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GRADUATE SKILLS FOR THE MINING INDUSTRY 

 
 According to the Minerals Council of Australia, future mining 

engineers require a new set of skills in addition to their traditional 

base of mathematics and engineering technology such as: 

 

Å undertake problems identification, formulation and solution of 

problems; 

Å utilise a system approach to design and operational performance; 

Å function effectively as individuals and as part of a multi-disciplinary 

team in roles of both leader and team member; 

Å understand and achieve responsibilities socially and 

environmentally; 

Å apply the principles of sustainable design and development; and 

Å undertake life-long learning.  



SYSTEMS THINKING IN MINING ENGINEERING 

Å These skills represent several of the core professional engineering 

competencies required by Engineers Australia.  

Å They require the ability to make technical decisions and take into account the 

wider implications of being in a complex dynamic, often unpredictable, socio-

political and environmental context, referred to as ósystems thinkingô. 

Å Technical decisions in the mining industry are particularly complex 

Å Experienced mining engineers take a lifetime to build a working appreciation of 

their industryôs complexity.  

Å It is even harder for mining engineering students to develop a meaningful 

appreciation of how their work fits into the bigger longer-term picture. 

Å Students learn about geology, mineral extraction methods, mine planning and 

design, and mining systems, and they are often introduced separately, 

using different conceptual and software modelling techniques.  

Å In mining engineering education, there is currently no means of bringing all 

the simulation tools together so that the student can experience the ówhole 

systemô at once.  



Å ñinvolves the whole person-intellect, feeling and bodily senses - it tends to 

be experienced more deeply and remembered longerò (Brookfield, 2000). 

Å ñforced to think on their feet, question their own values and responses to 

situations, and consider new ways of thinkingò (Meyers and Jones , 

2003). 

 

Å Simulation systems range from tactile systems that physically represent 

the real world through to purely computer-generated visualisations.  

Å Computer-generated 3D artificial worlds are commonly referred to as 

virtual environments (Stothard, Mitra and Kovalev, 2008).  

Å Virtual Reality (VR) can be defined as 3D computer generated 

representations of real or imaginary worlds with which a user can have 

real-time interaction and experience some feeling of being present in 

those worlds (Squelch, 2001).  

USING SIMULATIONS IN EDUCATION 



THE CAPACITY OF THE SCHOOL OF MINING ENGINEERING 

Å The School was involved in UNSWôs award-winning iCinema Advanced 

Visualisation and Interaction Environment (AVIE) project ï a 3D 360 

degree VR facility.  

Å The School has also constructed an AVIE and an iDOME (a 2D version of 

the AVIE), funded partly by a Federal Capital Development grant in 2007, 

for developing mine safety-training simulations. 

AVIE iDOME 



THE CAPACITY OF THE SCHOOL OF MINING ENGINEERING 

Å The School has completed a multi-million dollar research project to 

provide VR technologies to NSW Coal Services for mine safety 

awareness training in coal mining.  

Å The Mining AVIE facility is increasingly being used to provide the 

mining engineering students with experience of environments and 

situations they cannot otherwise access. 



TRUCK PRE-SHIFT INSPECTION MODULE 



SELF ESCAPE MODULE 



HAZARD AWARENESS MODULE 



ISOLATION MODULE 



MINING IN A GLOBAL ENVIRONMENT MODULE 



LABORATORY ROCK TESTING MODULE 



BLOCK CAVING MODULE 



Truck & Shovel Module ï Talpac Simulation 



TOP COAL CAVING MODULE 



ViMINE ï WHAT IS IT? 

 A tool for mining engineering students to experience 

various aspects of a mining operation working together, 

integrating several types of simulation into one 

environment. 



THE AIMS OF USING ViMINE  

Å Give mining engineering students access to a 3D experiential learning in 

which they are able to place technical decision-making in a socio-

economic and environmental context. 

Å To provide a framework to allow students to build a simulation model of 

a mining operation. 

Å Develop ViMINE as an integrated simulation environment that 

combines use of technical, environmental and socio-economic simulation 

tools. 

Å To give students experience of the consequences of their technical 

decisions using different simulation scenarios. 

Å To allow students to learn from mistakes in virtual environments 

without causing any loss of life and damage to property. 

Å To engage students as more active and powerful participants in their 

learning process. 

Å Establish effective designs for learning activities in mining engineering. 

 



CURRENT ViMINE MODULES 

ÅIntroduction to Mining Methods for the 1st Year Students 

 

ÅMining Method Selection for the 3rd Year and Postgrad 

Coursework Students 

 

ÅOpen Pit Mine Planning  





Mining Method Selection - ViMINE 



file://localhost/Volumes/SERKAN_8GB/SOMP/win/VIMine1a_win.avi


Mining Method Selection - ViMINE 



Student Satisfaction Survey Results 

Mining Method Selection Module 

0

5

10

15

20

25

30

35

Poor Satisfactory Good Excellent
Q1. Please indicate the degree to which you felt the assignment was engaging?

Q2. Please indicate the degree to which you felt the assignment was entertaining?

Q3. Please indicate the degree to which you felt the assignment was interactive?
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Mining Method Selection ï ViMINE1b 

file://localhost/Volumes/SERKAN_8GB/SOMP/win/VIMine1b_win.avi


Mining Method Selection - ViMINE 



Mining Method Selection - ViMINE 



Mining Method Selection - ViMINE 



A typical 4th year undergraduate full semester group project on mine feasibility using ViMINE 

Open Pit Mine Planning ï ViMINE 



Open Pit Mine Planning - ViMINE 
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Open Pit Mine Planning ï ViMINE (moreé) 
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