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Real-time volume and quality
tracking from warehouse to terminal

the industrial radar company |
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HIGH VALUE SOLUTIONS FOR MINES & PORTS _
Tndurad

part of Hexagon
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1 Significant reduction in blockages & downtime Increased throughput via analytics & automation

Bulk Logistics

_— __Increased payloads & reduced waste Enhanced efficiency via remote control & automation Make outload safe, fast, plannable
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INDURAD - PART OF HEXAGON

Tndurad

part of Hexagon

(4 # HEXAGON
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DIGITAL REALITY SOLUTIONS

Hexagon combines sensor, software,
and autonomous technologies to help
customers use data to drive
productivity and quality.
INDUSTRY APPLICATIONS
Hexagon's products are used in a
variety of industries, including mining,
construction agnculture aerospace,
automotive, defense, and
manufacturing.
HEXAGON MINING
Focus on Mining.
Integrated brands such as
Safe Mine, Hard-Line, BMT, Split
HEXAGON GROUP
Integrated brands such as
Leica Geosystems or IDS Radar
INDURAD

Focus on Mining, Plants
and Bulk Handling

150 staff worldwide
7 offices

>
EXPLORATION :
Improve your data and resource

model reliability with integrated
software solutions.

PLANNING

Improve strategic and operational
efficiency with a seamless flow of
information.

AUTONOMOUS

Autonomous mining requires a

technology ecosystem to support
physical control; world perception
and awareness; and safety systems.

DRILL & BLAST

Integrated software and hardware helps refine
data, improving every blast to lower costs,
reduce energy usage and increase ore recovery.

MATERIAL MOVEMENT

Increase productivity by keeping your
material moving efficiently with full
integrated hardware and software.

Make best informed decisions
from intelligent integrated
monitoring solutions.

UNDERGROUND

SAFETY

Solutions committed to zero harm. We believe
the most important assets coming out of a mine
are the people who make mining possible.

Seamlessly integrate planning, operations
P management and safety workflows, including
drilling and data management.



Radar Uses p
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Many usages with radar technology

Radars can v
measure:

="°
Almost all particles in mining environment (dust, fog,

rain, snow) are larger than the lasers wavelength of one ?
micrometer thus scattering and reflecting laser light. {—m} °
e
Velocity
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RELIABLE AND MAINTENANCE FREE !
Tndurad

part of Hexagon

Not sensitive to dust, fog, rain, dirt

=
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indurad is a full vertical solution provider o

Hardware, Software, Engineering

Hurad

part of Hexagon

Unique Sensor Technology
in-house Design & Manufacturing

e —9

iSDR-H (2D) iSDR-M (2D) iSDR-P (3D)

iLDR-M (1D) iSDR-C (2D) iDVR (1D)
‘ ‘ 3‘
iRTT-AU iRTT-LV iRTT-CP

Radar Scanning Transponder Ranging
= 1D, 2D, 3D = RTLS
= Speed = Proximity
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Industrial Software
iFramework

Processing Units
Robust & Scalable

%

iRPU-indoor iRPU-outdoor

iRPU-compact iRPU-mini
- 3
i
e
iRPU-field iRPU-outdoor
high power
Processor & Enclosure Enhanced Software Features
= Industrial PC / Embedded = Filtering & Data Processing
= Indoor / Outdoor = Machine Kinematics Model
= Rail / Wall Mount = Logging & Simulation

Fieldbus Interface
SCADA Visualization

ABB SIEMENS & i

. Rockwell
Sclér}ﬁlggl: W Aufomation

DeviceNet  EtherNet/IP ControlNet @ MatrikonOPC

@
PIRJO[F] I

All Standard Interfaces Available
= Default Fieldbus: Modbus TCP/ IP
= 3D Graphical SCADA Interface iOAU

Local Partners with
Plant Knowledge




indurad Footprint and References

Major Customers & Partners

ifdurad

part of Hexagon
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Cockburn Cement Kwinana Port _
Tndurad
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Cockburn Cement Kwinana Port all!
Tndurad

part of Hexagon

Visibility through the Process

Material import tracked by iDome
Material export via trucks tracked by iLoadout

Material export via belt conveyor towards
Cockburn Cement tracked with iStockpile
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Cockburn Cement Kwinana Port !
Tndurad

part of Hexagon

Visibility through the Process

& Fremantle
PORTS

confidential copy partner/end 10
ser



ifturad

confidential copy
partner/end user



3D Stockpile Mapping

indurad
part of Hexagon
Inventory Control 24 / 7 Scanning on demand and while

Based on several 3D Scanner operation of device

Further automation potential of device

' Based on some 2D and 1D Scanner

il Height South (t.o.r.) Total Volume Height North (to.r.)
Rl

indurad 20.72m 71726 m® 20.76 m
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Example: Digital twin of real surfaces

Modul name: Surface Reconstruction applied in 5 solutions

ifdurad

part of Hexagon

(2) 3D-Point Cloud (4) Classification & Filter Réizf:t'::;‘i’on - 2D-surface reconstruction from
3D-Point Cloud

-  Standardized interface and common code

= Surface interpolation and gap filling
(5) Surface
Reconstruction

(5) Surface
Reconstruction

CONFIDENTIAL COPY
PARTNER | ENDUSER



IPCT PointCloudToolbox _
Tndurad

part of Hexagon

® Record _ 3 Load Test 13 Load Test2 &

H —
indurad [=

BENEFITS

= Validation of stockpile 3D
data by client Engineering
& Maintenance

= Additional geometric
measurements on demand

= Export of data for external
analysis tools.

- Can be used for ——
SiteAcceptanceTest (SAT) RS
withessing

= Can be used for annual
audit

= Based on Potree
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~~ 1 Indoor Stockpile 3D Measurement Potash atll}
, indurad

3D Visualization of Warhouse inlcuding scraper machine Sart of Hexagon

Benchmarked against rail wagon-scale ifidurad

Fixed density for the mass calculation
Stockpile error below 5%

Clear stockpile pictures even during hardest
conditions

Visibility on dead stock

confidential copy partner/end 15
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Position: 46.00m;15.50m;1.79m

Material: K20 %

K20 %: 40.70%

Mg %: 5.90%
Display Time: 5/12/2022,9:09:27 AM

ion

Material properties distributi

Stockpile Quality Control
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Inventory
Control
2D/3D

iStockpile

layouts
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>—1 Woodchip Silos (Portugal)

solution with 4x iISDR-P 3D radar

ifdurad

part of Hexagon

nd rad

maintenance@p41301-irpu-...
S/N: 11f8ec

Silo Overview

System Monitoring

® Systemstatus @
8/3/2023, 1:51:45 PM

Max. Height Silo 1

Fill Level Silo 1

Max. Height Silo 2

Fill Level Silo 2

Max. Height Silo 3

Fill Level Silo 3

Max. Height Silo 4

Fill Level Silo 4

1315 m?

9.88m

97.41%

1213 m?

9.56m

89.84 %

1393 m*

9.99m

100.00 %

1243 m?

9.32m

92.09 %

inlurad inllurad ilurad

nn

m

iburad ifburad ifturad

SONAE >
ARAUCO

ifurad



iStockpile

Woodchip Silos (Portugal

solution with 4x iISDR-P 3D radar

ifdurad

part of Hexagon
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iStockpileSHED Testimonial !
indurad

part of Hexagon

How clients use the indurad Technology
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ifdurad

part of Hexagon

Let us help you to unlock the
potential of your site.

Julien Pierre
julien.pierre@indurad.com

+49 241 538 070 76

automation@indurad.com the industrial radar company | www.indurad.com
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