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Underground Wireless 
Solu  ons

Several wireless solu  ons are available to underground 
mines. As systems integrators, 3D-P is constantly 
tes  ng and developing best prac  ces for a mul  tude of 
technologies, ensuring we can design the right solu  on for 
each unique customer, once we have a clear understanding 
of the environment and the applica  on requirements. 
In addi  on to manufacturing cri  cal solu  ons that fi t a 
specifi c need, we maintain partnership with a number of 
technology companies, so we are able to bring a solu  on 
that has the best fi t for the requirement.

LTE off ers predictable connec  on to each applica  on, 
and the poten  al for reduced infrastructure counts 
throughout the mine. As with any technology, there 
are challenges that may prevent LTE from being the 
technology of choice for some mines. Bandwidth, 
scalability, and fl exibility may be some of these 
challenges, demanding the balancing of benefi ts and 
requirements for each customer’s specifi c requirements.

RAJANT InstaMesh - The Rajant InstaMesh technology 
provides a high throughput, low latency client meshing 
wireless solu  on. Its unique mul  -radio meshing 
func  onality, along with the InstaMesh® algorithm, 
allow each radio to act as a repeater for any other radio, 
and each packet to fi nd the most effi  cient path back to 
the network egress point on a hop by hop basis. The net 
result is that data is more reliably transmi  ed back to 
the wired network with a high level of redundancy while 
reducing the risks of throughput loss should a device go 
down.

Addi  onally, and cri  cal for underground mining, 
Rajant’s mul  -radio mesh nodes allow “daisy chaining”, 
or wireless connec  on of radio a  er radio down a tunnel, 
without the typical 50% throughput reduc  on per hop. 
And even when a piece of equipment blocks a tunnel, 
wireless connec  vity down the tunnel is maintained, 
as that truck becomes part of the infrastructure, 
passing traffi  c down the tunnel to the next node. This 
func  onality provides a perfect fi t for the “last mile” 
problem allowing equipment, vehicles, or even ba  ery 
powered nodes to act as temporary infrastructure, 
providing coverage at the slope.

WiFi - Tradi  onal WiFi solu  ons can be the right solu  on, 
for the right challenge.  Total mine coverage using WiFi 
can signifi cantly increase the infrastructure count, but 
when Hot Spots of coverage are the right solu  on, WiFi 
may be the right choice.

In addition to manufacturing 
critical solutions that fi t a 
specifi c need, we maintain 
partnership with a number of 
technology companies, so we 
are able to bring a solution 
that has the best fi t for the 
requirement.

These partnerships allow us 
to design and deploy LTE, 
WiFi, or Mesh networks,or 
a Hybrid network that is 
a combination of those 
technologies when a Hybrid 
is the best solution for a 
particular mine.
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At 3D-P, we understand that the benefi ts of implemen  ng 
a reliable and scalable wireless network in underground 
mines are huge not only for personnel safety but for 
op  mized produc  on and the reducing of costs. Through 
our understanding of both the mining environment, and 
wireless technologies/mobile applica  on requirements; 
3D-P off ers a complete end-to-end wireless network and 
data access solu  on to underground mining.

We follow a 3-step approach on each project:

1. We start by understanding the challenges of 
the environment,

2. We dig deep for a clear understanding of our 
customers’ current and future applica  on 
requirements,

3. We design an end-to-end solu  on that best 
supports our customers’ needs now and in 
the future.

Wireless Connec  vity 

Communica  on infrastructure is becoming an increasingly 
vital component of effi  cient and produc  ve underground 
mining opera  ons, but the constantly changing nature 
of a mine, the highly mobile fl eet, and the inherent 
environmental challenges may present a hurdle.

With the recent increases in availability of tele-remote 
systems, produc  vity monitoring systems, security and 
autonomous remote surveillance, sensor data, man and 
asset tracking systems, and digital communica  on on a single 
network, the need for reliability over a distance that grows 
daily has become paramount to eff ec  ve underground 
opera  ons.

The requirement for a reliable wireless network is especially 
true but also par  cularly diffi  cult for the ‘last mile’ of 
connec  vity, the area where installed infrastructure ends, 
and the ac  ve mining area starts. Much of the cri  cal 
data necessary for safety, produc  vity, and asset health 
improvements originates in this area.
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Real-  me data access for underground mines has tradi  onally been a 
challenge. The lack of broadband network connec  on and the nature 
of the environment has led to some of these challenges. Obtaining 
connec  vity con  nues to increase in importance as applica  ons for 
safety and produc  vity become requirements.
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More than in any other industry, 
underground miners operate 
in extreme isola  on, requiring 
access to a broad range of data in 
real- or near-real  me to ensure 
safety of their personnel and 
op  miza  on of their opera  ons. 
3D-P’s products and solu  ons 
allow crea  on and extension 
of the network to provide this 
cri  cal connec  vity.

Access to asset data for use in asset health analytics can provide 
a large productivity increase. Today’s mines are moving beyond 
the basics of OEM provided asset health events and alarms, 
beyond connected IoT to a new, smarter, digital mine, where A.I. 
is leveraged to maximize uptime and productivity.

Data Access

Last Mile Connectivity

Hybrid SolutionsWireless connec  vity is par  cularly cri  cal in 
ac  ve areas of the mine, where the mobile 
equipment operates most of the  me and the 
associated data is generated. However, last mile 
connec  vity is challenging. Modern antenna 
choices, along with the right self-forming and 
self-healing networks can help reduce these 
challenges. While all wireless technologies have 
their pros and cons, they are not all equal when 
it comes to last mile connec  vity.
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Wireless connectivity is 
especially critical in active 
areas of the mine, where 
the mobile equipment 
operates most of the time 
and the associated data is 
generated. However, last mile 
connectivity is challenging.

3D-P’s Hybrid Osprey, leveraging the 
incorporated InstaMesh radio, provides 
the real-  me self-forming and self-healing 
capabili  es you need at the stope.  This 
solu  on allows support equipment, light duty 
vehicles, and even ba  ery powered hanger 
nodes to extend your infrastructure instantly. 
The technology allows this wireless “daisy-
chain” without taking a hit on throughput or 
latency, allowing connec  vity of applica  ons 
with heavy wireless requirements, even over 
these temporary extensions.

As part of a truly powerful product off ering, 
3D-P’s Intelligent Endpoint® (IEP) can 
solve networking problems, even without 
infrastructure. For example, the IEP, as an on-
board radio solu  on, can provide store and 
forward of your data, as well as delivery of 
remote data to the offi  ce using the IEP’s  mail-
man capabili  es. An IEP on a supervisor’s 
truck, or haulage vehicle collects data from all 
devices at the stope, and stores that data un  l 
it travels back into a coverage area, where 
the data is uploaded to the several necessary 
offi  ce-side systems.

The Hybrid Osprey IEP provides a simplifi ed 
upli   for mines with exis  ng wireless 
technologies.   The Osprey can connect to 
exis  ng LTE networks, WiFi networks, or 
Rajant Mesh networks, allowing seamless 
roaming between those exis  ng technologies 
and the powerful network extending 
capabili  es of the Osprey.

Addi  onally, this solu  on can be leveraged 
to increase throughput where necessary, 
eff ec  vely providing a type of “carrier 
aggrega  on”, that includes the exis  ng LTE or 
WiFi network as well as poten  ally mul  ple 
available InstaMesh connec  ons, with no 
roaming delays as the client switches from 
work to network.

Asset Health
Machine down  me is costly, even more so in the 
remote underground environment. Access to asset 
data for use in asset health analy  cs can provide 
a large produc  vity increase. Today’s mines are 
moving beyond the basics of OEM provided asset 
health events and alarms, beyond connected IoT to 
a new, smarter, digital mine, where A.I. is leveraged 
to maximize up  me and produc  vity.

3D-P’s Machine Health, provides access to the data 
generated on mining assets, making it available 
when and where it’s required, empowering the 
right decisions and next ac  ons. For miners who 
want a complete solu  on, including powerful asset 
health analy  cs, 3D-P partners with Honeywell’s 
Mobile Equipment Monitor (MEM) to remotely 
monitor, analyze and improve fl eet and operator 
performance in real  me. This comprehensive and 
scalable monitoring system meets the requirements 
of any mine, from the smallest opera  ons to large 
and mul  ple-site enterprises.

Developed as an open system, MEM connects 
to all the cri  cal mine assets and applica  ons, 
including maintenance management, dispatch, 
 re monitoring, fuel and lube systems, and more. 

Running na  vely on-board the Intelligent Endpoint, 
MEM leverages the applica  on integra  on and data 
delivery capabili  es of the IEP.
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Wireless networks have a limited throughput. As the amount of data gathered from the 
mobile equipment grows daily and video surveillance is more commonly added, wireless 
networks reliability might start to be aff ected. With the Intelligent Endpoint, 3D-P off ers 
the edge compu  ng capabili  es to manage this data on the mobile equipment before 
it enters the network. Some of its capabili  es include Quality of Service (QoS), data 
storage and forward with priori  za  on of alerts as thresholds are reached. 

The result is a be  er managed, more reliable wireless network that can support an 
increased number of applica  ons running on a single network. This is what we call 
‘Smart IoT’.

With a 3D-P data network deployed as your fourth u  lity, a world of applica  ons become 
available. You aren’t  ed to applica  ons from a single vendor who also provided you 
with the network but can choose those applica  ons that are the best fi t for your mine. 
From collision avoidance and asset tracking to produc  vity-enhancing apps, to VoIP and 
PTT phone systems, to cameras, sensors, and simplifi ed communica  on through tex  ng. 
The network enables endless possibili  es.   

Smart Internet of Things (Smart IOT)

Your Fourth Utility 


