
PICTURE THE SCENE: YOU’RE IN

Until recently, the Grand Concourse at Sydney’s Central railway station was the epitome 
of an acoustically hostile environment. Alice Gustafson learns how Acoustic Directions 
changed this perception

Grand Intelligibility
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A 3D representation of the virtual 
acoustic model that was used to 
predict the impulse responses and 
STI performance

Glenn Leembruggen, principal of 
Acoustic Directions

Acoustic Directions’ David Connor



of sound striking the ceiling and 
glass barriers was substantially lower.  
This is due to a combination of the 
Omniline box design, array shape and 
the mathematics of the ASP process.

‘The ASP optimisation process is 
unique as it allows the designer to 
tailor frequency response and level 
targets for the entire coverage area, 
and those areas which must be 
hard-avoided with sound radiation,’ 
furthers Mr Leembruggen. ‘It is 
substantially more sophisticated than 
other manufacturers’ algorithms as 
the frequency response of sound 
reaching any part of the room can be 
examined and tailored.’

arrays of 12-element Omniline 
loudspeaker elements, with each 
element being individually processed 

arranged in two groups of three and 
one group of two, resulting in a total 
of 96 Omniline elements which were 
supplied by Martin Audio’s Australian 
distributor TAG . ‘The driving system 
for each array group is unusual,’ 
points out Mr Leembruggen. Sub-
groups are formed by driving each 
element of an array in parallel with 
corresponding elements in the other 
arrays within that group. 

These sub-groups are driven via a 
100V distribution system by a total of 

MediaMatrix Nion signal processing 
channels, located some 150m from 
the loudspeakers. The 100V speaker 

transformers are ultra-matched 
bespoke types made by Harbuch 
Electronics in Sydney, boasting low 
distortion and 10-degrees of phase 
shift at 20kHz. ‘New Era Group 

complex cabling and installation 
processes, paying due attention to 
heritage details,’ Mr Leembruggen 
adds.

Commissioning
Mr Leembruggen notes that the 
commissioning stage was just as 
important and detailed as the design 
phase. During this period, every 

all adjustments carefully optimised.

every electronic and loudspeaker 
component in the signal chain was 

checked for connectivity, polarity 
and frequency response, including 

entered,’ he explains. ‘The second 
stage of the process is equalisation 
and level adjustment, which involved 
numerous spatial measurements 
of frequency response using our 
WinMLS2007 analyser, followed by 
careful equalisation with our curve-

were then made to the equalisation 
by listening to music and live and pre-
recorded speech.’

new system performs very well, and 
better than any other solution would 
have’. However, a perfectionist at 
heart, he admits that the original 
solution would be been more 
effective at winning the reverberation 
war. ‘The inclusion of acoustic 
treatment in the ceiling would have 
provided a better outcome in terms 
of speech intelligibility, but for a 
space that has so many constraints, 
the outcome has nevertheless set a 
benchmark for this type of space.’

At this point, Pro Audio Asia 
enquires as to why the Central 
Station’s acoustic problems weren’t 
solved earlier. After some thought, 
Mr Leembruggen offers that it comes 
down to a combination of technical 
skill, appropriate technology and 
client support. 

‘The Grand Concourse is a 

the outcome is a culmination of our 
acoustic design skills, experience, 
and commissioning process,’ he 

are amongst the world’s leading 
sound system design consultants 
and it needed that degree of 
expertise to develop a solution. 
But integral to that solution are the 
loudspeaker technology and the 
ASP optimisation, which have only 
recently become available,’ he adds 
quickly. ‘And unless the client is 
completely supportive, sophisticated 
problem-solving solutions cannot 
deliver the required outcomes. 

approach and through their project 
delivery specialist Charles Chan, 
provided all the necessary resources 
for the project to be successful. 
This was a completely collaborative 
project, and it was most enjoyable.’

Perhaps most importantly, 

considerably, as the intelligibility 
is reported to be ‘remarkably high’ 
throughout the Concourse, even 
during rush hour. ‘We understand 

with the results,’ smiles Mr 

only one, as Acoustic Directions 
was recently awarded a Special 
Commendation for Engineering 
Excellence award at the 2012 Audio 
Visual Industry Awards (AVIA) in 
recognition of the project.

In fact, due to the success of 
the new system, Central Station 
management has suggested the 
Concourse be used for live music 
events, as it can be zoned. ‘We are 

best clarity for size of coverage area 
and therefore is likely to work better 
than temporary systems that could 
be brought in for special events,’ he 
concedes. ‘The Omnilines deliver an 
acoustic punch that is well above 
their size, and this makes live music 
and promotional events a real 
possibility.

‘It was a privilege to be part of 

support to deliver this outcome, and 
we were thrilled to receive the AVIA 
commendation for this project,’ he 
concludes. ‘We pride ourselves on 
our engineering skill, our creativity 
and our approach of applying 
rigorous design principles to every 
job within a framework of originality 
and collaboration. This AVIA award 
validates our approach.’

www.acousticdirections.com

www.harbuch.com.au

www.martin-audio.com

www.neweragroup.com.au 
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1/4 Horizontal

Martin Audio Omniline loudspeaker arrays employing ASP line the Concourse

Charles Chan, project manager 
and facilitator for RailCorp on the 
project

Acoustic Directions’ David Gilfi llan

A 5m long 
ultra-directional test 
loudspeaker determines 
the severity of the echo

Eight arrays of 
12-element Omniline 
loudspeaker elements 
cover the Concourse

Martin Audio’s display 
prediction software 
was used to optimise 
the Omniline arrays


