
 

 

 

 

USING TECHNOLOGY TO REDUCE R ISK BY IMPROVING 

OPERATOR TRAINING  

THE CHALLENGES OF OPERATOR 

TRAINING  

Mining is an increasingly sophisticated, high-tech activity, 

with continuous improvements in mining technology, 

occupational health and safety and environmental 

performance. The number of accidents and injuries in the 

industry is declining rapidly.  Management and employees 

are continuously working together to reduce the accident 

rate. Company initiatives in this area include the progressive 

introduction of new technology, work methods and job 

design, detailed company safety plans and programmes 

and systematic risk, claims, accident and injury 

management. 

According to mining industry statistics, causal factors for 

mine site incidents include: 

¶ Vehicle incidents (driver error: collisions while 

reversing, interactions with other vehicles and 

equipment) 

¶ Loss of control / unplanned movements 

There are two separate areas on mines where driver training 

is an issue: 

¶ Haul roads carry heavy traffic day and night. The 

vehicles range from haul trucks down to 

conventional light vehicles. 

¶ Vehicles and mining equipment in the pit. 

In and Around the Pit  

In and around the pit are high-risk areas.  The pit carries all 

traffic from small 4WDs to heavy equipment such as haul 

trucks, water trucks, and shovels.   

Some of the major driver issues within the pit: 

¶ Heavy equipment / small vehicle interaction 

¶ Driver fatigue 

¶ Separation distances (between heavy equipment 

and large/small vehicles) 

¶ General equipment treatment 

¶ Speed control 

¶ Pit layout changes daily; need to keep drivers 

updated on new roads ad hazards 

Heavy equipment is usually heavily monitored for technical 

reasons, and a GPS dispatch system is used to tell drivers 

where to go; however the technology is not focused on 

driver skills. 

Current Training Methods  

Operator training and assessment is a complex process.  

The feedback given to a trainee is subjective and therefore 

can often be debated.  Driver Trainers need a way to justify 

their observations in an objective way. 

Currently, during a training or assessment drive, the trainer 

takes along a paper form and makes notes as certain events 

occur.  At the end of the drive, the trainer explains these 

events to the trainee.  The trainee is asked to remember the 

event and the trainer talks them through what they should 

have done.  It is difficult to recall every incident after a 

training drive. 

Afterwards, the trainer spends time typing the results into a 

more formalised reporting structure or entering details into a 

corporate database.  This can be a very time-consuming 

process. 

A Solution?  

A method of pre-training operators with compelling, 

interactive, real video and data from on-the-ground mining 

equipment operation would greatly accelerate the learning 

process. 

Additionally, a method of increasing efficiency of the 

training and assessment process would allow driver trainers 

to put through more drivers and give them higher quality 

training. 
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Figure 1: VigilVanguard video/GPS operator training system 

INTRODUCTION TO VIGI L 

OPERATOR-TRAINING 

TECHNOLOGY 

Vigil Systems creates completely scalable operator-

training solutions for the mining industry, starting from 

simple assessment and reporting tools on mobile 

devices, to full-featured video and data recording, 

assessment and reporting systems based on Tablet PCs.  

VIGIL VANGUARD  OPERATOR 

TRAINING SYSTEM 

VigilVanguard is a product that gives operator-trainers 

an objective tool to assist with teaching safe operating 

practices.  It also automates reporting processes so that 

trainers can spend more time doing what they do best: 

training operators.  

VigilVanguard records an entire drive with up to four video 

cameras, as well as a GPS receiver.  Events noticed by the 

trainer during the drive are marked and categorised on the 

Tablet PC using their own assessment form, and can be 

easily viewed after the drive.  These events and other 

information are automatically integrated into completely 

customisable driving reports, and can be synchronised with 

corporate databases. 

 

HOW VIGILVANGUARD WO RKS 

VigilVanguard is based on a Tablet PC.  A Tablet PC is a 

laptop computer that, instead of a keyboard, is operated 

using a touch sensitive screen and smart stylus. The Tablet 

PC is the control centre for the entire product.  It records 

multiple videos and GPS data (such as speed and location).  

It also allows the driver-trainer to input data through a 

customisable form. 

¶ Recording hardware can be attached to vehicles of 

any type in less than fifteen minutes. 

¶ The entire recording system fits into a large 

briefcase. 

¶ It will work anywhere a GPS signal can be received. 

¶ Up to four cameras provide for different 

perspectives on the training task. 

¶ Requires less than one hour 

of training to be competent at 

recording. 

¶ Very easy to use recording 

software allows the operator to focus 

on capturing the highest quality 

information. 

¶ 2-4 cameras at 10 frames 

per second, ¼ VGA resolution. 

¶ Rugged CCD cameras with 

quick-release vehicle mounting 

hardware, as well as day and night 

capability. 

¶ WAAS capable GPS for route 

location: once per second, 2-5m 

accuracy. 

¶ Preview screens in 

VigilVantage recording software for 

1-4 cameras. 

¶ Live display of speed. 

¶ File size of 200MBytes per 

hour at 5 frames-per-second or 

400MBytes per hour at 10 frames-

per-second. 
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Figure 2: How VigilVanguard works 
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Figure 3: Paper Form 

Figure 4: Electronic Form 

SYSTEM INPUTS

Customised Form Input  

The Tablet PC allows normal paper driver training or 

assessment forms to be digitised.  Below is a screen capture 

of a driver assessment form that has been converted for use 

on a Tablet PC.              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¶ Marking events on the form creates a ôbookmarkõ, 

so that trainers can easily browse through 

recordings to significant moments. 

¶ Forms can be customised for virtually any 

application. 

¶ Trainers can choose from a library of customised 

forms to best suit the circumstances of the training 

situation. 

¶ During the drive, trainers can use the Tablet pen to 

write directly into the òscribbleó field, saving 

handwritten notes to aide with the drive review 

later. 

 

Vigil Sensor Hub   

This device serves as the junction between the sensors and 

the Tablet PC.  A single data cable connects the Tablet PC 

to the sensor hub.  A modular approach allows for various 

add-ons and power packs. The hub and sensors must be 

powered by either an add-on battery pack, or by plugging 

into the power of the vehicle.  The battery inside the sensor 

hub will power the system for short periods (one hour).  

There is a visible battery-level light on the outside of the hub 

to inform the user of battery status. 

Connectors to sensor hub 

¶ 7 x sensor connections (GPS, Cameras) 

¶ 2 x power  connectors 

¶ 1 x data connector to connect to Tablet PC 

 

 

 

 

 

 

 

Vigil Sensors  

All sensors connect to the sensor hub using industrial-quality 

connectors. 

Vigil Cameras 

Up to four cameras can record different angles at 320 x 

240 resolution and 10 frames per second. 

GPS Receiver 

A GPS Sensor (Garmin GPS 16) senses location, speed and 

heading. 

  

Figure 6: Camera and GPS Sensor 

Figure 5: VigilVanguard Sensor Hub 
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Figure 7: Handwritten notes can be displayed on the 

map where they occurred 

REVIEWING, REPORTING  AND ASSESSING THE OP ERATORS ð VIGILVIEW  

VigilView reporting and reviewing software is an easy to use 

interface to the training drive.   Any previously recorded 

drive may be reviewed and evaluated.  The software 

enabled viewers to identify 

¶ Where events happen through GPS map location 

¶ When events happen through time-stamping 

¶ Why events happen, using video footage, sensor 

readings and trainer notes. 

Video Review  

The reviewer (either the operator or the trainer) can identify 

an event on the overview map, and click on it to ôplay backõ 

the event, showing video, audio, location and speed. 

Handwritten Notes  

During the drive, trainers can make handwritten notes using 

the Tablet PCõs pen, which can later be reviewed in relation 

to the drive.  This way, Operator-Trainers can comment on 

the drive in a natural way similar to how they would have 

made notes on a paper form.  These notes are additionally 

linked to the drive recording, and can serve as aides to the 

instructor during review of the drive. 

Reporting  

Using fully-customisable reporting templates, a report is 

generated that shows the number of times instructor-marked 

events have occurred. These can be printed and distributed 

to trainees as a hard copy of their results, or saved and kept 

for office records. 

VigilVanguard/VigilView -  Mining Applications  

There are numerous applications for the VigilVanguard 

recording, training, assessing and reporting technology in 

mining. 

¶ Operator training and assessment for all types of 

vehicles and equipment. 

¶ Recording, reviewing and archiving inspections of 

o Pit 

o Access Roads 

o Facilities 

o Any other areas 

¶ Assessments of other mining operations 

o Maintenance 

  

Figure 8: VigilView software, used for reviewing drives, for training and assessing drivers 


