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What is mining industry?

Large scale complex systems - mining industry 
perspective

Why do we need data?
What kind of data do we need?

How to collect data (sensors, data transmission)
Big Data for industry (storage, management, analysis)

Devices and systems for diagnostic data acuqisition
Mobile equipment
Monitoring systems (SCADA)
Inspection robots

Agenda
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What is mining industry?
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Open pit mine
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One Control Room

Automated drilling

Automated bolting

Transported Material 

analysis on the belt

Automatic ore 

enrichment

Intelligent ventilation

on demand

Autonomous 

transport

autonomous oversized 

rocks

Digital mine

source: ABB
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A mine is a complex system.

A mining is a complex, multistage proces, strongly depends on 

geology, technology, etc deloitte-au-er-digital-mine-030817

L3/deloitte-au-er-digital-mine-030817.pdf


Supported by:Rockwell_Automation_Variable_Speed_Applications_Mining

Rockwell_Automation_Variable_Speed_Applications_Mining.pdf
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• Number of machines (or the components of the same type)

• Spatial distribution of machines (kilometers of roads to pass for inspection)

• Number of machines (different type) that need to collaborate in real time or in seuqence

• Various processes performed by various machines

• Impact of environment (rain, snow – hardly accessible)

Large scale complex systems - mining industry perspective
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Data  knowledge?

WE NEED DATA TO MANAGE THIS…
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Where we are?

There are many automatic, or even autonomous systems in the mining companies

We measure many parameters, visualise them, use for control of the system or for diagnosis the process



Supported by:

• Complex

• Designed for heavy-duty

• They operate under non-
stationary conditions 

• Multiple faults 

• Frequently overloaded

• Environmental condition

• Analysis huge number of the 
variable  

Diagnosis and prognosis challenges
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Belt conveyors
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Belt conveyor
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Supervisory control and data acquisition (SCADA) is a control system architecture comprising 
computers, networked data communications and graphical user interfaces for high-level supervision of 
machines and processes. It also covers sensors and other devices, such as programmable logic 
controllers, which interface with process plant or machinery. 

https://en.wikipedia.org/wiki/Control_system
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Graphical_user_interface
https://en.wikipedia.org/wiki/High-level
https://en.wikipedia.org/wiki/Programmable_logic_controller
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Temperature Electric current and 

temperature

Vibrations

Temperature
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Portable solutions

Computerised Maintenance Management System -DiagManager

DATA BASE

GIS mapDecisions







Digital twin ?

Autonomous truck

robotyzacja procesow/The Worlds first fully autonomous dump truck leaving Minexpo 2016.avi


Application: 

inspection missions

Responsibility of 

maintenance crew

before and after

the conveyor

starts up. 
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LHDs
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On board monitoring system
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Additional sensors

Tires Pressure & Temperature

Hydraulics Pressure

Wi-Fi

Monitoring data is collected 

from the numerous Electronic 

Control Units (ECU) via CAN 

bus from the standard or 

additional sensors

Vehicles are operated in very 

harsh conditions where 

frequent damages are 

occuring of sensors and 

cables
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Prolonged and 

innovative mining 

machines utilisation by 

optimized maintenance 

and avoiding

unfavorable operating 

conditions

MaMMa – MAINTENANCE OF MINE AND MACHINES

From BIG data to SMART data
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SAFEME4MINE – PREVENTIVE MAINTENANCE SYSTEM ON SAFETY 
DEVICES OF MINING MACHINERY
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• Why do we need data?

The data
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• What kind of data do we need?

The data
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Mobile machined (LHD: LoadHaulDump)
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Examples of monitored parameters and analyzed signals 

Operational cycles (1 working shift)
The developed procedure can reliably identify and 

count the cycles of a HT's unloading when the signal 

of hydraulic pressure (HYDOILP) is not available due 

to either sensor or cable damage
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Industrial computer network underground 
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• How to transmit the data?

The data

Industrial computer network underground 

Topology (structure of backbone net)
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Cloud systems for condition monitoring
• How to store and proces the data?

The data
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Other applications
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OPMO project – crushing and sieving of minerals
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• Mineral processing – copper ore case
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https://kghm.com/pl/w-pracy

Crusher

Screen



Supported by:

Existing SCADA
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Longwall mining systems
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Why road quality monitoring is important? 
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Preliminary experiments
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Underground Manhattan?
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True data from underground measurement
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Seismic data 
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Air quality in the mine

1. The big impact of technological processes: blasting, air

conditioning, ventilation, exhaust gases, from LHD engines (CO)

2. Gas release by the rock mass (H2S)

3. Geometry of mine corridors

Quality of the air – crucial to allow miners to start their work

One of the most critical parameters of 

the air quality – CO, H2S, CO2, CH4 concentration 

CO – related to blasting moments

H2S – natural hazard

Monitored by specialized equipment long-term data enable to get to 

know the behaviors of the processes
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Laser scanning @ KGHM Polska Miedź S.A. O/ZG 
„Lubin”

Last 8 years~190 km of tunnels
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Thank you


