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1 Introduction 

One option to control the level of infrasound transmitted from the screens at Wolf Minerals 
Drakelands Mine is to use active noise control.  This is an attempt to generate a pressure 
waveform close to the screen deck that is of the same magnitude and in anti-phase with the 
pressure being generated from the screen.  The same principle is used in noise cancelling 
headphones that are commonly used in air travel, but simpler to implement because the sound 
frequency and amplitude remain constant. 

A complete solution would require multiple loudspeakers to be installed above the screen, but 
for this trial, the effect of a single loudspeaker was tested to assess the potential for using this 
technology as a mitigation solution. 

2 Loudspeaker design 

Any loudspeaker that could be effective must be capable of creating large sound pressures at 
low frequencies.  The Italian company, Powersoft, manufactures the components for a suitable 
loudspeaker in their M-Force range.  The most powerful configuration comes from the 40 inch 
diaphragm driven by the M-Force 01 linear motor as shown in Figure 2.2. 

The specifications for the motor and diaphragm are given in Table 2.1 

  

Table 2.1  Motor and diaphragm specifications 
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Figure 2.1  Diaphragm and linear motor components for the loudspeaker 

The amplifier made by Powersoft for this system is the M-Drive.  A particular feature of the M-
Drive is a facility for sensing the pressure field in front of the loudspeaker and driving the 
diaphragm to minimise that field.  The M-Drive manual describes this feature as: 

The Differential Pressure Control – DPC – is the core technology of the Integrated Powered Adaptive Loudspeaker 
system, also known as IPAL DPC makes IPAL systems efficient and reactive to the environment condition, 
overcoming the physical limitation of traditional sound reinforcement systems. The differential pressure 
measurement, senses the difference of pressure between the front and the rear sides of the radiating diaphragm and 
uses this information to alter the behavior of the transducer, according to the real boundary conditions. Thanks to this 
innovative approach to full boundary conditions feedback processing, the IPAL system dramatically improves the 
electroacoustic efficiency in terms of high SPL and sonic performance of the sound reinforcement system. The IPAL 
system combines a high-efficient transducer with a high-power switching mode amplifier that embed a fast and 
effective ZeroLatency™ DSP. The DSP performs the double operation of both managing the loudspeaker processing 
and taking care of the differential pressure control signal. IPAL establish a global feedback between the electrical and 
the acoustic domains. Thanks to the rich graphic user interface – GUI – it is possible to weight and customize the 
feedback between the electrical and the acoustic domains. The Pressure mode relies on the DPC making it possible 
to match a specific target pressure response. Being the SPL output of any acoustic signal derived from the 
relationship between the pressure and the acoustical impedance, it’s straightforward to use a direct measurement of 
such a pressure signal to make the system track a reference target pressure model. Benefits in terms of predictability 
of the system response and reduction of sensitivity from disturbing effects could be substantially appreciated. 

 
For this trial, the DPC facility was not used, but would be for a full mitigation solution. 
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A cabinet was designed to house the diaphragm and drive.  The walls were constructed from 
25 mm plywood and the base, supporting the drive, from 50 mm plywood.  The internal volume 
was 340 litres.  No attempt was made to optimise the cabinet for maximum efficiency and for 
any operational solution, this task should be undertaken. 
The completed assembly is shown in Figure 2.2. 

 
Figure 2.2 Loudspeaker assembly 
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3 Details of trial 

The loudspeaker was fitted with lifting eyes on the base so that the cabinet could be suspended 
above the Scrubber Screen as shown in Figure 3.1. 

 
Figure 3.1  Loudspeaker suspended above the Scrubber Screen 

 
The screen vibrates at a frequency of 15.071 Hz at a constant amplitude.  The velocity time 
history is shown in Figure 3.2. 

 
Figure 3.2  Velocity time history of the screen deck 
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The amplifier would normally be incorporated with the loudspeaker cabinet, but for this trial, 
was located at a distance where it could be adjusted.  Powersoft provides a power 
management application for adjusting and monitoring the system performance and this was 
connected for the trial. 
A signal generator was used to drive the loudspeaker with a constant amplitude and frequency 
sine wave.  A frequency of 14.583 Hz was selected so that the pressure from the loudspeaker 
could be distinguished from that from the screen. 
The data acquisition system used the M+P software and National Instruments 9234 module 
hardware to collect 4 channels of signals simultaneously as follows: 

Channel 1 drive signal to amplifier 
Channel 2 near field microphone 
Channel 3 screen acceleration 
Channel 4 far field microphone 

The signals were captured for a period of 240 seconds to enable a fine frequency resolution in 
the spectra. 
The position for the near field microphone was directly above the screen as shown in 
Figure 3.3. 

 
Figure 3.3  Position of near field microphone 
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The far field microphone was positioned outside the building near ground level at the foot of a 
conveyor (Figure 3.4).  The distance from the screen was approximately three wavelengths of 
the pressure waveform. 

 
Figure 3.4  Position of far field microphone 

  

Microphone 
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4 Trial results 

4.1 Loudspeaker only 

For these measurements, the loudspeaker was driven at 30 A and the screen was not running.  
Other screens in the building were operating and their contribution to the spectrum is 
significant.  Figure 4.1.1 shows the spectra from both microphones.  The contribution from the 
loudspeaker at 14.583 Hz is clear with the near field level being much greater than that from 
the far field (94.7 dB and 68.5 dB).  The other peaks are from various other screens that were 
running in the building at the time of this measurement. 

 

Figure 4.1.1  SPL spectra from near field (blue) and far field (red) microphones 
loudspeaker only 

4.2 No loudspeaker or screen 

With both loudspeaker and screen not operating, the spectra confirm that the peaks 
corresponding to the loudspeaker are now missing (Figure 4.1.2) 

 

Figure 4.1.2  SPL spectra from near field (blue) and far field (red) microphones 
loudspeaker and screen not operating 



EDR1060/5                                           

 

Page No. 9 

 

4.3 Screen only 

With only the screen operating, the peaks at 15.071 Hz are now visible in the spectra 
(Figure 4.3.1).  The near field SPL was 110.2 dB and the far field SPL was 77.0 dB. 

 

Figure 4.1.3  SPL spectra from near field (blue) and far field (red) microphones 
screen only operating 

4.4 Screen and loudspeaker 

With both screen and loudspeaker operating, the spectra show both peaks (Figure 4.1.4).  The 
SPLs associated with both peaks are: 

 Near field Far field 

Loudspeaker 94.4 dB 67.4 dB 

Screen 110.0 dB 73.8 dB 

 

 

Figure 4.1.4  SPL spectra from near field (blue) and far field (red) microphones 
screen and loudspeaker operating 
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In the near field measurement, the loudspeaker produced 15.6 dB less than the screen.  As an 
approximation, 6 similar loudspeakers could generate the same SPL as the screen.  In the far 
field, the difference was 6.4 dB and this would imply that only two loudspeakers would be 
needed.  In practice, neither of these numbers is likely to be exact, but it does indicate that a 
manageable number of units should provide a satisfactory noise cancelling solution. 

5 Further development 

This study has shown that a practicable active noise solution should be possible.  There are 
three further activities that need to take place before implementing a solution.  The first is to 
design an optimum efficiency cabinet from materials that can withstand the environment 
around the screen and the second is to introduce the DPC control.  Both of these activities are 
best undertaken by Powersoft engineers and an approach has been made to engage them in 
this project. 

The third activity is to create an acoustic model of the screen and surrounding loudspeakers so 
that optimum positioning can be predicted for maximum noise cancellation.  Dr Patrick Macey 
of PACSYS is an expert in this area and has agreed to participate in this study. 

 


