: To edit the trace file, left click the trace on the mesh. Alternatively, right click
the trace on the Explorer panel and then the Edit Trace on the Right Click menu.

Step 2.7-8: The Trace Menu is displayed, and the nodes of the trace polyline/polygon
becomes visible.

Step 2.7-9: Click the Add Point button and then click the trace line.

Step 2.7-10: A new node will be added where the line is clicked.

Step 2.7-11: Click one of the white nodes. The node will become red, and on the menu
the Delete Point button will become visible. Click this button to delete the selected red
node.

Step 2.7-12: Click the mesh and the red node will move to the clicked position on the
mesh.

Step 2.7-13: Click the first or last node of the trace, which is coloured purple. The node
will become red, and on the menu the Delete Point button and Continue Tracing button
will become visible. Click Continue Tracing. This will close Trace Menu and hide the
nodes and tracing will continue from the selected node.

Step 2.7-14: On the Trace Menu click the Calculate DD/Dip of Trace. A disc with the
orientation of the structure will be created.

Step 2.7-15: To save the changes click X on the top right of the Trace Menu. A menu will
be displayed.
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Step 2.7-1: By using your mouse find a geological structure such as fault to trace on the mesh.

3D View HiveMap_Training_Initial

Projects

]
)

P ow
Dip 21

Azimuth 249

Step 2.7-2: Go to the Mapping tab on the ribbon and click on the Draw button on the Tracing

group.

Mapping Kinematic

&7\ ~a Drape trace
onto surface

Yol 1y

Filter

PN

o 2R

User view
7 axis Settings

Tracing

Sampling

Tools Networking Help

Filter by

Diameter ﬂ

Min 0
Mayx 300

«\ Undo = Auto FI
= A’A
\g Delete \ﬁ% Clear

Colourize E Save

Orientation Measurement

g ()

Undo |Measure Draw

L)
#Points

’@ Layout ¥

FE o6n | ¢

Undo

'l

Unde

e

Assign Ruler

Redo
Cell Mapping

Table of Contents

HiveMap User Manual (v2 20250424)

Page 23 of 160




Step 2.7-3: A drop-down menu is displayed with the list of structures. Select one of these
structures.

Contact

Fault

Fracture

Vein

Dyke

Lamination

Linearmnent

Polygon

Paolyline .

Step 2.7-4: Use your left mouse button to start tracing the structure on the mesh. You can use
single clicks or hold down the left mouse button.

Projects 3D View HiveMap_Training_Initial
e

—— ‘

' w
Dip 21

Azimuth 249

»i‘{"u.'\.‘v s
East 2,069.69 | North 185.01 | Elevation 5,295.51 | Tile_7...Tile 7
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Step 2.7-5: After finishing tracing click on the Stop button to end the process.

o\ M~ Drape trace e pe ~
. onto surface @ T m rJ

User view

N\ M
| Stop M Z axis Settings  Filter Undo

Tracing

Step 2.7-6: The new trace file is displayed on the Explorer panel under the Traces branch.

Mesh Files
Tile_10.0bj
Tile_11.0bj
Tile_17.0bj
Tile_18.0bj
Tile_22.0bj
Tile_23.0bj
Tile_4.0bj
Tile_5.0bj
Tile_6.0bj
Tile_7.0bj
Tile_8.0bj
Tile_9.0bj

Traces V
1 Fault, Emre

Sampling v
Cells ¥
Discs
Drillholes

Raster Files
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Step 2.7-7: To edit the trace file, left click the trace on the mesh. Alternatively, right click the
trace on the Explorer panel and then the Edit Trace on the Right Click menu.

s _|

Mesh Files

Tile_10.0b,
e 11.0bj
e _17.0bj
e _18.0bj

e_22.0bj

e_23.0bj

T
T
T
T
T
Tile_4.0bj
T
T
T
I
T

e_5.0b)
©_6.0b)

7.0bj
e_B.obj
e 9.0b)

Traces v
1 Fault, Eme

Sampling v
Cells ¥
Discs
Drillholes

Raster Files

Step 2.7-8: The Trace Menu is displayed, and the nodes of the trace polyline/polygon becomes
visible.
X

Fault 1 Emre

Calculate DD/Dip of Trace

Structure Type
|

Dip Direction
|

Dip

Roughness

Copy Altributes From
Add Point ther Trace

Add Discs

Duplicate Trace Delete Point

Delete Trace
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Step 2.7-9: Click the Add Point button and then click the trace line.

3D View HiveMap_Training_Initial

Trace Menu
)

—
Fault 1 Emre . w .

Calculate DD/Dip of Trace
Dip 26
Azimuth 247

dd point_|f CoPyjitis from

Add Discs

Duplicate Trace

Delete Trace
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Step 2.7-11: Click one of the white nodes. The node will become red, and on the menu the
Delete Point button will become visible. Click this button to delete the selected red node.

Projects 3D View HiveMap_Training_Initial
s -

8
A}
Fault 1 Emre ‘ w .

Calculate DD/Dip of Trace
Dip 26
Azimuth 247

Copy Aliributes From
Add Point Other Trace.
Add Discs
Duplicate Trace Delete Point

Delete Trace
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Step 2.7-13: Click the first or last node of the trace, which is coloured purple. The node will
become red, and on the menu the Delete Point button and Continue Tracing button will become
visible. Click Continue Tracing. This will close Trace Menu and hide the nodes and tracing will
continue from the selected node.

Pm)ens 3D View HiveMap_Training_Initial
|

Fault 1 Emre

Calculate DD/Dip of Trace

. Copy Altributes From
Add Point ther Trace

Add Discs Continue Tracing

Duplicate Trace Delete Point

Delete Trace

Step 2.7-14: On the Trace Menu click the Calculate DD/Dip of Trace. A disc with the orientation
of the structure will be created.

Projects 3D View HiveMap_Training_|Initial

Trace Menu

-
)
Fault 1 Emre . w .

Calculate DD/Dip of Trace
Dip 28
Azimuth 241

. Copy Altributes From
Add Point Other Trace

Add Discs

Duplicate Trace

Delete Trace
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Step 2.7-15: To save the changes click X on the top right of the Trace Menu. A menu will be
displayed.

|Projects 3D View HiveMap_Training_Initial

s
h)
Fault 1 Emre ~ w 2

Calculate DD/Dip of Trace
Dip 28
Azimuth 241

Copy Altributes From
Add Point Other Trace
Add Discs
Duplicate Trace

Delete Trace
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2.8 Joint Mapping

Step 2.8-1 Go to the Mapping tab on the ribbon and click the Measure button on the
Orientation Measurement group.

Step 2.8-2: Find a joint surface and start placing sampling points on it with your left
mouse button. After placing a number of points, a disc will be created. A best fitting plane
is calculated to find the orientation of the disc. Disc location and size is determined by the
2 furthest apart points.

Step 2.8-3: Number of points can be adjusted by using the Points slider. Increasing the
number of sampling points will give more accurate orientation measurement.

Step 2.8-4: Continue mapping other joints.

e While placing sampling points you can press the Backspace key or click the
Undo button to undo the last sampling point.
If you have flat facets to map, you can adjust the point slider to minimum and
create discs quickly by just placing 3 points for each of them.
Alternatively, you can keep the Points slider at maximum and press the enter key
to create discs by using variable number of points for each joint. If you have
facets and traces with rough, wavey surfaces you need to increase the number of
sampling points to get the correct average orientation of the joint.

Step 2.8-5: After finishing mapping click the Stop button.
Disc data will be saved to OrientationData.csv file. If there is an unsaved data a * sign is

displayed next to the file name in the explorer bar. Clicking the Save or Stop button saves
data to the file and removes the * sign.
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Step 2.8-1 Go to the Mapping tab on the ribbon and click the Measure button on the Orientation
Measurement group.

@ »«\ Undo A Ei}ter by
P - lameter
- Delete
\ﬁ e Min O

M Col i
easure #Points olourize B Save Max 300

Orientation Measurement

Step 2.8-2: Find a joint surface and start placing sampling points on it with your left mouse
button. After placing a number of points, a disc will be created. A best fitting plane is calculated
to find the orientation of the disc. Disc location and size is determined by the 2 furthest apart
points.

Step 2.8-3: Number of points can be adjusted by using the Points slider. Increasing the number
of sampling points will give more accurate orientation measurement.

: Min O
M Colouri
easure #Points olourize B Save Max 300

Onentation Measurement

»\ Undo Filter by
= ~ Diameter
(% Delete
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Step 2.8-4: Continue mapping other joints.

¢ While placing sampling points you can press the Backspace key or click the
Undo button to undo the last sampling point.
If you have flat facets to map, you can adjust the point slider to minimum and
create discs quickly by just placing 3 points for each of them.
Alternatively, you can keep the Points slider at maximum and press the enter key
to create discs by using variable number of points for each joint. If you have
facets and traces with rough, wavey surfaces you need to increase the number of
sampling points to get the correct average orientation of the joint.

»\ Undo ﬁ Auto FM Filter by
S Diameter

ANA —
7N
(% Delete Q@ Clear Min O

Sto Colourize 2
P #Points o e B Save Max 300

Orientation Measurement

Step 2.8-5: After finishing mapping click the Stop button.
Disc data will be saved to OrientationData.csv file. If there is an unsaved data a * sign is
displayed next to the file name in the explorer bar. Clicking the Save or Stop button saves data

to the file and removes the * sign.
»«\ Undo &5 Auto FM Filter by

N*A = Diameter
X Delete (% Cloar

Min O
Colourize B Save Max 300

Orientation Measurement

Sto
P #Points
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2.9 Joint Set Analysis

Step 2.9-1:Joint set analyses can be undertaken using the Joint Sets tab in the user interface.
Step 2.9-2: Adjust the Fuzziness slider to 0.70 and click the Find Joint Sets button. This
separates joints which are away from the joint set centers and categorizes them as random
joints.

Step 2.9-3: Increase the number of joint sets to 4 and run the algorithm again. This splits Joint
Set 2 and some of the joints from this set become members of Joint Set 4.

Step 2.9-4: By following this process, adjusting the number of joint sets and fuzziness
parameter, users can determine the joint sets with the help of this algorithm.

Step 2.9-5:To manually determine the joint sets, check the Manual box. Click the JS#1 button.
This will open Joint Set 1 menu. Click the Select the Joint Set button on the Stereonet. Change
the Dip Direction Deviation and Dip Deviation values on the form. Use your left mouse to
change the location of the Joint Set 1 window on the Stereonet.

Step 2.9-6: Click X on the top right corner of the menu and click Save changes and close
button. Click X on the top right corner of the menu and click Save changes and close button.
Step 2.9-7: Click the Assign Joints to Joint Sets button. All the joints inside Joint Set 1 window
will be assigned to Joint Set 1.: Click the Assign Joints to Joint Sets button. All the joints inside
Joint Set 1 window will be assigned to Joint Set 1.
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Step 2.9-1:
Joint set analyses can be undertaken using the Joint Sets tab in the user interface.
e The pole of each joint is displayed on the stereonet. From the rock face and the
stereonet we can interpret that there are 3 or 4 joint sets.

In the Joint Sets panel enter 3 to the Number of Joint Sets box. Then click the Find Joint
Sets button.

The algorithm separates joints into 3 sets and colourizes each joint pole on the stereonet
and the disc on the 3D View in their joint set colour. Also, the triangles on the mesh are
colourized if they have the same orientation as the joint sets.

Projects 3D View HiveMap_Training_Initial

| w i

Dip 09
Azimuth 266

Find Joint Sets Filter by Cell

Number of Joint Sets 0

Fuzziness [
v Auto Manual

Include trace discs
Filter by Cell v

Colourize Meshes v Auto
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Step 2.9-2: Adjust the Fuzziness slider to 0.70 and click the Find Joint Sets button. This
separates joints which are away from the joint set centers and categorizes them as random

3D View HiveMap_Training_Initial

Find Joint Sets Filter by Cell
Number of Joint Sets 3

Fuzziness [ )
v Auto Manual

Include trace discs

Filter by Cell v

Colourize Meshes v Auto

JS#1
JS#2
JSH3
Rnd
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Step 2.9-3: Increase the number of joint sets to 4 and run the algorithm again. This splits Joint
Set 2 and some of the joints from this set become members of Joint Set 4.

Find Joint Sets Filter by Cell

Number of Joint Sets 3
~ Fuzziness | @

v | Auto Manual

Include trace discs

Filter by Cell v

Colourize Meshes v Auto

JS#
JS#2

Rnd

Table of Contents

HiveMap User Manual (v2 20250424) Page 37 of 160




Step 2.9-4: By following this process, adjusting the number of joint sets and fuzziness

parameter, users can determine the joint sets with the help of this algorithm.
P

Find Joint Sets ‘ Filter by Cell
Number of Joint Sets 4
Fuzziness
v Auto Manual
Include trace discs

Filter by Cell v

Colourize Meshes v |Auto

Jsi#
Js#2
JS#3

Step 2.9-5: To manually determine the joint sets, check the Manual box. Click the JS#1 button.
This will open Joint Set 1 menu. Click the Select the Joint Set on Stereonet. Change the Dip

Direction Deviation and Dip Deviation values on the form. Use your left mouse to change the
location of the Joint Set 1 window on the Stereonet.

Joint Sets

Assign Joints to Joint Sets
Number of Joint Sets 4
Fuzziness

Auto v Manual

Include trace discs

Filter by Cell

Colourize Meshes v Auto
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3D View HiveMap_Training_Initial
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%, Joint Set 1

=
ﬁ“ Select Joint Set on Stereonet
|

Calculate Joint Spacing

Max. spacing: 100 = Disc size: 2
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Auto
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Colourize Me
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Dip Direction
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Step 2.9-6: Click X on the top right corner of the menu and click Save changes and close
button.

Joint Set Menu X

Joint Set 1
Select Joint Set on Stereonet
Calculate Joint Spacing
Max. spacing: 100  Disc size: 2
Lognormal

~ Display measurements as lines
Calculate Joint Persistence
Lognormal
Dip Direction
294.78
Dip
44.59

Dip Direction Deviation

40.0

Dip Deviation

20.0

Spacing Mean

Step 2.9-7: Click the Assign Joints to Joint Sets button. All the joints inside Joint Set 1 window
will be assigned to Joint Set 1.

Joint Sets

Assign Joints to Joint Sets
Number of Joint Sets 4
Fuzziness

Auto v Manual

Include trace discs
Filter by Cell

Colourize Meshes v Auto
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Step 2.9-8: Repeat this process for the other joint sets.

Filter by Cell

2.10 Exporting Data

2.10.1 Folder Structure

2.10.2 Joint Mapping Data

Run Windows File Explorer and go to the main HiveMap folder. Open the project folder
“HiveMap_Training_Initial”. Then go to OrientationData folder which has OrientationData.csv
file.

This file contains all the data which is captured with the Orientation measurement tool.
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OrientationData X +

« 4P &} & OneDrive > -+ HiveMapMainFolder > HiveMap_Training_Initial > OrientationData

@ New 4 1 B =® W L Sor (B Details

> @ Desktep @ (3| OrientationData.csv

| Documents
EacyMap MR-VR
EasyMineXRLicense
HiveMap
Microsoft Copilet Chat Files
Microsoft Teams Chat Files
MS VM
Notebooks

I Pictures
Recordings

Share

litem  1item selected 3.14KB  Awailable on this device

AutoSave © OrientationData.csv P Emre Onsel ,E, &=

File Home Insert Page Layout Formulas Data Review View Automate Help Acrobat =

N8 e

A B
Crientation Data
Dip DipDirectiJointSet  x Diameter Cell Project  Mesh Author  DateTime

39.5 292.2 2089.54 5319.22 45.44 HiveMap_Tile_7...Ti Emre 2024-10-315:41

66.9 240.4 2050.66 5320.44 45.39 HiveMap_Tile_7...Ti Emre 2024-10-31 8:45

76.1 231.8 2079.43 5312.67 6.18 HiveMap_Tile_7...Ti Emre 2024-10-31 8:54

68.5 148.7 2080.52 5313.88 4.6 HiveMap_Tile_ i 2024-10-31 8:54

79.3 167.9 2080.51 5312.04 1.65 HiveMap_Tile_7...Ti 2024-10-31 8:54

47 257.8 2079.48 5310.33 8.6 HiveMap_Tile_7...Ti Emre 2024-10-31 8:55

71.6 234.4 2084.44 5320.56 14.48 HiveMap_Tile_7...Ti Emre 2024-10-31 8:55

76.9 121.8 2086.33 5321.23 20.65 HiveMap_Tile_7...Ti Emre 2024-10-31 8:55

62.2 330.1 2081.47 5313.83 5.13 HiveMap_Tile_7...Ti Emre 2024-10-31 8:55

72.4 123.4 2102.49 5334.46 7.39 HiveMap_Tile 7... 2024-10-31 B:56

69.4 237.3 2094.5 5320.71 15.15 G TH 2024-10-31 8:56

42,6 289.1 i

OrientationData

el il e el e R el R Ll

ﬁAc(esswb\lit}r: Unavailable

2.10.3 Tracing Data

Step 2.10-1: Go to the Tools menu. Click Export Traces as .dxf Files button. Click Export
button. This will export polyline/polygon of the traces to .dxf files.
Step 2.10-2: Click the Export Trace Discs button.
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Step 2.10-1: Go to the Tools menu. Click Export Traces as .dxf Files button. Click Export
button. This will export polyline/polygon of the traces to .dxf files.

HivelMap

File Mapping Kinematic Sampling Tools Metworking

. N L e P’

! LA d o5y T .ohj
e B N B “ 5

Template  Export Traces Export Traces Export Trace Add Discsto Export
Editor as .csv Files  as dxf Files Discs Traces as .ok

+ | Loaded traces

e 3D View HiveMap_Tr.

All traces
Mesh Files
Tile_10.obj
Tile_11.obj

Export

These .dxf files can be found in the ExportedTraceData folder of the project folder.

O X
ExportedTraceData X +

« T ] ¢ OneDrive > - HiveMap_Training_Interpreted > ExportedTraceData Search ExportedTraceData Q

@ Mew Tl Sort = View wan D Preview

-~

MName Status Date modified Type

| D Trace_1_Fault_Geol.dxf = 2 ! DXF File

D Trace 2_Contact_Geol.dxf = 2 ! DXF File
D Trace_3_Contact_Geol.dxf = 025-04-24 1:58 PM DXF File
D Trace_6_Fracture_Geol.dxf = 125-04-24 1:58 PM DXF File
D Trace_8_Fault_Geol.dxf = 2025-04-24 1:58 PM DXF File
D Trace 9_Fault_Geol.dxf = 25-04-24 1:58 PM DXF File
D Trace_10_Fault_Geo1.dxf = )25-04-24 1:58 PM DXF File
D Trace_11_Polyline_Geo2.dxf = 25-04-24 1:58 PM DXF File
D Trace_13_Polyline_Geo2.dxf = 2025-04-24 1:38 PM DXF File

D Trace_14_Polyline_Geo2.dxf = 2 : DXF File

113 items
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Step 2.10-2: Click the Export Trace Discs button.

File Mapping Kinematic Samnling Tools Networking GPS Help

- ‘ f‘,ﬁ\; _ dg,ﬁ\; s e ae “l\ 0 N
e B~ B N B o B 9 B S

Georaferance Export Dip/DD  Projection of

Template  Export Traces Export Traces Export Trace. Add Discs to  Export Discs Mesh
Transformation of Meshes Traces

Editor as .csv Files  as .dxf Files Discs Traces as .obj File Alfislited

This will create the TraceOrientationData.csv in the ExportedTraceData folder of the project.

Traces b o + = (] X

&« ( < OneDrive > -+ HiveMapMainFolder > HiveMap_Training_Initial > Traces Search Traces Q

@ New Tl Sort ZE View .- (D Preview

R Gallery

2 @7 TraceOrientationData.csv

¢ Home ‘ @Al Trace 1 Fault Frre cov

| » @ Emre - SRK Consulting
> [l Desktop
> ] Documents
> EasyMap MR-VR
» EasyMineXRLicense
¥ HiveMan

| 2items

This file has all the discs from the traces.

AutoSave (@ off) "f) = TraceOrientationData.csv ™ 2 Emre Onsel

File Home Insert Page Layout Formulas Data Review View Automate Help Acrobat | & comments | | & share

ES & I’

A B G H
Trace Orientation Data
Dip DipDirection JointSet x Y z Diameter Polarity Mame 1D TraceType
24 317.4 1 2085.29 140.84 5315.24 103.85 1 TraceDisc Trace_1_Fault_Emre 1 Fault

I

=

| TraceOrientationData | ® [ [v]
Ready T Accessibility: Unavailable HH O ———+ 100%

3 User Guide

3.1 Projects

Step 3.1-1: Projects are managed in the Projects panel. If the projects panel is not visible click
the File button on the ribbon or click title of the Projects panel.: Projects are managed in the
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Projects panel. If the projects panel is not visible click the File button on the ribbon or click title
of the Projects panel.

Step 3.1-2: The last 4 projects that are opened in HiveMap are listed on the top of the panel as
buttons. Left clicking these buttons will load that project. The last 4 projects that are opened in
HiveMap are listed on the top of the panel as buttons. Left clicking these buttons will load that
project.

project. All projects are listed in the Projects list. In this list are the subfolders which are in the
HiveMap main folder (Section 2.2). Left clicking these buttons will load that project.

list. By using A>Z or Date buttons the list can be sorted in alphabetical order or according to
project’s last edit date. If there are new subfolders in the main folder, click the circular arrow
button to update the list.

Project. Create a new project by entering the New Project name and selecting Create Project.
This will prompt the display view to the 3D View.

Step 3.1-1: Projects are managed in the Projects panel. If the projects panel is not visible click
the File button on the ribbon or click title of the Projects panel.

HiveMap

File Mapping Kinematic Sampling 5 Networking Help

2\ ~a Drape trace »\ Undo 5 Au

onto surface ~ A’ A
A\ Delete g
AN User view X 8 Cle

Draw /%/' 2 axis Settings  Filter Undo |Measure #Points Colourize B Sa

Tracing Orientation Measurement

e Projects 3D View HiveMap_Training_Initial

Mesh Files
Tile_10.0bj
Tile_11.0bj
Tile_17.0bj
Tile_18.0bj
Tile_22.0bj
Tile_23.0bj
Tile_4.0bj
Tile_5.0bj
Tile_6.0bj
Tile_7.obj
Tile 8 ohi

Step 3.1-2: The last 4 projects that are opened in HiveMap are listed on the top of the panel as
buttons. Left clicking these buttons will load that project.
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Recent Projects

. GNemaBcAnalys
HwveMap_Training_Initial t‘“""w KInemacAnalS | | ve

Projects New Project

p_JointSetAnalysis
veMap_JointSpacingAnalysis
iveMap_KinematcAnalysis
veMap_Training _Initial

veMap Training Interpreted

Step 3.1-3: All projects are listed in the Projects list. In this list are the subfolders which are in
the HiveMap main folder (Section 2.2). Left clicking these buttons will load that project.

Recent Projects

I:meMap_Klnemam:AnaJym HiveMap_JointSetAnalysis rr‘\reh‘lap Training_Interpret

HiveMap_Training_Initial 3

Projects New Project
7 | Date @i

HiveMap_JointSetAnalysis
HiveMap JointSpacingAnalysis
HiveMap_KinematicAnalysis
HiveMap_Training_Initial

HiveMap_Training_Interpreted

Step 3.1-4: By using A>Z or Date buttons the list can be sorted in alphabetical order or
according to project’s last edit date. If there are new subfolders in the main folder, click the
circular arrow button to update the list.
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Projects

C

Step 3.1-5: Create a new project by entering the New Project name and selecting Create
Project.

This will prompt the display view to the 3D View.
New Project

Training test project

Create Project

3.2 Project Explorer and Data

Error! Reference source not found.The explorer panel displays all the imported and created data
for the projects, with each data type organized under its own branch. These branches include
Mesh files (link to section), Traces (link to Mapping section), Sampling (link to Sampling
section), Cells (link), Discs (link), Drillholes (link), and Raster files (link).

Step 3.2-1: Select All selects all the items in the Explorer. Select All selects all the items in the
Explorer.

Step 3.2-2: Left or right clicking a branch selects the items that belongs to that branch. By using
the Ctrl and Shift Keys with left click, multiple items can be selected.

Step 3.2-1:The explorer panel displays all the imported and created data for the projects, with
each data type organized under its own branch. These branches include: Mesh files , Traces ,
Sampling , Cells , Discs, Drillholes, and Raster files.
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Mesh Files
Traces v
Sampling v
Cells ¥
Discs
Drillholes

Raster Files

Right clicking the Explorer panel will display the right click menu. This menu will change
depending on what kind of item is clicked.

In an empty area, the right click menu will display Refresh and Select All. Refresh recreates the
project explorer list.

If there is a change in the project folder such as removed or added files, that change will be
seen in the Explorer after Refresh.

Step 3.2-1: Select All selects all the items in the Explorer.

s

Mesh Files
Traces v
Sampling v
Cells ¥
Discs
Drillholes

Raster Files

Step 3.2-2: Left or right clicking a branch selects the items that belongs to that branch.
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By using the Ctrl and Shift Keys with left click, multiple items can be selected.

Mesh Files
Traces vV
Sampling v
Cells v
Discs
Drillholes

Raster Files

3.2.1 Training Data Files

Users can access HiveMap training data files on the website Resources page:
hivemap3d.com/resources

The HiveMap Training Data.zip file folder contains 3 zipped sub-folders as follows:
e HiveMap_JointSetAnalysis
e HiveMap_Training_Initial
e HiveMap_Training_Interpreted

Error! Reference source not found.
Error! Reference source not found. Extract the files for each zipped sub folder.

These files will be used during HiveMap system training when a project is created, and to demo
other system functions that are being reviewed during HiveMap training.

> ThisPC > Downloads » HiveMapTrainingData

~

Tai# A~ [J Name

Trai # HiveMap_JointSetAnalysis

HiveMap_Training_Initial
HiveMap_Training_Interpreted
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3.2.2 Mesh Files

HiveMap works with textured mesh files which are in .obj file format. The file formats are as
follows:
e .obj files are created with 2 more files which are .mtl and .jpg files
e .obj files have the geometry information such as triangles, vertices and vertex normals
o .mtlfiles are text files referenced by the .obj file, which have the list of texture files
e .jpg files are texture files. There can be more than 1 file. Textures are limited to 16384 x
16384 pixels.

Step 3.2-6: After creating a new project, to import mesh files, from within the Explorer panel
right click over the Mesh Files branch and select Import.

Step 3.2-7: The File Explorer window will pop up. Find and select the mesh files (.obj) and side
files (.mtl, .jpg). To multiselect more than one file use the Ctrl or Shift keys.

Loaded meshes will appear in blue in the Explorer panel. When you right-click on a mesh file,
the context menu will show options to Zoom, Hide, and Unhide.

Step 8: Zoom will zoom to the selected mesh.

Step 3.2-9: Hide and Unhide will hide or unhide the selected meshes. Hidden meshes will be
displayed in a grayed-out appearance.

Step 3.2-: Left click on a mesh to view its properties in the Properties panel. From there, you
can hide or unhide the mesh, adjust its brightness and opacity, and change its color. Please
note that these changes will be reset after reloading the meshes.

To change the mesh colour, go to the View menu and select either "Texture" or "Shade" from
the attribute map list.

Step 3.2-31: Left click the mesh.

On the properties tab click Change Mesh Colour button. A menu with colour options will pop up.
Click the colour that you want.

Table of Contents

HiveMap User Manual (v2 20250424) Page 50 of 160




Step 3.2-6: After creating a new project, to import mesh files, from within the Explorer panel
right click over the Mesh Files branch and select Import.

HiveMap

File Mapping Kinematic Sampling Tools

Nety
»#\ ~a Drape trace P .
onto surface e ¥ e o rJ =
20\ @) (
AR User view ‘1’:} T A
| Draw W Z axis Settings  Filter Undo |Measure vt

acing

Projects 3D View Test K

Mesh File:
Add files t
Traces v
Sampling
Cells v
Discs

Drillholes

Raster Files

Step 3.2-7: The File Explorer window will pop up. Find and select the mesh files (.obj) and side
files (.mtl, .jpg). To multiselect more than one file use the Ctrl or Shift keys.

The imported files will be listed in Explorer. Right click the mesh files and select Load to display
the meshes in 3D View.
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T « HiveMap » HiveMap_Training_Initial > . ( search HiveMap_Training_l... 0

Organize = New folder - @ o
> . Documents Name Date modifie:
e 1ne_vawuy : cvemmuzu |

EasyMap MR-VR (=] Tile_8_0jpg 2024-09-03 1°

EasyMineXRLicense | D Tile_9.mtl 2024-09-03 1

HiveMap | @ Tile_9.0bj 2024-09-03 1

Microsoft Copilot Chat Files @ Tile_9_0.jpg 2024-09-03 1°

Microsoft Teams Chat Files | hile_1tmtl 2024
M5VM @ Tile_10.0bj 2024-09-03 1°

Notebooks (5] Tile_10_0,jpg

W Pictirec

File name: | “Tile_9.mtl" "Tile_9.0bj" "Tile_9_0.jpg" ~ | Allfiles (*.obj;".mtl:* jpg)

c 2 nce'
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Loaded meshes will appear in blue in the Explorer panel. When you right-click on a mesh file,
the context menu will show options to Zoom, Hide, and Unhide.

Mesh Files SRK Co
Tile_10.obj
Tile_11.obi
Tile_17.0ll Load
Tile_18.0b
-|_I|E_22.0h Lnload

Tile_23.0b | oad Traces of the
Tile_4.0bj Selected Meshes

Tile 5.obj
Tile_6.obj
Tile 7.o0b] Hide
Tile_8.obj

Tile 9.0bj Unhide

Z00m

Refresh
Traces v

Select Al
Sampling .

Cells «

Discs

Drillholes

Raster Files
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Step 3.2-8: Zoom will zoom to the selected mesh.

Step 3.2-9: Hide and Unhide will hide or unhide the selected meshes. Hidden meshes will be
displayed in a grayed-out appearance.

Projects 3D View HiveMap_Training_Interpreted

Mesh Files

Tile_10.0bj

Tile_11.0bj

Tile_17.obj

Tile_18.0bj

Tile_22.0bj Dip 90
Tile_23.0bj : Azimuth 000
Tile_4.0bj

Tile_5.0bj

Ve Uy

Traces v

Fault, Geol
Contact, Geol
Contact, Geol
Polyline, Geol
Fracture, Geol
Fault, Geol
Fault, Geol
Fault, Geol
Polyline, Geo2
Polyline, Geo2
Polyline, Geo2

2O oA wN P

RN =

Step 3.2-10: Left click on a mesh to view its properties in the Properties panel. From there, you
can hide or unhide the mesh, adjust its brightness and opacity, and change its color. Please
note that these changes will be reset after reloading the meshes.

To change the mesh colour, go to the View menu and select either "Texture" or "Shade" from
the attribute map list.
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Tile_7...Tile_7

Change Mesh
Colour

Hide
Brightness
(e
Opacity

L

Step 3.2-31: Left click the mesh.
On the properties tab click Change Mesh Colour button. A menu with colour options will pop up.
Click the colour that you want.

3D View HiveMap_Training_|Initial

P N
how

- - Qb 30
ot ARS8

Tile_7..Tile_7

Change Mesh

Hide Colour

Brightness

Tile_7
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3.2.3 Drill Holes

Step 3.2-42: To import drill holes data, go to Explorer panel and right click Drillholes branch and
select Import.To import drill holes data, go to Explorer panel and right click on the Drillholes
branch and select Import.

Step 3.2-53: The following Add Drill Holes pop-up menu will appear. Click the folder icon next
to Collar File.

Step 3.2-64: Select the collar file, which is in .csv file format.

Step 3.2-65: The first 5 rows of the file are listed. Select the correct matching columns for the
Hole ID, X, Y, Z and depth parameters of the collar data.

Step : Repeat the same process for the survey file. Select the correct matching columns for the
Hole ID, Depth, Dip and Azimuth parameters of survey data.

You can have more than one interval file. Click the plus and minus icons to adjust the number of
interval files.

Step 3.2-97: Click the folder icon next to Interval Files to select the interval file. Select the
correct matching columns for the Hole ID, From and To parameters of the interval data. Select
“Value” for the columns that you want to import. If “Ignore” is selected for a column that column
will not be imported.

Step 3.2-108: Once the collar, survey and interval files are added, click the Add DH to Project
button.

Step 3.2-119: Drillholes will appear in the Explorer panel under the Drillholes branch. Right click
the Drillholes and select the Drill Hole Colourmaps.

Step 3.2-20: If the data type is a category, each unique value will be identified and randomly
assigned a colour.

Step 3.2-121: To manually create the drillhole colour map, click the Add Colour map item, which
will add a new row. Clicking the minus icon in the row will remove the row. If the data type is
numeric, type numbers into the Property box. If the data type is category, type the values into
the Property box. Then click the Colour box and select the colour.

Step 3.2-132: After creating the colourmap, automatically or manually click the Save Colourmap
button.

Step 3.2-143: To load the drillholes select the drillholes in Explorer, right click and select Load.

Step 3.2-42: To import drill holes data, go to Explorer panel and right click Drillholes branch and
select Import.
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Step 3.2-53: The following Add Drill Holes pop-up menu will appear. Click the folder icon next
to Collar File.
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Add Drillholes

Collar File
Survey File

Megative dip values represent
downward direction

Interval Files

Add DH to Project

Step 3.2-64: Select the collar file, which is in .csv file format.

e s e

Open

o v 4 > Do.. » Drillh...
Organize v New folder

Today

&l Desktop @collar.(sv

& Downloads £ LithoAssay.csv

] Documents B9 survey.csv
PN Pictures

File name: | collar.csv All files (*.csv)

Open Cancel

Step 3.2-75: The first 5 rows of the file are listed. Select the correct matching columns for the
Hole ID, X, Y, Z and depth parameters of the collar data.
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Drill hole Files

Collar File

CiUsersteonsel\Downloads'Drillholes\collar.csv

BR-1076

Save & Close

Step 3.2-86: Repeat the same process for the survey file. Select the correct matching columns
for the Hole ID, Depth, Dip and Azimuth parameters of survey data. Check the “Negative dip
values represent downward direction” checkbox if this applies to your data.

You can have more than one interval file. Click the plus and minus icons to adjust the number of
interval files.

Table of Contents

HiveMap User Manual (v2 20250424) Page 59 of 160




Add Drillholes

Collar File

collar.csv
Survey File

survey.csv

Megative dip values represent
downward direction

Interval Files

LithoAssay.csv

Add DH to Project

Step 3.2-97: Click the folder icon next to Interval Files to select the interval file. Select the
correct matching columns for the Hole ID, From and to parameters of the interval data. Select
“Value” for the columns that you want to import. If “lgnore” is selected for a column that column
will not be imported.
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Drillhole Files

Interval 1 File

C:\Users\eonselDownloads'Drillholes\LithoAssay.csv

holeid

BER-00059

BER-00059 L
BER-00059 0.01 0.01132

BER-00059 0.01105 0.01185

Save & Close

Step 3.2-108: Once the collar, survey and interval files are added, click the Add DH to Project
button.

Add Drillholes x

Collar File

collar.csv

Survey File

survey.csv

Megative dip values represent
downward direction

Interval Files

LithoAssay.csy

Add DH to Project
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Step 3.2-119: Drillholes will appear in the Explorer panel under the Drillholes branch. Right click
the Drillholes and select the Drill Hole Colourmaps.

Mesh Files
Traces Vv
Sampling Vv
Cells Vv
Discs

Drillhol
BER-00 'MP
BR-106!
BR-107,
BR-107W Drill Hole Co
BR-248!
BR-258
BR-265!
BR-979
BR-980
BR-982
BCG-11092
BCG-11093
BCG-11094
BCG-11095
BCG-11096
BCG-11097
BCG-11112
BCG-11113
BCR-00542
BCR-00569

Select the interval property and select the type of data as Numeric or Category. Click Auto
Generate. If the data type is numeric, the minimum and maximum values will be found, and the
data will be split into 10 equally sized groups; coloured from blue to red.
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Step 3.2-20: If the data type is a category, each unique value will be identified and randomly
assigned a colour.

Colourmaps

Name:  LithoAssay AU
Type: Numeric v
+ Add Colourmap Item Auto Generate

Property
1E-05

0.134659
0.269308
0.403957
0.538606
0673255
0.8079041

0942553

1.077202

Save Colourmap

Step 3.2-121: To manually create the drillhole colour map, click the Add Colourmap item, which
will add a new row. Clicking the minus icon in the row will remove the row. If the data type is
numeric, type numbers into the Property box. If the data type is category, type the values into
the Property box. Then click the Colour box and select the colour.

X

Name:  LithoAssay.Lith

Type: Category ~

+ Add Colourmap tem Auto Generate
Property Colour

Porphyritic_Phonolite _

Aphanitic_Phonolite

Mafic_Phonolite . —
Cripple_Creek_Breccia . _
Aphanitic_Phonolite_Undiffe . —
Alluvium . —
No_Data . —

Stope

Backfill _—

Save Colourmap
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Step 3.2-132: After creating the colourmap, automatically or manually click the Save Colourmap
button.

X

Name:  LithoAssay AUSL

Type: Numer v

4+ Add Calourmap Item Auto Generate

Property Colour

Save Colourmap

Step 3.2-143: To load the drillholes select the drillholes in Explorer, right click and select Load.

Mesh Files
Traces V
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Discs

Drillhol
BER-00 "
BR-106
BR-107
BR-107
BR-248;
BR-258
BR-265,
BR-979
BR-980
BR-982
BCG-11092
BCG-11093
BCG-11094
BCG-11095
BCG-11096
BCG-11097
BCG-11112
BCG-11113
BCR-00542
BCR-00569
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3.2.4 Raster Files

Step 3.2-154: GeoTiff files can be imported to HiveMap. They are limited to 16384 x 16384
pixels. To import raster files, in the Explorer panel right click the Raster Files branch and select
Import.

Step 3.2-165: Right click the imported raster files and click load to display them on 3D View.
Step 3.2-176: The raster file will appear as a georeferenced image in the 3D View. It will be at 0
altitude.

Step 3.2-187: Raster files can be draped to meshes. Right click the raster file and select Drape
to Mesh.

Step 3.2-198: On the Explorer panel everything becomes grayed except the mesh files. Click
the mesh that you want to drape the raster file to.

Step 3.2-9: The name of the mesh file will be displayed next to Raster Files. If the mesh is not
loaded. Load the mesh and raster file. Raster files will be displayed on the mesh.

Step 3.2-154: GeoTiff files can be imported to HiveMap. They are limited to 16384 x 16384
pixels.To import raster files, in the Explorer panel right click the Raster Files branch and select
Import.

Mesh Files

Traces
Sampling
Cells
Discs
Drillholes

Raster Filer
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Step 3.2-16: Right click the imported raster files and click load to display them on 3D View.

Mesh Files
241005D0B_Pit(1x1)_TrianglesFlipped.ob)

Traces v
Sampling v
Cells +

Discs
OrientationData v

Drillhales

Raster Files
PiLL

Step 3.2-17: The raster file will appear as a georeferenced image in the 3D View. It will be at 0
altitude.

Mesh Flles
241005008_Pailxl)_TranghesFlipped.obj

Traces v
Sampling
Cells

Dises
r

OngndabonData
DCrillholes

Raster Files
Pl
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Step 3.2-18: Raster files can be draped to meshes. Right click the raster file and select Drape
to Mesh.

Mesh Files
241005D08_Pit(1x1)_TrianglesFlipped.obj

Traces Vv
Sampling v
Cells v

Discs
OrientationData v

Driliholes

Raster Files
Pituf

Step 3.2-198: On the Explorer panel everything becomes grayed except the mesh files. Click
the mesh that you want to drape the raster file to.

241005DOB_Pit(1x1)_TrianglesFlipped.ob
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Step 3.2-29: The name of the mesh file will be displayed next to Raster Files. If the mesh is not
loaded. Load the mesh and raster file. Raster files will be displayed on the mesh.

Mesh Files
241005006 _Pa(1x1)_TriangbesFlipped.obj

Traces v
Sampling v
Cells ¥

Discs
OrientationData ¥

Drillholes

Raster Files
Pit.tf (241005DOB_Pit{1x1)_TrianglesFlipped.obj)

3.3 3D View and View menu

Loaded data are displayed in the 3D View panel.

The Compass is located on the top right corner. It displays the camera orientation of the 3D
View.

AUFAPREF
cev
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Using 3D View and View Menu Tools.

An information bar is in the bottom part of the 3D View. When a mouse hovers over an object it
displays the related info.

View settings of the 3D View can be changed with the mouse and View menu.

To rotate objects, right click on the mesh and a green spot will appear. This is the rotation axis
which is the pivoting center of the image. Press the Ctrl key to rotate the camera, not the
objects.

Use the scroll wheel on the mouse to zoom in and out. Zoom direction can be adjusted in the
settings.

Use the middle mouse button (usually the scroll wheel) to pan the objects.

View menu is located left side of the HiveMap window. View menu is used to adjust the camera
of the 3D View and display settings of the objects in the 3D View.

|

Perspective button switches between perspective and orthographic view. In the orthographic
view a scale bar is displayed in the bottom right corner.

KA
("]

Fit to screen button moves the objects to the center and fits hem to the view.

59 &
0 &
5 &

Direction buttons fit the objects to view and rotates the camera to the selected direction.
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3.3.1 Mesh Colour

Mesh colour can be changed to show different attributes. These include:

Texture: If the mesh has a texture, it will display the texture. Usually, photogrammetry models
are textured mesh files.

3D View HiveMap_Training_Initial Projects

’ 2 \
Dip 52
Azimuth 327
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Texture (Inverse Colour): If the mesh has a texture, it will display the texture with inverse
colour. This method sometimes can make some structures and features easier to notice.

3D View HiveMap_Training_Initial

‘\. \
N\rg

Dip 64
Azimuth 325

Vertice Colour: If the mesh has colour on its vertices, it will display these colour. When the
point clouds converted to meshes each point becomes a vertex and the point colour is
transferred to the vertex.

Shade: If there is no texture or vertice colour, this the default view. The surface will be white
and shaded according to its vertex normals.
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3D View HiveMap_Training_initial (153

Vi

Dip 52
Azimuth 327

Wireframe: This will show only the triangle edges. This can used to display the mesh geometry
resolution and quality.
oo et one. v G

Orientation: This will colourize the surfaces according to the vertex normals. This can be useful
to find the joint facets.
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3D View HiveMap_Training_Initial [0 1213

Slope: This will colourize the surfaces according to the Dip of vertex normal. A Slope legend is
also displayed.

3D View HiveMap_Training_intiat (297"

Aspect: This will colourize the surfaces according to the Dip Direction of vertex normal. An
Aspect legend is also displayed.
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3D View HiveMap_Training_infial [t =3

Elevation: This will colourize the surfaces according to the elevation of the vertices. An
elevation legend is also displayed.

3D View HiveMap_Training_Initial Projects

’ »
Dip 52
Azimuth 327

Elevation

5382.18

5368.31

533444

5310.58

5286.71

Table of Contents

HiveMap User Manual (v2 20250424) Page 74 of 160




3.3.2 Mesh View Aspect

Meshes have front and back sides. On default both sides of the meshes are displayed. You can
choose to view only one side. This can be important when displaying underground development

or tunnels.

-

Here is a back side culled mesh of a stope, with the inside of the stope visible.

3D View Underground Stope Flyabiliy
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Here is a front side culled mesh of a stope, with the outside of the stope visible.

3.3.3 Mesh and Data Clipping

The "Clip Mesh and Data" button displays a bounding box around the meshes and hide it if
clicked again. When you click on this bounding box, the Properties panel will show buttons for

clipping.

o 2

The "Resize," "Rotate," and "Reposition" buttons provide controls to adjust the bounding box.
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Projects 3D View HiveMap_Training_Interpreted

SRK Consulting Mesh & Data Clipping

K2
¥N

-

w 5 O Rotate
T .
(-b-) Reposition

Resize

Dip 30

Azimuth 310
i &\ Reset

@ Unclip
@ Clip
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Bounding box also can be adjusted by using the two boxes which are located on the bottom
south-west and top north-west corners. Clicking these boxes will display controls for adjustment.
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Projects 3D View HiveMap_Training_Interpreted

SRK Consulting

"

i b
¥ -5
Dip 37
Azimuth 321

Clicking Clip button will hide the mesh and data which is not inside the bounding box. Unclip
button unhides the mesh and data. Reset button resets the bounding box.
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3.3.4 Trace Visibility

There are 2 Trace settings in the View Menu.

Width slider adjusts the Trace width.

Trace

I/- -"I_
L/

Width

o P-.!ways
Visible

If the "Always Visible" checkbox is checked, the meshes will not obscure the traces.
unchecked, parts of the trace that are behind the mesh will become invisible.
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3.3.5 Disc Visibility

There are 4 Disc settings in the View Menu.

The Thickness slider adjusts the thickness of the discs.

Disc

—_
| |

—, S

Thickness

T

[
r,

Dpacity_'

Constant
Size

N, A

Constant Size
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If the Constant Size check box is checked all the discs are displayed with the same diameter
relative to the screen. This diameter can be adjusted with the Constant Size slider.
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3.3.6  Dirillhole Visibility

There are 3 Drillhole settings in the View Menu.
Display Drillholes checkbox hides or unhides the Drillholes.
The Width slider adjusts the drillhole diameter.

Drillhole

v Display
Drillholes

Width

/

>
' |

Merged_Lith_
Alt_Assay

AUFAPREF _
CCV
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The "Toggle Drillhole Attributes" button allows you to switch between different attributes and
interval files. The first text below this button displays the currently used interval file, while the
second text shows the attribute name.
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3.4 Mapping

The Mapping menu has 4 tools for mapping: Tracing, Measurement Orientation Tool, Stereonet,
and Joint Sets.

Mapping Kinematic Sampling Tools Networking iel E {:} Layout V¥

o\ M Drape trace e e »\ Undo H Auto FM Fllller by P -~
NS onto surface {@} 7 mrl )2 Delete & e, Diameter G Undo WD y

AN User view Min O

~
Draw M’ 2 axis Settings  Filter Undo | Measure #Points Colourize B Save Max 300 Draw Redo Assign Undo

Tracing Orientation Measurement Cell Mapping

3.4.1 Tracing

The tracing tool group enables users to trace the geological structures.

File Mapping Kinematic Sampling

»\ M Drape trace

= onto surface e{:} Y e m“r.l

ARA User view

Draw /7{% S als Settings  Filter

Tracing

Draw button opens the list of structures.
File Mapping Kinematic Sampling

&\ M Drape trace

- onto surface e@ 7“(\ m'“rl

LA User view

Draw /37%’ 2 axis Settings Filter Undo

Ling
Contact

Projects
Fault

Fracture

Vein

Dyke

Lamination

Lineament

Polygon

Polyline

Selecting a structure starts the tracing process. During this process other tools remain disabled.
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Clicking on Stop, stops the process and will allow for other tools to be used.

File Mapping Kinematic Sampling

&y a Drape trace

= onto surface \}{@% f‘e mﬂf‘[

N T User view

Stop /7%} e Settings  Filter Undo

Tracing

Use your left mouse start tracing the structure on the mesh. You can do single clicks or hold
down the left mouse button.

Projects 3D View HiveMap_Training_Initial

Azimuth 249 §

T, 2
East 2.069.69 | North 185.01 | Elevation 5,295.51 | Tile_7...Tile_7

The "Drape Trace onto Surface" option drapes the trace onto the surface. If the "User View"
checkbox is checked, the draping direction can be adjusted with the mouse. If the "Z Axis"
checkbox is selected, the trace will be draped vertically.

With the draping feature, you can capture a mesh shape with just two mouse clicks.

File Mapping Kinematic Sampling

»\ M~ Drape trace

onto surface e @ {e m“rl

o\
A\ N User view

Stop ./W Z axis Settings  Filter Undo
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Clicking the ‘Undo button’ or backspace key will delete the last node. Clicking on the ‘Redo
button’ brings back the removed nodes.

The ‘Undo last click button’ will delete all the nodes which have been created with a single click.
The ‘Redo last click ‘brings back all of the removed nodes that had been created with single
clicks.

Mapping Kinemaltic Sampling

»\_~a Drape trace P 4

. onto surface e@ 7 (\ o
X\ A
a7\ e User view

- O
Stop P /..-/’ Z axis

Tracing

Settings  Filter Undo
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While tracing, you can split traces to follow structures that are not continuous.

Projocts 3D View HiveMap_Training_Initial

Fault 115 Emre

Calculate DD/Dip of Trace

Add Point
Add Discs
Duplicate Trace

Delete Trace

After finishing tracing click on the ‘Stop button’ to end the process.

»\ M Drape trace

oy onto surface e@ 'pe m“r.l

AN User view

Stop /w Z axis Settings  Filter Undo

Tracing

Instead of clicking on the Stop button, you can press the ‘Enter Key’ or click with the right and
left mouse buttons simultaneously. This will end and restart tracing for the same structure.

The new trace file is displayed on the Explorer panel under the Traces branch. Trace files are
saved to the Traces folder inside the Project folder.

Explorer

Mesh Files
Tile_10.0bj
Tile_11.0bj
Tile_17.0bj
Tile_18.0bj
Tile_22.0bj
Tile _23.0bj
Tile_4.0b)
Tile_5.0bj
Tile_6.obj
Tile_7.0b|
Tile_8.ob)
Tile_9.0bj

Traces ¥
1 Fault, Emre

Sampling v
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The Trace Settings menu has 4 options:

1. Don’t show menu when disc/cones clicked: When the trace discs and cones are clicked
the trace menu is displayed. If this option is unchecked, only clicking the trace itself will
open the trace menu.

Show menu after creating trace: If this option is checked, after finishing tracing, the trace
menu will be displayed automatically.

Create disc after tracing: This will automatically create the trace disc/cone after the
tracing is finished.

Trace simplification tolerance: The simplification process leverages the Ramer-Douglas-
Peucker algorithm to decrease the number of points, guided by the Tolerance
parameter.

File Mapping Kinematic Sampling Tools

&\ ~a Drape trace

_\~ Ontosurface \3@ T’ﬂ\}' ]ﬁlﬂri C

Lser view

TR
Draw W = o Settings Filter Undo |Me

Tracing
Don't show menu when

: discsfcones clicked

Show menu after
Mesh Files creating trace
Tile_10.0bj Create disc after
Tile_11.obj tracing
Tile_17.obj
Tile_18.o0bj
Tile_22.0bj

Tila 22 nhi |

lrace simplification tolerance:

The "Trace Filter" button opens the trace filtering menu, allowing users to filter the loaded traces
based on structure, trace author, and mesh.
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https://en.wikipedia.org/wiki/Ramer%E2%80%93Douglas%E2%80%93Peucker_algorithm
https://en.wikipedia.org/wiki/Ramer%E2%80%93Douglas%E2%80%93Peucker_algorithm

Filter Traces X

Select all

Structure List + Select all

- Contact
. Fault

ﬁ Fracture

+  \ein

+ Dyke

. Lamination

- Lineament

4 Polygon

The "Undo" button reverses the most recent trace deletion. Deleted traces are stored in the
Recycle Bin within the project folder.

File Mapping Kinematic Sampling

»\ M~ Drape trace

A~ Ontosurface e@ {e m“r.l

A\ M User view

Draw /'7?:/ Z axis Settings  Filter Undo

Tracing

To edit the trace file, left click the trace in the 3D View menu. Alternatively, right click the trace
on the Explorer panel and then the Edit Trace on the right click menu.
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Mesh Files
Tile_10.0bj
Tile_11.0bj
Tie_17.obj
Tile_18.0bj
Tie_22.0bj
Tile_23.0b|
Tile_4.o0bj
Tile_S5.obj
Tile_6.0bj
Tile_7.0bj
Tile_8.0bj
Tile_9.0bj

Traces v
1 Fault, Emes

Loa
Sampling v

Cells ¥
Discs
Drillholes Edit Trace

Delete Tra

Raster Flles
Export Tra

DXF oS

The Trace Menu is displayed, and the nodes of the trace polyline/polygon becomes visible.

Fault 1 Emre

Calculate DD/Dip of Trace

Copy Atndutes From
Ohor Trace

Add Point
Add Discs
Duplicate Trace

Delete Trace
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Click Add Point button and then click the trace line.

|
| Trace Menu X
[

Fault 1 Emre

Calculate DD/Dip of Trace

: Copy Altributes From
Add Point Other Trace

Add Discs

Duplicate Trace Delete Point

Delete Trace
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Click one of the white nodes. The node will become red, and on the Trace Menu, the Delete
Point button will become visible. Click this button to delete the selected red node.

Projects. 3D View HiveMap_Training_Initial

Fault 1 Emre

Calculate DO/Dip of Trace

Copy Altnibutes From
Add Point Othor Trace
Add Discs
Duplicate Trace: Delete Point

Delete Trace

Click the first or last node, which will be in purple. The node will turn red, and the "Delete Point"
and "Continue Tracing" buttons will appear in the Trace Menu. Click "Continue Tracing" to close
the Trace Menu and hide the nodes, allowing tracing to resume from the selected node.
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|Projects. 3D View HiveMap_Training_Initial

Fault 1 Emre

Calculate DOD/Dip of Trace

Copy Altnbules From
Add Point Otnor Trace
Add Discs
Duplicate Trace Delete Point

Delete Trace

An orientation can be calculated for each trace line by selecting the trace and pressing the
Calculate DD/Dip of Trace.
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If it is a linear structure, you can fit a cone. This may be done by selecting the Lineation trace
option.

Lineament 318 Emre

Calc. Trend/Plunge of Trace

Add Point
Add Discs
Duplicate Trace

Delete Trace

Contact 5319 Emve

Caladate DODIp of Trace

Duplicate trace button duplicates the trace as a different structure. For example, if a fault is a
contact, after tracing the fault it can be duplicated as contact.
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Projects - 3D View HiveMap_Training_Initial

Fault 1 Emre .

Calculate DD/Dip of Trace

Tl Vein

Add Poaint
Lamination
Add Discs

[ i

Polygon

Polyline

—
W
Dip 24
Azimuth 248

"Copy Attributes from Other Trace" will copy the form data from another trace

. After clicking this

button, select the source trace that corresponds to the same type of structure.

Projects 3D View HiveMap_Training_Initial

_
h )
Fault 1 Emre . w .

Calculate DD/Dip of Trace
Dip 26

§~, . Azimuth 247

L= ——
Copy Altributes From
Other Trace

Add Point
Add Discs

Duplicate Trace Delete Point

Delete Trace
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In the Explorer panel, the right-click menu includes options to Zoom, Hide, Unhide, Edit, and
Delete traces.

Explorer
Tile_B.obj
Tile_7.obj
Tile_B.obj
Tile_B8.obj

Traces v

Fault, Geol

Contact, Geo
Contact, Geo Load
Fracture, Gec
Fault, Geol
Fault, Geol Hide
Fault, Geol
Polyline, Geo Unhide
Polyline, Geo
Polyline, Geo
Polyline, Geo
Fault, Geo2
Fracture, Get Refresh

Zoom

Edit Trace

Delete Traces

Fracture, Gec
Fracture, Gec Select Al
Fracture, Geoz

In the Explorer panel, right click menu for the Traces branch includes the Import button, which
will display .csv import menu.
Explorer

Tile_B.obj

Tile_7.obj

Tile_B.obj

Tile_9.obj

ra e
mport

Load

Add Folder

T
1
2
3
6
8
9

Zoom
10

11 Hide
13

14

=
f

18
20 Edit Trace

21

23 Delete Traces
24
25
26

—
{

Unhide

Active Folder

Refresh

Select Al

AN

Table of Contents

HiveMap User Manual (v2 20250424) Page 97 of 160




Click the folder button to select the .csv file.

Import .csv file

File

CiiUsers\eonsel\Downloads'\PolygonBreccia.csv

Import as | Contact

A f : Ignore Column lgnore Coly

#Leapfrog 3D bezier
polyline file (v1.2).

#Point X

30345.937291

31483

31565

4 04N NNE A0

Point ¥

69619.9370743

68902

68485

E7NEC 3 IRENA

Point Z

9428.85504204

g704

8707.25000252

G WAk Kal=—S=TaT=SsTalTakl

Narmal X

MNaone

MNone

MNaone

hlouoo

Normal Y

MNone

MNone

MNone

hlono

Skip lines| 1 Seperator Poly. seperator End Import

Select the structure type that the polyline is going to represent and adjust the “’skip lines”,

“seperator” and “polyline seperator” parameters to correctly parse the .csv file.

Import .csv file

File

Ci\Users\eonsel\Downloads'\PolygonBreccia.csv

Import as | Contact

X f 2 lgnore Column lgnore Coly

#Leapfrog 3D bezier
polyline file (v1.2).

#Point X

30345.937291

31483

31565

04 09N NE A0

Skip lines 1

Seperator

Point Y

69619.9370743

68902

68485

ETOCE 9320004

HiveMap User Manual (v2 20250424)

Point £

9428.85504204

g704

89707.25009252

ANAOE 2OE T

Paoly. seperator En d

Table of Contents

Maormal X

Mone

None

MNone

Bloume

Normal ¥
Mone
None

Mone

Bl
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Select the matching columns for x, y and z. Click import to create the trace file.

Import .csv file

File

Ci\Users\eonsel\Downloads'\PolygonBreccia.csv

Import as | Contact

X f 2 lgnore Column lgnore Col

P

#Leapmog 3L bezier
polyline file (v1.2).

#Point X

30345.937291

31483

31565

04 09N NE A0

Point Y

69619.9370743

68902

68485

ETOCE 9320004

Point £

9428.85504204

g704

8707.25009252

ANAOE 2OE T

Maormal X

Mone

None

MNone

Bloume

Normal ¥

Mone

None

Mone

Bl

Skip lines| 1 Seperator Poly. seperator  End Import
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3.4.2 Orientation Measurement Tool

The orientation measurement tool enables users to measure orientation of the geological
structures.

To begin the process, navigate to the Mapping tab on the ribbon and click the "Measure" button
in the Orientation Measurement group.

@ »\ Undo Filter by
= Diameter
~ A
{ Delete
R e Min 0

M Colouri
easure #Points olourize B Save Max 300

Orientation Measurement

The number of sampling points can be adjusted using the Points slider. Increasing the number
of sampling points will provide a more accurate orientation measurement. The minimum value is
3, and the maximum value is 12.

»\ Undo @ Auto FM Filter by
Diameter

>
3 Nolate % Clear Wi 0

Measure @ Colourize B Save Max | 300

#Points
vnentation Measurement

Sampling points can be placed on the structure traces and facets:

1. ldentify a joint trace and begin placing sampling points on it using your left mouse
button. A disc will form once you’ve placed the number of points specified by the point
slider. The orientation of the disc is determined by calculating the best fitting plane. The
disc’s location and size are based on the two points that are furthest apart.
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Locate a facet of a joint on the mesh. Use your left mouse button to place sampling
points on the facet surface. A disc will form once you’ve placed the number of points
specified by the point slider.

While placing sampling points you can press the backspace key or click the Undo button to
undo the last sampling point.

' »\ Undo Filter by

,\)2 Del Diameter
| elete
N Min O
Sto ./ Colourize
B #Points B Save Max 300
Orientation Measurement

If you have flat facets to map, you can adjust the point slider to minimum and create discs
quickly by just placing 3 points for each of them.

Alternatively, you can keep the Points slider at maximum and press the enter key to create discs
by using variable number of points for each joint. If you have facets and traces with rough,
wavey surfaces you need to increase the number of sampling points to get the correct average
orientation of the structure.

After you've finished mapping, click the Stop button.

»\ Undo Filter by
@ s N~A @ Auto 1 Diameter
(R Delete % Clear Min| 0

) )
— Col
#Points 00t B Save Max 300

Orientation Measurement
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Your disc data will be saved to OrientationData.csv file in the Project/OrientationData folder. If
there is any unsaved data, a * sign is displayed next to the file name. Click the Save or Stop
button to save data to the file and remove the * sign.

»\ Undo 9 Auto FM Filter by
N~A = Diameter

Qz. Clear Min O

(% Delete

St Colouri e .
op S olouriz¢ Y save Max 300

Orientation Measavenien

Mesh Files
Tile_10.0bj
Tile_11.0bj
lle_17.0bj
> _18.0bj
le_22.0bj
» 23.0bj
4.0bj|
» 5.0bj
le_6.0bj
ile_7.obj
8.0bj

le_9.0bj
Traces v
Sampling Vv
Cells ¥

Discs
OrientationData v*

Drillholes

Raster Files

If you want to save into a different file, right click the Discs branch in the Explorer panel and
click add new file button.
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Explorer
Sampling v

Cells

Epre—
Ol Import

D) Load
Add MNew File
Add Folder
Refresh

Select Al

Type the name of the file and click the Create File button.

New Orientation Data File X

Create File

Right click the file and click the Active File. Next to the filename a \ symbol will be displayed to
mark the file as active file. The new discs that are created will be saved into this active file.
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109 Fracture, Gea?2 108 Fracture, Geol
110 Fracture, Geol 109 Fracture, Geo2
111 Fracture, Geo2 110 Fracture, Geol
112 Fault, Geol 111 Fracture, Geo2
118 Fault, Emre 112 Fault, Geol
122 Fault, Emre 118 Fault, Emre
123  Fault, Emre 122 Fault, Emre

123 Fault, Emre

Sampl’

Load Sampling

Cells ) )
Active File
Cells +

Dises Save File
Beddin -

Orienta Rename File

OrientationData
Drillha Delete File

Hide Drillholes

Rastet
Unhide Raster Files

Refresh

Select Al

To import orientation data from a .csv file, right click the Discs branch and click the Import
button.
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Explorer
Sampling v

Cells

Di===
O Import

D Load
Add MNew File
Add Folder
Refresh

Select Al

Click the folder button to select the .csv file.

Import .csv file

File

C\Users\eonsel\Downloads\OrientationData.csv

Dip Dip Direction W JointSet
Orientation Data
Dip DipDirection JointSet X
27.0 6152272.68
16.1 615215.74
28.4 615210.90

21.7 615219.82

fod. Bk T la Winlal

Skip lines 1 Seperator Import
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Adjust the “skip lines” and “seperator” parameters to correctly parse the .csv file.

File

Chilsers\eonsel\Downloads\OrientationData.csy

Dip Dip Direction JointSet
Orientation Data
Dip DipDirection JointSet x
47.0 27.0 615222.68
44.0 16.1 615215.74
46.9 28.4 615210.90

4.7 21.7 B15219.52

£ EAO onn

Skip lines 1 Seperator | Import

Select the matching columns for dip, dip direction, joint set, X, y, z, diameter, etc. Click import to
create the new orientation data file.
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Import .csv file

File

CUsers\eonsel\Downloads\OrientationData_csv

Dip Dip Direction JointSet
Orientation Data
Dip DipDirection JointSet X
27.0 615222.68
16.1 615215.74
28.4 6515210.90

21.7 615219.582

24 Erf o

Skip lines 1 Seperator Import
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Left click a disc to access the disc properties. Diameter can be modified by editing the diameter
textbox or slider.

Orientation can be modified with two methods:
1. Edit the Dip Direction and Dip text boxes or use the mouse scroll after clicking these text
boxes.

Yy
A
2. Click the rotate button. For each axis, 3 circles on the disc will be displayed. Click
one of these circles and rotate the disc by dragging the mouse. Click the reset button

&~
to reset the rotation change.
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To change the location of the disc, click the move button . For each axis and each axis
combination, 3 arrows and 3 planes will be displayed on the disc, respectively. Click one of

(—
these arrows or planes and move the disc by dragging the mouse. Click the reset button
to reset the location change.
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A disc can be deleted in one of three ways. Select the disc and:

1. Press the Delete key.
2. Click the Delete button on the ribbon menu.
3. Click the Delete button on the Properties panel.

»«\ Undo v Filter by
= Diameter

x Delete

\ Min O
Colourize B Save Max 300

Orientation Measurement

#Points

Click the Delete button on the Properties panel.

Properties
Dip Direction: 239.2
Dip: 25.7

Diameter: 2 .06

Invert polarity

2SI €

To remove all of the discs, click the Clear button on the ribbon menu.

»\ Undo v Filter by
= Diameter

: Min O
Colourize B Save Max 300

Orientation Measurement

x Delete

#Points
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The Colourize function is used to highlight the mesh triangles with a specific orientation.

«\ Undo Filter by
= Diameter

Min O
Start N Colouri
l #Points QoS B Save Max 300

Orientation Measurement

(% Delete

Click the "Colourize" button, and a menu with three sliders will appear in the 3D View menu.

Use these sliders to set the Dip, Dip Direction, and Variance. The slider values are displayed in
the 3D view information bar.

Click the colour button to change the highlighting color.
If you click a disc, the sliders will automatically adjust to match the disc's orientation.

3D View HiveMap_JointSetAnalysis [z 15 =%

Dip 85 | Dip Direction 30!

3D View HiveMap_JointSetAnalysis (2t =18
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Check "Filter by Diameter" to filter the discs based on their diameters.

»\ Undo M Auto FM Filter by
A.A — Diameter

(% Delete R Cle:
A S clear Min 0

Colourize [ save Max 300

Orientation Measurement

#Points

3.4.2.1 Auto Facet Mapping

The Auto Facet Mapping algorithm searches for facets and creates discs for each facet that it
detects. This algorithm works with cell polygons (refer to Section 3.4.5).

Click the Auto FM button. A menu will be displayed with these options:

Cell list: Select the cells where the facets will be searched.

Angle variance: Each vertex of the mesh has a normal. Vertices from the same facet will
be oriented to the same direction with some variability due to facet surface roughness
and waviness. Using the variance parameter algorithm, it decides to add or remove
vertices to the facets.

Minimum number of vertices: If a facet has less vertices than this parameter, it will not
be included.

Maximum Amplitude: A vertex will be part of the facet if the distance from the facet plane
less than this value.

Simplify: It is the ratio of vertices that will be used in the algorithm. When the parameter
is 1 all the vertices will be used. This will cause the algorithm to run longer.

Show Facets: After running the algorithm discs will be generated on the facets. if Show
Facets is checked, vertices will be coloured. If they are from the same facets, they will
have the same colors. Each facet will have a random colour.
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»\ Undo &8 Auto FM Filter by - ™
o= - — Diameter y
@ Delote DA =1 | o
Find Facets ~
Colourize aw Assign Undo Ruler
v Trace_24_Cell Mapping Rado
Cell Mapping

#Points
Polygon_Emre

Orientation Measu
Dip 13
Azimuth 088

-

“i.” - Angle variance:
2 ™

g Minimum number

of vertices:

Maximum

amplitude

4 Simplify

Show Facets

Dip 13
Azimuth 088

Table of Contents

Page 113 of 160

HiveMap User Manual (v2 20250424)




3.4.3 Stereonet

Poles of discs, cones, joint sets, and kinematic analysis elements such as friction cone, daylight
area, etc. are displayed on the Stereonet. The Save and Stereonet Menu button is in the bottom
right corner. Save button saves the stereonet to Stereonet.jpg file in the project folder.

Filter by Cell

=R

Show Poles option displays disc poles as dots and cones as triangles.

X

Show Contours) ' Show Poles

Grid: |+ Polar Equatarial

Projection: Equal Area + Equal Angle
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Show Contours displays the density of disc and cones.

| Stereonet

Filter by Cell

The grid can be removed or selected as polar or equatorial. The projection is set to equal angle,
as equal area is not yet supported.

Filter by Cell

=R,
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Data on the Stereonet can be filtered using cells (Section 3.4.5). If no cell is selected, all the
data will be shown.

Filter by Cell | Trace_140_Cell Mapping Polygon_Emre

3.4.4 Joint Sets

3.4.4.1 Clustering

In the Joint Sets panel, joint sets can be determined using a Fuzzy K-Mean algorithm, either
automatically or manually.

To find the joint sets automatically, check the Auto box.
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Joint Sets

Find Joint Sets
Number of Joint Sets 3

Fuzziness
v | Auto Manual

Include trace discs

Filter by Cell

SHSHSHSHSHSHSHSHS

Colourize Meshes

Auto method algorithm requires 2 parameters:
1. Number of joints: This should be estimated by using the stereonet and interpreting the
rock face.
2. Fuzziness: If fuzziness is 0, the algorithm will assign every joint to a joint set. If there are
random joints which are not close to any joint set center, they should not be assigned to
a joint set. This can be adjusted with increasing the fuzziness parameter. The higher the
fuzziness is, the less dispersed the joint sets will become.

Joint Sets

Find Joint Sets
Number of Joint Sets 3

Fuzziness |
v  Auto Manual

Include trace discs

Filter by Cell

SHSHSHSHSHSHSHS S

Colourize Meshes

After running the algorithm, joints are separated into sets and each joint pole on the stereonet,
and the disc on the 3D view, are colourized into their joint set colour.

If the Colourize Meshes button is clicked or Auto box next to it is checked, the triangles, which
have the same orientation as the joint sets, are colourized too.
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Joint sets are listed in the Joint Sets list.
Each joint set has a slider, a check box, and a button in the joint set colour.
e The slider changes the opacity of the joint set discs.
e The checkbox hides and unhides the discs of the joint set.
The button opens the joint set menu.

Projects 3D View HiveM _Initial

Find Joint Sets ‘ Filter by Cell
Number of Joint Sets 3
Fuzziness |
v ‘Auto Manual
Include trace discs

Colourize Meshes v |Auto

To determine the joint sets manually, check the Manual box. This will disable the Fuzziness
slider and the button text will change to “Assign Joints to Joint Sets”.
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Joint Sets

Find Joint Sets
Number of Joint Sets 3

Fuzziness
v Auto Manual

Include trace discs
Filter by Cell M
Colourize Meshes v Auto

JS#1

sk |
S

Joint Sets

Assign Joints to Joint Sets
Number of Joint Sets 3

Fuzziness
Auto v Manual

Include trace discs

Filter by Cell

v
v
v
v
v
v
v
v
v

Colourize Meshes

Enter the number of joint sets.
Click the Assign Joints to Joint Sets button.

On the joint set list, click the JS#1 button to open Joint Set 1 menu.
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Joint Sets

Find Joint Sets
Number of Joint Sets 3

Fuzziness |
v Auto Manual

Include trace discs

Filter by Cell

Colourize Meshes v Auto

Click to select the Joint Set on the Stereonet. Adjust the Dip Direction Deviation and Dip
Deviation values in the form. Then, click on the Stereonet and drag the mouse to reposition the
Joint Set 1 window on the Stereonet.

3D View HiveMap_Training_Initial

7 T TR s

Select Joint Set on Stereonet

Calculate Joint Spacing
247 Max. spacing: 100  Disc size: 2

Lognormal

: " v Display measurements as lines -
Joint Sets Calculate Joint Persistence
Assign Joini Lognormal Filter by Cell

Number of Join fe e I Dip Direction
'Dip Direction 280.9

i )
Fuzziness ‘ 280.89 3(ﬁu{;

Auto

Include trac
| 36.88

Filter by Cell | Dh

Colourize Me ‘ 20

JS#1 Dip Deviation
Jsw2

‘A 20
" Spacing Mean
L
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Click “X” on the top right corner of the menu and click the Save changes and close button.

X

Joint Set 1
Select Joint Set on Stereonat

Calculate Joint Spacing
Max. spacing: 100 = Disc size: 2
Lognormal
+ Display measurements as lines
Calculate Joint Persistence

Lognormal

Dip Direction

Click Assign Joints to Joint Sets button. All the joints inside Joint Set 1 window will be assigned
to the Joint Set 1.

Joint Sets

Assign Joints to Joint Sets
Number of Joint Sets = 4

Fuzziness
Auto + | Manual

Include trace discs
Filter by Cell

Colourize Meshes +  Auto
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Repeat this process for the other joint sets.

3.4.4.2 Joint Set Spacing

To calculate joint set spacing for a joint set open the joint set menu of that joint set.

The Joint Spacing algorithm measures the distance between each disc pair, and if they intersect
when they are projected in the joint set orientation.

o Display measurements as lines: This will display green or red lines in the disc center. If
there is a measurement, line will be green. Users can validate the algorithm by checking

the measurements.

997 4
‘ f

{
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e Max. spacing: If the distance between two discs is larger than the maximum spacing
value, it will be ignored.
Disc size: This is the disc diameter scale during the calculation. If the disc size
parameter is 1, the disc diameters stay same during the calculation. 2 will double the
disc diameters. If the discs are mapped smaller than they should be, the disc diameters
can be increased to ensure that there is measurement between these discs.
Distribution: Lognormal or Negative Exponential can be selected. This will be displayed
on the histogram.

. :
N QN

Click the Calculate Joint Spacing button to run the algorithm.

A histogram will be created with the selected distribution.

Mean, standard deviation, min, max values will be calculated. Raw data are saved in the
JointSets folder in the Project folder as .csv file.
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3.4.4.3 Joint Set Persistence

Click Calculate Joint Persistence to calculate disc size statistics of the joint set.

A histogram will be created with the selected distribution.

s |

ERPIPIIOLIT
Persstonce

3.4.5 Cell Mapping

With the Cell Mapping tool users can draw polygons which can be used to:
1. Do geotechnical cell mapping.
2. Separate the geological domains.
3. Split rock faces according to slope direction for kinematic analysis.

To create a cell polygon, select Draw.

ﬂ Undo m“ﬂ

Draw Assign Undo
Redo

Cell Mapping

Use your left mouse and do single clicks to draw polygon.
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Clicking Undo button or backspace key will delete the last node. Redo button brings back the
removed nodes.

Projects 3D View HiveMap_Training_Initial

Dip 37
Azimuth 266

Undo szj

Assign Undo
Redo

Cell Mapping

Click the Stop button to finish drawing.

CI Undo mfb

St Assi Und
op . sign ndo

Cell Mapping

The new cell file is displayed on the Explorer panel under the Cells branch. Cell files are saved
to the Cells folder inside project folder.
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Mesh Files
Tile_10.0bj
Tile_11

T

T

T

T
Tile_¢ “
Tile_5.ob;
Tile_6.0bj

T 7.0bj
Tile_8.ob,
Tile_9.0b;
Traces v
Sampling v

Cells v
116 Cell Mapping Polygon, Emre

Discs
Drillholes

Raster Files

Assign button assigns joints to the cells.

ﬁ Undo G @“E

Draw Assign Undo
Redo

Cell Mapping

Discs from the same cells are colored identically, while discs that are not in any cell are
displayed in gray.
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3D View HiveMap_JointSetAnalysis |5 08
Filter by Cell
Dip 09
Anmuth 058

J

3D View HiveMap_JointSetAnalysis  [Z7TERES

Filter by Cel

Dip 09
Anmuth 058

Cells are also listed on the stereonet, joint set menu and kinematic analysis menu. Discs can be
filtered by selecting a cell in the Filter by Cell drop down menu.
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3D View HiveMap_JointSetAnalysis  [Z5IEEES
Filter by Cell  Trace_24_Cell Mapping Polygon_Emre
Dip 09
Azimuth 058

The "Undo" button restores the most recently deleted cell. Deleted cells are stored in the
Recycle Bin folder within the project folder.

G Undo m’b

Draw Assign Undo
Redo

Cell Mapping
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To edit a polygon, left click the cell in the 3D View menu. Alternatively, right click the cell on the
Explorer panel and then the Edit Trace on the Right Click menu.

Explorer

Mash Files
ile_10.o0bj
e _11.0bj
e_17.0bj
e 18.0b)
e 22.0bj
e_23.0b)
e_d.ob
ile_5.obj
e_G.obj
e_7.obj
L
a

8.0bj

T
T
T
T
Tii
Ti
]
T
T
T
T
T

0.0bj
Traces v
Sampling v

Cells
116 Cell Mapping Polygor

Discs
Drillholes

Raster Files
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When the Cell Mapping Menu is displayed, and the nodes of the polygon becomes visible.

3D View HiveMap_Training_Initial

Cell Mapping Menu

Cell Mapping Polygon 116 Emre

Add Point

Delete Trace

Click the Add Point button and then click the polygon.

Cel\ Mapping Menu X

Cell Mapping Polygon 116 Emre

Add Point

Delete Trace
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A new node will be added where the polygon is clicked.

Click one of the white nodes. The node will become red, and, on the menu, the Delete Point
button will become visible. Click this button to delete the selected red node.

3D View HiveMap_Training_Initial

Cell Mapping Menu
Cell Mapping Polygon 116 Emre

Dip 38
Azimuth 264

Add Point

Delete Point

Delete Trace

|[ East 2.089.48 | North 322.80 | Elevation 5,335.64 | Tile_9..Tile 9
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After selecting node, click the mesh and the red node will move to the clicked position on the
mesh.

Click the first or last node, which will be purple. The node will turn red, and the "Delete Point"
and "Continue Tracing" buttons will appear in the menu. Click "Continue Tracing" to close the
trace menu and hide the nodes, allowing tracing to resume from the selected node.

Projects 3D View HiveMap_Training_Initial
[ o

Cell Mapping Menu

Cell Mapping Polygon 116 Emre

Continue Tracing

Delete Point

“UgieNe Trate

East 2.066.48 | North 254,24 | Elevabon 5.295.54 | Tle_8..The_8.pant
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3.46 Ruler Tool

The Ruler tool can be used to measure length, vertical length, horizontal length, trend, and
plunge between two points on the mesh.

Mapping Kinematic Sampling Tools MNetworking Help
"\ = Drape trace e “ - » Undo ﬁ Auto FM v Filter by et .
onto surface (\ = - = Diameter C] y
EAL~Y @ , WIJ (% Delete AA % Clear . Undo mﬂ
User view Lo Min | 2 =

D i Setti Filt Undi Start L) Colouri. D Assi Und: Rule
raw /Eﬁf Z axis ngs ilter ndo a #Points olourize B Sava Max 300 raw S sign ndo uler

Tracing Orientation Measurement Cell Mapping

When this tool is activated, a line will be displayed on the screen. The endpoint that is clicked
becomes active.

Projects 3D View HiveMap_Training_Initial
=

-

\
h W

Dip 41
Azimuth 242
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When the user clicks a point on the mesh the active endpoint will be placed to that point.
Measurements will be displayed in the Console panel.

.LProjeets 3D View HiveMap_Training_Initial

L \
W W
Dip 35

Azimuth 242

Console

[4:44:54 PM]
Length

75.79
Horizontal Length
55.15

Vertical Length
51.99

Trend

103.2°

Plunge

43.3°

East 2,116.41 | North 305.38 | Elevation 5,344.34 | Tile_9...Tile_9
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3.5 Kinematic Analysis

After completing mapping - planar sliding, wedge sliding, flexural toppling, and direct toppling
kinematic analysis can be conducted.

File Mapping Kinematic Sampling Tools Networking Help

Filter by Cell = o ,
@ @ § { Slope Dip 45 Friction Angle 30 Daylight Envelope

Planar Wedge Flexural Direct Slope DD 0 Polar Friction Cone Lateral Limit 20
@ Find Intersections

Sliding  Sliding Toppling Toppling Slope Planar Friction Cone

Analysis can be done for all the mapping data or data can be filtered using the Filter by Cell tool.

File Mapping Kinematic Sampling Tools Networking Help

Filter by Cell = e )
@ @ § { Slope Dip 45 Friction Angle 30 Daylight Envelope
v

Planar Wedge Flexural Direct Slope DD 0 Polar Friction Cone Lateral Limit 20
C@ Find Intersections

Sliding ~ Sliding  Toppling Toppling Slope Planar Friction Cone

Wedge sliding and direct toppling might happen when there are wedge shaped blocks. Wedge
shaped blocks are created by the intersection of joints. To find the intersections between joints
click Find Intersection button.

File Mapping Kinematic Sampling Tools Networking Help

Filter by Cell W= = .
® @ § { Slope Dip 45 Friction Angle 30 Daylight Envelope
v

Planar Wedge Flexural Direct Slope DD 0 Polar Friction Cone Lateral Limit 20
@ Find Intersections

Sliding  Sliding Toppling Toppling Slope Planar Friction Cone

Cones will be created along the disc intersections.

e CE———
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Remove intersections button deletes the intersection cones.

File Mapping Kinematic Sampling Tools Networking Help

Filter by Cell e o -
® @ % %\ Slope Dip 45 Friction Angle 30 Daylight Envelope

) . Planar Wedge Flexural Direct
@F'”d Intersections @ Sliding  Sliding Toppling Toppling

Slope DD 0 Polar Friction Cone Lateral Limit 20

Slope Planar Friction Cone

Slope plane, friction cones, daylight envelope and lateral limits can be displayed on the
stereonet.

Slope Dip 60 Friction Angle 30 v Daylight Envelope
Slope DD 90 v Polar Friction Cone v Lateral Limit 20

v Slope v Planar Friction Cone

Planar sliding: For a joint to cause a planar failure, it must be within the daylight envelope,
have a dip angle greater than the friction angle (outside the friction cone), and be within the
lateral limit. This area on the stereonet is displayed in red. Discs within this area are colored red,
while the remaining discs are colored green.

Filter by Cell
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Projects 30 View HiveMap_KinematcAnalysis

Wedge sliding: Once the disc intersections are calculated, this analysis can be run. If a joint
intersection is going to cause a wedge slide, it should be inside the planar friction cone and it
should be outside of the slope plane. This area on stereonet displayed with red colour. Cones

which are inside this area are coloured in red.

There is a secondary area where the wedge blocks slide on one of their sides. This area is
outside of the slope plane, outside of the planar friction cone and inside of the planar friction
plane. This area on stereonet displayed with yellow colour. Cones which are inside this area are
coloured yellow.

The rest of the cones are coloured green.
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Projects 3D View HiveMap_KinematicAnalysis

Flexural toppling: If a joint is going to cause a flexural toppling, it should be outside of slip limit
(slope dip-friction angle) plane and it should be in the lateral limit. This area on stereonet
displayed with red colour. Discs which are inside this area are coloured red and rest of the discs
are coloured green.

Direct toppling: Once the disc intersections are calculated, this analysis can be run. If a joint
intersection is going to cause a direct toppling, it should be inside the slope dip cone, it should
be inside the lateral limits and dip into the slope. This area on stereonet displayed with red
colour. Cones which are inside this area are coloured red.

There is a secondary area where the wedge blocks topple at an oblique angle. This area is
inside of the friction cone, outside of the lateral limits and dipping into the slope. This area on
stereonet displayed with yellow colour. Cones which are inside this area are coloured yellow.

The rest of the cones are coloured green.
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Projects 3D View HiveMap_KinematicAnalysis

Stereonet

Filter by Ceil

After running analysis Export Results button is displayed. Click this button to export results into
KinematicAnalysis folder. An image of the stereonet and a .csv file will be saved.

File Mapping Kinematic Sampling Tools

Metworking GPS Help
Filter by Cell

" ¥
¢) @ § % Slope Dip 60 Friction Angle 30 + | Daylight Envelope E
W

: Planar Wedge Flexural Direct Slope DD | 90 + Polar Friction Cone + Lateral Limit 20 Export
@ Find Intersections Sliding  Sliding Toppling Toppling |, Slope

Planar Friction Cone Results
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3.6 Sampling

The Sampling tool may be used to support chip sample mapping.

Click Draw button.

Mapping Kinematic Sampling Tools Networking GPS
P
I ) et
= * Undo mf', ,..:_...-
™

Undo Convert
Redo

Click the start and end points of chip sampling intervals on the mesh.

Use Undo and Redo buttons to undo and redo last node while drawing.

File Mapping Kinematic Sampling Tools Metworking

&
il ._..b-.’-l
- ) Undo m.*"’ .--—:—-""

L ¥

Stop Redo Undo  Convert
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Click Stop after finishing.

File Mapping Kinematic Sampling Tools Metworking

&
e e o
F —" -
o Undo m. ! -
T

Stop Redo Undo  Convert

In the explorer panel under the Sampling branch, the sampling files are listed.

To edit the sampling data right click and select Edit Trace or left click the sampling polyline in
the 3D View.

The Sampling Menu will be displayed, and the nodes of the trace polyline/polygon becomes
visible.

Mesh Files
UndergroundMapping.obj

Traces Vv

Sampling v

69 Sampling, Emre
Cells v

Discs
OrientationData v

Drillholes

Raster Files

Table of Contents

HiveMap User Manual (v2 20250424) Page 141 of 160




3D View UndergroundMapping

Sampling 69 Emre

Prefix
First Sample No
Fill Sample ID's

Delete Trace

Each segment of polyline represents a sample. Clicking a sample scrolls the form to that
sample.

Sample ID fields on the form can be automatically filled. Type the Prefix and the sample number
of the first sample. Click Fill Sample ID’s.

Sampling Menu

Sampling 69 Emre

Sample2024-125

Sample2024-126

Prefix Sample2024-
First Sample No 123
Fill Sample ID's

Delete Trace
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Click one of the white nodes. Node will become red and, on the menu, Delete Point button will
become visible. Click this button to delete the selected red node.

3D View UndergroundMapping

il | Sampling Menu

Sampling 69 Emre

| |
=
el

Prefix i

First Sample No
Fill Sample ID's

Delete Trace

Click the mesh and the red node will move to the clicked position on the mesh.
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Click the first or last node which is purple in colour. The node will become red, and, on the
menu, Delete Point button and Continue Tracing button will become visible. Click continue
tracing. This will close the Sampling Menu and hide the nodes and tracing will continue from the
selected node.

3 3D View UndergroundMapping

Sampling Menu

Sampling 69 Emre

‘ Continue Tracing

1 Delete Point r
Prefix
First Sample No

F#l Sample ID's

Delete Trace

East-1.48 | North 3.71 | Elevation -7 .42 | UndergroundMappng. . UndergroundMappng

In the explorer panel, the right click menu includes options to zoom to a trace and hide/unhide
traces. Besides editing a trace, multiple traces can be also deleted.

Sampling v
118 Samplin T
119  Sampling Load
121 Samplin
122 Samplin
124 Samplin

Zoom
Hide
Cells + Unhide

Discs Edit Trace

OrientationData
Delete Traces

Drillholes Refresh

Raster Files Select All
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Undo button undeletes the latest sampling. Deleted sampling files are stored in the Recycle Bin
folder within the project folder.

File Mapping Kinematic Sampling Tools Metworking

it
" e
L S -
. Undo lﬁl.- M

—
T

Draw Undo Convert
Redo

Convert button converts sampling trace to a drillhole and saves into SamplingDH folder as .csv
files.

File

Mapping Kinematic Sampling

Tools Metworking GPS

S Help
*\
~k e
' g -~
o Unda lﬁl.- *
M

Draw Undo Convert
Redo

—
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3.7 Tools

The Tools menu includes various functionalities.

File Mapping Kinematic Sampling Tools Networking G

L - o
J.-,"-‘;'?’L‘ cf\l\’ﬁz\: d:\:’?j ‘cs‘;"j . ,og;(:()j * % 'ag;oo A
i B N BN Bi &3 o =]e} Q 2% @

., Export Dip/DD  Projection of
ransformaticn of Meshes Traces

Help

Template  Export Traces Export Traces Export Trace Add Discsto  Export Discs Flight Mode Mesh
Editor as .csv Files as .dxf Files Discs Traces as .obj File ght i i

Template Editor: Trace structures and their attributes, cell mapping attributes, and sample
attributes are customized in Template Editor.

Template Editor x

+ Add Name: | Contact

Contact

+ Add Text Box + Add Drop Down

Fault Text Box AY _

Name: 1D

Fracture Text Box Av —

Name: Dip*n

Lamination Text Box Av —

MName: Dip Direction™n

Lineament Text Box AY —_—

Name: Lithology 1

Polygon Text Box Av _—

Save Template File Delete
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Structures are listed in the left panel. Click up and down buttons, which are placed next to each
structure button, to change the order of the structures. Click Add button to add new structure.

| Template Editor X

+ Add Name: Contact

colour: _
Contact

+ Add Text Box + Add Drop Down

Text Box Av —

MName:| ID

Fracture Text Box Av —

Name: Dip*n

Lamination Text Box Av —_—

MName: Dip Direction™n

Lineament Text Box Av -

Name: Lithology 1

Polygon Text Box AY—

Save lemplate File Delete

Click a structure to display the structure form on the right-side panel. On top of the panel, name
and colour of the structure item can be changed. Click Add Text Box button to add a new text
box to form and click Add Drop Down to add a new drop down list to the form. Delete button,
which is located on the bottom of the panel, removes the structure.

Template Editor X

+ Add Name: Contact

Contact

+ Add Text Box + Add Drop Down

Text Box A' —

Name: ID

Fracture Text Box Av_

Name: Dip*n

Lamination Text Box Av_

Name: Dip Direction*n

Lineament Text Box A'—

Name: Lithology 1

Palygon Text Box AY —

Save Template File Delete
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Click the up and down buttons to change order of the items on the form. Click — button to delete
an item. Click Add Item button to add a drop-down item to drop down list. Click up and down
buttons to change order of the list items and click the — button to delete them. Click the square
box to change the colour of list item.

X

+ Add

Name: Contact

CDlour: _

-+  Add Text Box +  Add Drop Down

Name: Contact Type

Text Box Av —

Name: Comments

Drop Down Menu AY —

Name: Footwall

Fracture

Lamination
-+ Add Item

Al AV —
A2 AY—
B AV —
Polygon B2 AV —

Save Template File Delete

Lineament

Export Traces as .csv Files: For each structure type a .csv file is generated. Polyline/polygon
and attributes of the related traces are saved in these .csv files, which are located in
ExportedTraceData folder of the project.

Export Traces as .dxf Files: Polylines/polygons of each trace file are saved as a seperate .dxf
file in the ExportedTraceData folder of the project.

Add Discs to Traces: This will add a disc to traces which does not have a disc.

Export Trace Discs: All trace discs are saved into TraceOrientationData.csv in
ExportedTraceData folder in the project folder.

Export Discs as .obj File: Discs are saved as a mesh file in .obj file format. This file can be
found in the project folder.

Flight Mode: When the flight mode is activated, the camera in the 3D View can be moved with

keyboard. Control keys are listed in the drop-down menu. This may be useful for capturing
videos for use in presentations.
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4

Flight Mode

Flight Mode Control Keys

w Increase speed
S

Up, Down Arrow

Left, Right Arrow

A D Rot: E:
Q. E Lateral mc

Ciri+Right Change camera/flight directio

Mouse Button

v Fixed camera

Mesh Transformation: Mesh Transformation menu lists the .obj mesh files of the project.

Flip y-z, x-y axis: Some software export meshes with different axis for vertical or
horizontal axis. These files can be fixed with this tool.

Flip triangles: This changes which side of the mesh is front, and which is side is back.
Translate Mesh: Moves the meshes by adding values in the x,y,z boxes.

Import new mesh files: Imports the processed mesh files.

Delete proceeds mesh files: Processed mesh files are moved to the Recycle Bin folders.

Mesh
Transformation x
Mesh Files List:

Tile_4

Tila R
Flip y-z Axis
Flip x-y Axis
Flip Triangles

Mesh Translation:

x 0
y 0
z 0
Translate Mesh
v Import new mesh files

+ Delete processed mesh
files
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Georeference: This tool georeferences mesh files, such as those from iPhone/iPad scans,
which use local coordinates and have an incorrect northing direction. However, their scale and
vertical orientation are accurate.

For georeferencing 2 survey points, or 1 survey point and the north direction is specified:

Click the Place Survey Point #1 button.

X

Place Survey Point #1

Place Survey Point #2

Survey Point #1
x 0

y O

Click the survey point on the mesh, this will create a red sphere on that point.

Click Survey Point [Stop] button.

X

Survey Point [Stop]

Survey Point #2

Survey Point #1
X | 4541221

y | 121455.2
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Enter the Survey Point #1 coordinates.

Survey Point #2
Survey Point #1
X 4541221
y 1214552
2 15.2

Georeference by using:
v SP1 & SP2
SP1 & North Correction

If you have 2 survey points, select the SP1&SP2 checkbox.

y O
Za 0

Georeference by using:
v SP1 & SP2

SP1 & North Correction
Survey Point #2

X O

Repeat the same process for the survey point 2.

If you have 1 survey point and you know the north direction, select the SP1&North correction
checkbox, and enter the north correction which is the difference between the azimuth of the
mesh and north.

Georeference by using:
SP1 & SP2

+ SP1 & North Correction

Survey Point #2

North Correction: 0
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Click the Georeference button.

If the mesh is mapped before it is georeferenced, the traces and discs will be not georeferenced
either. If the Update trace files of the mesh and Update discs of selected mesh are selected,
these files will also be georeferenced along the mesh.

Selected Mesh:
WestWall...WestWall.part.part

v Update trace files of the
selected mesh

v Update discs of the
selected mesh

Georeference

Export Dip/DD of Meshes: It collects the following data from the meshes:

Triangle centers: Orientation of the mesh triangles and position of the triangle center.
Vertices: Orientation of the mesh vertices and position of the vertices.

Inside triangles: Orientation of the mesh triangles and the 3 positions between triangle
center and triangle corners.

Average of each mesh: It finds the best fitting plane for the vertices of the mesh. This
planes orientation and center.

Results are exported to the Exported_DD_Dip.csv file in the project folder.

o
¥
-dﬁég
=] ©
Export Dip/DD
of Meshes
v Triangle centers
v Vertices
v Inside triangles

v Average ori. of each mesh

Export
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Projection of Traces: This tool changes the coordinates system of the georeferenced traces to
another coordinate system.

N

@

Projection of
Traces

From EPSG:
To EPSG:

Change
Projection of
Traces
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3.8 Networking and Collaborative Mapping

In HiveMap users can collaborate remotely. They can do virtual site visits where they can map
virtual outcrops together. They can also do audits where they can review and edit the mapping.

During online meetings, screens are not shared. Mouse location and real-time mapping data are
shared.

Each user should have the same mesh files, drill hole data and raster files before the meeting.
All the participants should enter the same Room Name and Room Password to meet in the
same room.

Display Name should be unique to each user.

Click the Join button to start/join the online meeting. Participants are listed in the right side of
the menu, under Networking.

File Mapping Kinematic Sampling Tools Networking

Display name | Test User Profile| g ‘ Y o T 1 Jacqu

LR
Room name ' SRK ' %.‘ @

Room password SRK Leave Sync Settings

Online Meeting

During the meeting in 3D View, each participant’s mouse cursor is displayed with their display
name.

] oo i Vanr v |
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All tracing data that is created during the meeting is shared between the participants in real-
time. The Sync button syncs the traces which are created before the meeting.

Click the Leave button or close the HiveMap to leave the meeting.

3.9 Tablet Mode

By clicking the Switch button on the top left corner, you can switch between tablet mode and
desktop mode. Tablet mode changes scale of the user interface to make menu items larger so
the users can easily use their fingers instead of a mouse to interact with them. The scale for
tablet mode can be adjusted in the Settings Menu. The layout is switched to the Tablet mode.

O ot

Layout ¥

Al Ja

n Undo Ruler

The View menu is hidden and can be displayed by clicking the View Menu button on the lower
left corner.

X

2 Trace Drillhole
N

v Display
Width Drillholes

Always
v
Visible Width

Disc
Thickness

Opacity

oy
&
&
o
v

.-
Constant
5 1

Constant Size

Single finger behaves like left mouse button. In the Explorer panel holding your finger longer on
the screen will open the right click menu. In the 3D View panel, 2 fingers are used for zooming
in/out and panning. 3 fingers are used for rotation.
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3.10 Settings

To open the settings menu, go to the Help menu and click the Settings button or click the
settings button on the top right corner of HiveMap windows.

o = g : g s
Mapping Kinematic Sampling Tools Networking 2| E O Layout ¥
————

D & |@lem 4§ @[

Feature Support

Manual Debug | Settings About License Request Request

X

User name: irequired) HiveMap main folder path: {required)
Usel

User name is determined by the
user. It can be your first name or
employee [D. Select Main Folder

Camera clipping plane near:

1

Inverse mouse scroll

+/ Sharper text and buttons
Camera clipping plane far:

Cap frame rate at 30 fps anooon
Menu scale for tablet mode(%):
200 Select background colour .

Menu scale (%):

100 Apply & Save Settings

Username: The username is included in the trace file names and in the author section of the
files. If a trace file is edited, the username of the editor is saved in the file. In orientation data
files, the authors username is also saved for each disc.

Main folder: All HiveMap project folders will be created in this folder. To update the main folder
location, click on Select Main Folder. The Select Folder browse window will pop up. Select a
folder location where all HiveMap files can be saved.
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Inverse mouse scroll: Mouse scroll direction for zooming in 3D View changes.

Sharper text and buttons: On default it should be checked. If there is performance issue with
your computer, this can be unchecked to improve it.

Cap frame rate at 30fps: On default it should be unchecked. If there is performance issue with
your computer, this can be checked to improve it.

Menu scale (%): Default value is 100%. Increasing this value will increase the user interface
elements and decreasing it will make them smaller.

Menu scale for tablet mode(%): User interface scale during the tablet mode.

Camera clipping plane near: Default value is 1. Camera cannot see anything closer than this
distance. Decreasing this value below 1 is not suggested as it might decrease the accuracy of
the mouse.

Camera clipping plane far: Camera cannot see anything further than this distance.

Select background colour: 3D View background is adjusted here.
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3.11 Help

Within the Help section, users can access the user manual, the settings, about details, license
ID, the feature request, and the IT support ticket forms.

Mapping Kinematic Sampling Tools Networking

0 @ e 4 9

Feature Support

Manual Debug Settings About License Request Request

The Manual button opens the link of the .pdf manual file.

The Debug can be accessed by users when troubleshooting issues with Help Desk support.
The Settings button opens the settings menu.

The About button opens the HiveMap about menu. HiveMap version number is displayed here.
License button opens License menu (link).

The Feature Request and Support Request buttons open the forms to contact HiveMap support.
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4 Support

4.1 Reporting Issues

If users encounter any technical issues with HiveMap, please submit an IT Support Request
Form. Help Desk support will follow up with clients for each ticket submission.

4.2 Requesting Product Feature Enhancements

If users would like to request a product feature enhancement, please complete the Product
Feature Request Form. Help Desk support will log each product feature request submission,
and these will be reviewed periodically as product development progresses.

4.3 Other Inquiries

For any sales and or general inquiries (not tech / help desk related), please email
Inquiries@hivemap3d.com.

4.4 System Requirements

To run HiveMap software, the minimum system requirements for Desktop are as follows:

e Operating System: Windows 10 / Windows 11
e Memory: 8 GB (Minimum), 16 GB (Recommended)

4.5 Resources

Users can access HiveMap related resources on the website Resources page:
hivemap3d.com/resources

Resources available include:

HiveMap User Manual

HiveMap Training Data.zip files (contains 3 zipped sub-folders)
o HiveMap_JointSetAnalysis
o HiveMap_Training_Initial
o HiveMap_Training_Interpreted

Privacy policy

End User Licensing Agreement (EULA)
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https://hivemap3dsa.ebforms.com/6343937109524480
https://hivemap3dsa.ebforms.com/6343937109524480
https://hivemap3dsa.ebforms.com/6006335063982080
https://hivemap3dsa.ebforms.com/6006335063982080
mailto:Inquiries@hivemap3d.com
http://hivemap3d.com/resources

4.6 Software Updates

When there is a new update for HiveMap, users can use Microsoft Store to update HiveMap. If
“App Updates” are on in the settings menu of Microsoft Store, updates will be done
automatically. If it is “Off” users can go to the “Downloads” tab and update HiveMap.
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