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INTRODUCTION

After nearly 40 000 years of mining in South Africa, explosions and rock fall are
still a point of concern for the South African mining industry. Not to mention the
data transmission delays caused by the dated technology used due to complicated
and unexpected geological conditions in an underground mine environment

Without an effective geotechnical monitoring system, an unexpected rock fall
brought on by excessive rock deformation could result in severe injuries, fatalities,
and substantial financial damage.

With operations driven by big data machinery that can be remotely handled from
a distance the mining sector has tremendous potential to benefit from 4IR.




OBJECTIVES
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EXPERIMENTAL

* For the data Tx part of the
experiment, the light
source was provided with
a constant current

A 100m long fiber was
connected from the light
source to the spectrum
analyser

The system features
network components,
transceivers, digital signal
processing (DPS)
algorithms and impairment
mitigation
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EXPERIMENTAL RESULTS
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* The VCSEL output power and peak wavelength
increased as the bias current is increased

* The multimode VCSEL was characterized and

calibrated for wavelength shift per mA bias current
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* On the above diagram, the transmitted signal had a
high extinction ratio resulting in a clear distinction
between upper and lower level.



EXPERIMENTAL RESULTS
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* (left) The detected vibration signal was observed as a _ 999 98 0.001

sinusoidal variation in the intensity of the polarization

component S3, changing with time as shown

 All vibration frequencies were successfully
* (right) the frequency components in the detected signal in A, experimentally measured to an error within less than

0.02%.

were observed in the spectral domain with a fundamental

peak at 70 Hz and its harmonics at integer multiple values



Photonic transmission at |0 Gbps over 100 m long multimode fiber could be considered for
establishing connections between underground mining cavities.

The system successfully tracked vibration at different frequencies using the same network.

The usage of optical fiber has the extra advantage over copper of being non-spark, thus making it
ideal to mining environments with flammable gases and combustible materials.

By providing a converged data and vibration sensing over the same optical fiber infrastructure
the suggested technology has the potential to increase productivity, decrease costs, and increase

safety in mining applications.
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