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I. Introduction
Increased safety and industry competitiveness have been key drivers for 
digitalization in mining. Additionally, miners continue to feel added scrutiny 
from investors as they desire a maximized bottom line, resulting in the need for 
additional productivity enhancements through digitalization.  

This digitalization is evidenced through the deployment of a variety of applications 
on-board heavy mobile equipment. Real time access to the data generated on-
board this equipment becomes critical, however most miners continue to face a 
number of challenges slowing them down, even sometimes blocking them, on their 
path to the Digital Mine.

Four main challenges around data access will be discussed in this paper.

II. Challenges to Data Access
1. The risk management associated with the digitalization process can be high. 

As mines become increasingly digital, new applications such as Proximity, 
Machine Guidance, even Remote Control and Autonomy, are added. Those 
applications typically require their own hardware in the cab, their own access 
to specific data resources (such as GPS data or data collected from an onboard 
system such as VIMS™) as well as corresponding hardware, and a requirement 
for reliable access and capacity on the wireless network. The addition of those 
new applications can not only be costly at time of deployment due to hardware 
and software costs, as well as equipment downtime during installation. However, 
the real cost of a technology in the mining environment should most often be 
calculated as the cost of equipment downtime over the life of technology, as 
troubleshooting and replacing failed components can have a significant impact 
on production over a three- to five-year period.  

2. Digitalization has typically excluded smaller mines. The cost of implementing 
a traditional solution for digital asset health, or even production data collection 
may not be an option to smaller operations, who often struggle to create a clear 
business case on their technology ROI. Many are still manually collecting and 
recording production and maintenance data, preventing them from realizing 
the increases in productivity and asset health available through real-time data 
collection and analytics. However, the recent emergence of a range of third 
party applications now offers affordable solutions to automate data collection 
providing smaller miners with access to their critical data, in near real time. 
Some hardware platforms communicate the data intelligently leveraging a store 
and forward application, which reduces the requirement for wireless coverage 
and infrastructure around their site, without the requirement for full wireless 
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coverage. The network can then be scaled as business requirements evolve and 
real-time access to data is needed.  

3. Leveraging OEM applications and analytics packages can be limiting. Mining 
companies know that the data generated on their machines is critical to increase 
productivity and reduce costs. Many feel it is essential that they have access to 
this data in full, and in real time. In addition, OEM-provided analytics packages 
may not be capable of providing the same level of analytics on competitors’ 
fleet, and they may not be always looking at the data in the same manner the 
mine operator desires. In these cases, mines can benefit greatly from a third 
party solution that makes the data available, providing the flexibility to adjust 
the analytics while monitoring the items that are important to that specific 
operation.

4. Digitalization is not always an option when running a mixed fleet. Problems of 
interoperability, connectivity, and ensuring comparable data is available between 
the differing OEM’s can be a major challenge to mines running a mixed fleet. 
Often is the case that not one vendor can provide access to all of the assets on 
a mixed fleet and so there is a need to partner with the vendor that has the right 
balance between what is supported out of the box and what their capability is 
to cost effectively develop the rest. Operators should be prepared to make some 
investment towards development costs where required.

III. Enabling the Digital Mine Through an Open 
Computing Source

Deployment of an open data access solution system can help address the 4 
challenges discussed above and provide miners with ownership of all their heavy 
mobile equipment data.

A. Leveraging Your Choice of Third Party Applications

An open data access solution provides miners with the computing capabilities 
to host their choice of third party applications on a single piece of hardware. 
While designed to survive the harshness of the mining environment, the solution 
should include all the necessary I/O to connect to mining equipment and have the 
appropriate integration tools in software to enable resource sharing of common 
interfaces such as: serial, CAN and GPS ports between multiple applications. 
Optionally, built-in wireless, as well as switching and routing capability allows 
network connectivity to other onboard devices, simplifying communication of the 
data and the overall onboard solution, primarily through reduction of  
technology clutter.
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This solution enables smaller operations to deploy more affordable applications, 
while providing larger operations with a way to access and own all their data, 
analyzing it in a way that makes the most sense to their business. Additionally, 
risk management is minimized when introducing new applications through the 
inherent networking and computing capability on-board, being available to easily 
solve challenging deployment and/or application problems.

Remote Asset Monitoring Process - Case 
Study

RAMP™ (Remote Asset Monitoring Process) 
technology for heavy mining equipment is 
implemented at the Freeport-McMoRan Inc. America’s 
mining locations. RAMP allows centrally located 
reliability professionals to collect performance data in 
real time, analyze and diagnose potential problems, 
and take proactive action. The central idea of RAMP 
is to increase reliability, prevent catastrophic and 
premature equipment failures and help operators 
safely and efficiently improve fleet performance. 

RAMP has supported a steady increase in equipment 
availability, a decrease in maintenance and 
operator induced alarms or events, and 
contributed to global equipment life cycle 
management.

Success of FMI’s remote asset health 
monitoring solution was enabled through 
the combination of 1) an open computing 
source (also called datalogger), in this 
instance the 3D-P Intelligent Endpoint® 
running Honeywell’s Mobile Equipment 
Monitor (MEM), that would provide access 
to all the fleet’s data, all the time, in real-time 
; 2) an in-house analytics process supporting 
continuous process improvement through data 
collection, analysis and trending.

KEY NUMBERS

500+ Assets

24/7 Monitoring

130,000  
Data points per 
second

700 Dataloggers 
installed on their 
equipment since 2008
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B. Deploying Smart IoT towards Higher Reliability of Your Network

Not all computing solutions are the same. Mining wireless networks have a finite 
capacity. As more data is collected from the fleet and connected in real time, the 
mine’s wireless network performance degrades. The ability to not only access 
the data, but even to provide some true edge computing capability on-board the 
mobile equipment, through on-board analysis and smart networking of this data 
helps address this issue. 

Traditional vs. Smart IOT Traffic

As an example, this recent snapshot of data activity onboard a haul truck was 
observed. This particular truck had a Fleet Management System deployed, along 
with an on-board data collector/Smart IoT solution, as well as a competitive IoT 
solution that was not designed with a ‘Smart IoT’ philosophy in mind. Rather 
than doing any management of data on-board, this third system pulled data 
periodically from the office. The Smart IoT solution and the other IoT solution 
were both gathering and sending the same data to the office.  

The data defined by the black line is the actual data to/from the Fleet 
Management System on the truck. The spikes of purple data are collections of 
data from the office-based system that was designed to poll the truck periodically 
and download critical data. The small green line at the bottom is the smart IoT 
solution, gathering that same data, although at the edge, and managing the 
transfer of that data to the office in a “Smart IoT” manner. The same data is 
collected by both the purple and the green lines, but the purple system will bring 
many in-pit networks to their knees, while the green solution simply delivers all 
the data, all the time. That is Smart IoT.
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Traditional IoT solutions allow periodic connection from the office to gather 
information from the IoT device, and download it. Other solutions allow the 
gathering of data on-board, with some form of transmit interval. 

Smarter IoT solutions include the ability to prioritize communication of alerts in 
real-time while the rest of the data is stored and forwarded at a pre-set time and/or 
geo-locations. Additionally, Smart IoT solutions may be able to minimize the traffic 
sent to a degree, through additional edge computing, perhaps only sending data 
when a change in the monitored signal has occurred.

IV. Partnerships
Partnering with a third party systems integration and wireless communication 
company that specializes in the field of accessing, integrating and transporting 
machine and other mine operational data can deliver a rapid change in solving  
the problems of integration and interoperability, where single OEM offerings fail  
to deliver. 

The overall concept of machine integration may seem fairly rudimentary to the 
engineers that live in the fixed plant world, where systems communications 
protocols and data formats have moved to open standards to enable 
interoperability between vendors. However, the heavy mobile equipment OEM’s 
remain highly competitive, with often closed and proprietary on-board systems 
which can constrain the client’s ability to integrate best-of-breed third party 
solutions while attempting to manage data across mixed fleets of equipment.        

These problems of limited data access, contested data ownership, and mixed fleets 
ultimately add increased costs and complexity to the end customer while attempts 
are made to solve the open access puzzle. In many cases, the challenge is left to 
an individual, or small group of individuals at the mine site, who understanding the 
tenants of open access, attempt to solve these problems through bespoke, home-
built solutions. However, the difficulty and costs associated with fully productizing 
an idea into a reliable, scalable, and secure solution are often not understood at the 
beginning of these projects, leaving what started out as a cost saving solution for 
either an expensive second phase, or worse, in the bin with other ideas that have 
been tried and forgotten over the years. 

The challenge and opportunity then become finding the right integration partner 
who remains agnostic and not tied to any one OEM, yet has a proven track record 
in delivering products and projects through completion and on into support and 
scalability. A partner who has the necessary industry knowledge and integration 
tools for working with the various OEM machines. With this partnership in place, 
the resulting solution will be customer driven, focusing on securely and profitably 
serving that customer’s best interests.
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V. Conclusion
While the process of moving a mine toward digitalization may be challenging, a clearly 
defined three- to five-year business roadmap including current and planned mobile 
applications will ensure selection of the most appropriate and cost effective on-board 
technology.

Moving beyond a traditional Digital Mine, deployment of a Smart IoT solution can help 
mining operations further improve their ROI through optimization of their wireless  network 
capabilities. 

Successful deployment of such a Smart IoT solution relies on a combination of three factors: 

1. The appropriate rugged computing and networking hardware; 

2. The applications designed with a Smart IoT philosophy, which enable some computing  
at the edge;

3. The hardware, software and technical resources to develop, customize, deploy and 
maintain those solutions as your needs evolve.
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