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review
■ Mike Richards looks at the new bhi DESKTOP DSP noise cancelling speaker

Mike Richards is impressed
with the ease of operation
and noise cancelling
performance offered by the
latest product from bhi Ltd.

bhi DESKTOP
DSP Noise Cancelling
Speaker
Table 1: Specification for the bhi DESKTOP DSP Noise Cancelling
Speaker
DC Power
Connector type:
Input voltage:
Input current:
Line Level Audio Input
Connector type:
Input voltage range:
Input impedance:
Speaker Level Audio Input
Connector type:
Input voltage range:
Input impedance:
Input power rating:
Audio Output
Speaker Output power:
Bandwidth:
Volume levels:
Headphone output:
DSP Noise Cancellation
Levels:
Noise reduction:
Tone reduction:
Indications
Status:
green
Audio tones:
memory store

2.1mm DC power jack (centre positive)
12 to 18V DC
10mA standby
125mA active (no signal)
2.5A peak
3.5mm mono or stereo line level
160mV to 1.6V pk-pk
10kΩ (±2kΩ) nominal
2 x 4mm socket/screw binding posts (mono)
350mV to 3.5V pk-pk
8Ω (±2Ω) nominal
1.5W max
10W peak (supply voltage of 18V)
50Hz to 4.3kHz
16 levels (3dB steps)
3.5mm mono or stereo (8 to 64Ω)
Eight levels + off
9 to 35dB
4 to 65dB
Multicolour light emitting diode (LED) – red, amber and
Power-up, power-down, DSP filter level, volume and
Input overload indication

Controls
Power/Volume:
DSP level:
Physical
Weight:
Height / Width / Depth:
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Digital rotary encoder with push function
Digital rotary encoder with push function
1.65kg
200 x 160 x 150mm

T

he new bhi DESKTOP digital
signal processing (DSP) noise
cancelling speaker represents
the culmination of many years of
development, where the design has
been adapted in response to feedback
from users. Simplicity of operation
combined with a time proven noise
reduction algorithm are at the heart of
this design.

Connections
To make the bhi DESKTOP as versatile
as possible it can be connected to the
Line or speaker outputs of your receiver.
For connection to a speaker output, a
pair of terminal posts is provided that
can accept either 4mm banana plugs or
bare wire ends. This speaker input can
handle signal levels between 350mV
and 3.5V peak-to-peak (pk-pk), which
should be fine for most receivers. When
using the Line output from a receiver, the
bhi DESKTOP has a standard 3.5mm
socket that can accept input levels
between 160mv and 1.6V pk-pk. The bhi
DESKTOP is supplied with a speaker
connection lead that’s ready to go, with a
3.5mm mono jack at one end and 4mm
banana plugs at the other. For monitoring
using headphones, a standard 3.5mm
stereo socket (wired mono) cuts off the
internal speaker when the headphone
jack is inserted.
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An external power source is required
that can supply between 12 and 18V
DC at 2.5A (peak) via a 2.1mm coaxial
power plug.
There are a number of options for
mounting the speaker, though you need
to remember that the controls on the
right-hand side need to be accessible.
The bhi DESKTOP can simply be sat on
a shelf or screwed to the wall or other
fixing using the included adjustable and
removable swivel mount.

Peek Inside
As regular readers will know, I always
like to get inside review equipment and
find out how it works. As usual, Graham
from bhi Ltd. was extremely helpful and
supplied me with everything I needed for
the review, including circuit diagrams!
The DESKTOPs specification is shown
in Table 1.
At the heart of the unit is bhi’s
bespoke commercial DSP module that
handles the noise reduction work. The
bhi noise reduction system operates
by examining the incoming signal and
searching for traces of human speech.
The recognition of speech modulation is
done by analysing the incoming signal
for modulation in the 0.6 to 6Hz range
of frequencies. At this point, you might
be thinking why so low, surely speech
energy is concentrated in the 300Hz to
3kHz range? While the 300Hz to 3kHz
range for speech is correct, what we’re
looking at here is the modulation of those
tones caused by speaking. When we
speak, we create a musical tone with our
voice box and then modulate that tone
using our mouth and tongue movements.
It is this modulation that occurs in the 0.6
to 6Hz range and so provides a useful
way to differentiate human speech from
other sounds. While the 0.6 to 6Hz range
is used to identify human speech, the
bhi unit divides the incoming signal into
a number of sub-bands and looks for the
presence of speech modulation in each
of these sub-bands. Sub-bands with
speech modulation are allowed to pass
through, whereas those without speech
modulation are attenuated – see Fig. 1.
The attenuation and the degree of the
noise reduction is adjustable in eight
steps.
A look at the circuit diagrams for the
bhi DESKTOP shows that great care
has been taken to help keep radio
frequencies (RF) out of the circuitry. The
power supply is protected against reverse
polarity and includes inductor/capacitor
radiouser
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(LC) filtering to eliminate
stray RF. A similar technique
is applied to the speaker and
Line inputs, with separate LC
filtering provided.
Overall control of the bhi
DESKTOP’s features is
managed by a PIC16Fxx
series microprocessor
and it was good to see
that rotary encoders have
been employed for the two
rotary controls. The use
of a rotary encoder and a
digital potentiometer chip
should provide a very reliable
solution and avoids the
problem of noisy volume
pots!
The main audio amplifier
is a TDA2030 unit that can
supply up to 10W peak
output when used with an
18V supply line. The two
internal speakers comprised a 4in roll-

The bhi DESKTOP’s input/output connections and
its volume and filter level rotary encoders.

Fig. 1: A graph showing
the bhi DESKTOP’s noise
reduction profile.

Fig. 2: A simplified block diagram for the bhi DESKTOP.

surround bass unit and a 1in dome
tweeter. I’ve shown a simplified block
diagram for the bhi DESKTOP in Fig. 2.

Operation
In response to feedback from users,
operation of this new model has been
9

simplified, so I was interested to see
what had been done. As I mentioned
earlier, there are just two rotary controls
mounted on the side panel of the bhi
DESKTOP. The top control provides
volume adjustment and the lower control
is used to adjust the noise reduction
level. As both controls are continuous
rotary devices, bhi has developed a
simple tone system to signal the setting
of the noise reduction control. As you
turn the knob clockwise, the beep tone
increases in frequency with each click
and repeats the top frequency when you
reach the highest setting. Similarly, when
reducing the noise reduction, the tone
frequency decreases until the lowest
setting when it repeats. The beep volume
can be set to off, low, medium or high.
In practice, I found this to be a very
simple and intuitive system that worked
extremely well. The volume control didn’t
use any beeps but the operation was
obvious, that is clockwise to increase
volume and counter clockwise to reduce!
Both of the rotary controls could be
clicked by depressing the knob. Clicking
the volume control turned the unit on/off,
while clicking the noise reduction knob
disabled the noise reduction. The state
of the noise reduction was shown via the
light emitting diode (LED) on the front
panel, which showed green with noise
reduction on and red with it off.
The use of a microprocessor in the
bhi DESKTOP has enabled some other
useful features. If you apply an input
level that’s too high, the front panel LED
will flash red if the signal peaks are
overloading or flash continually to show a
permanent overload. The microprocessor
also provides a sleep facility, where the
speaker will go into standby mode if no
signal is received after 60 minutes. As
soon as a signal reappears on the input,
the unit will automatically start-up. When
in standby mode, the power consumption
reduces to an economical 10mA. On
powering up, the unit also remembers
the last noise reduction setting used.

Performance
As you can see from the previous
section, the bhi DESKTOP is very simple
to operate, with just volume and a
single noise reduction control to adjust.
However, that simplicity doesn’t detract
from its performance which meets the
high standard bhi is famous for. Objective
measurement of noise reduction is quite
difficult because this is dependent on
a voice signal being present. For this
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review, I used subjective measurements
using a variety of software defined
radio (SDR) receivers and a couple of
conventional analogue receivers. Not
surprisingly, the results were very similar
regardless of the receiver used.
One important point to note about
the bhi noise cancelling system is that
it is designed to reduce noise on voice
signals, so you are unlikely to see much
benefit if you mainly listen to music
stations. On the other hand, the bhi
DESKTOP makes quite a nice external
powered speaker unit even without the
noise reduction system.
One other important factor to consider
is whether you are listening using the
speaker or headphones. This is important
because headphones compress the
dynamic range of the sound and make
quiet sounds appear much louder than
when listening through speakers. As a
result, the processing artefacts from the
noise reduction become more audible
when using headphones.
I started on the amateur bands
because they are probably the best
source of weak communication audio
speech signals. In order to compare the
different noise reduction settings fairly, I
used my FUNcube Dongle Pro+ receiver
with the new SDR-Console V2.1 Beta
software on the 7MHz band. Once I’d
found a suitably weak signal, I made an
in-phase and quadrature (IQ) recording
of that band segment and then replayed
it in a continuous loop. By using this
technique I could observe the effect
of different noise reduction settings on
exactly the same signal. The station I
selected was readable but very noisy and
only just showing on the waterfall display.
Activating the bhi noise reduction on the
minimum setting immediately produced
a worthwhile noise reduction. As I then
moved up through the eight steps, the
noise reduction progressively increased
and it wasn’t until I reached setting 6 that
a few watery sounds started to creep
in when using headphones. However,
when listening through the speaker I was
able to go up to setting 8 with very few
audible artefacts. On the test signal, the
best balance between noise reduction
and signal quality occurred around
setting 3 when using headphones and 6
when using the speaker.
Next up was to try the noise reduction
on the short wave broadcast bands. For
this, I tuned to the 13.5MHz broadcast
band and found a news transmission
to record. Not surprisingly, the results

were very similar to the amateur band,
with noise reduction settings between
1 and 6 proving to be the most useful
for headphones and the full 8 available
through the speaker.
The final test was to move onto VHF
and to see how the bhi DESKTOP
fared on the air and marine bands.
Transmissions on these bands tend to
be very brief, so there’s not much time
for the DSP to adapt. In practice, the
bhi DESKTOP did particularly well and
produced excellent audio. The DSP
acted rather like a noise gate in between
transmissions and I was able to use
it very successfully to monitor activity
at my local airfield without having to
listen to hiss between signals. I know
I could have used AM squelch but the
bhi DESKTOP was better because I
didn’t have to set a threshold below
which I would lose signals. With the bhi
DESKTOP’s adaptive DSP it suppressed
the noise in between transmissions
but loud strong signals were left alone,
so there were no artefacts. However,
very weak signals could still be heard
and the DSP kicked in to reduce the
noise. I hadn’t thought of using the bhi
DESKTOP for strong signals before
but it does make a particularly effective
noise gate! For this purpose, I was able
to regularly use the DSP at setting 7 or
8 when monitoring the airband on the
speaker.

summary
It’s always refreshing to see good
products evolve and that is exactly
what’s happened with the bhi
DESKTOP. The team has listened
to user feedback and the result is a
very capable and easy to use noise
reduction and powered speaker
system.
The bhi DESKTOP DSP noise
cancelling speaker costs £179.95
(plus shipping) and is available
from bhi Ltd, PO Box 318,
Burgess Hill, West Sussex RH15
9NR and radio suppliers.
Telephone: +44 (0)1444 870333.
E-mail: sales@ bhi-ltd.com
Online Shop: https://bhi-ltd-shop.
com
My thanks to bhi Ltd. for the
loan of the review model and their
technical support in producing this
review.
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