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The Centre for Mining Innovation (CMI) 

CMI Mission   

We support government to support the South 
African mining industry 
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CMI Vision: Autonomous Mining Systems 

Slide 5 

  

© CSIR  2013 



The realities: costs – safety – resource access 



The risks 



FOG risk mitigation 

© CSIR  2013 

Fall of ground (FOG) mitigating through 

making safe 
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Development  roadmap for narrow reef mining system 

Entry exam  
vehicle 

Robotic mining 
vehicle 

Sensors 
(CMI) 

Platform 
(MSM) 

Navigation 
(MIAS) 

2013 

2018 

Rock breaking - CMI 
Ore tracking - NLC 
Materials handling 
Robot arm 
Power management 
Swarm robotics 
Mine design 
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The Mine safety platform (MSP) 

• The platform 

– Enters the stope 

– Assess wall condition 

– Highlights unsafe areas  

• Sensors 

– 3D thermal sensor (3DT) 

– Acoustic sensor (WSA) 
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Platform validation - challenges 

• Conditions underground 

• Accessibility  

• Safety standards in mines 

 
 

The need for a simulated 

environment 

 



Simulated Test Stope - Specifications 

• Safe and controlled testing environment 

• To verify and validate the mine safety platform (MSP) and 

its sensors 

• Extract the essential mine characteristics for testing 

– platform navigation  

• confined, cluttered space with obstacles 

• variable slope (min. 20° incline) 

• adjustable stope width 

• path following features 

– entry-inspection sensors  

• roof with different thermal and acoustic signatures 

• textured structures for mapping 
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Simulated Test Stope - Design 

• Footwall 

– 6 m x 3 m   

– adjustable slope (0-28°) through Qty 2 x 

200kPa hydraulic cylinders 

– 200 mm dia. mine poles 

– side walls 

– simulated wooden packs 

 

• Safety features 

– Supports 

• Poles at 0° 

• locking system when tilted 
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Simulated Test Stope - Approval 

© CSIR  2013 Slide 14 



© CSIR  2013 Slide 15  

Testing in the simulated environment 

Foot wall 
(MSP Navigation) 

 

Hanging wall 

(3DT Thermal delineation)  

WSA 
(Acoustic delineation) 
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Test results 

Foot wall 

(MSP Navigation) 

 

You Tube video 

 

Hanging wall 

(3DT Thermal delineation)  

WSA 
Acoustic delineation 
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Conclusion 

• The simulated test stope (STS) offers a representative 

environment in which the mine safety platform (MSP) and 

its sensors can be tested 

• It is designed to be reconfigurable such as to meet needs 

as they arise 

 



**Could this be the future of narrow reef tabular 

mining???** 
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Questions 


