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Abstract-Noise pollution is one of the primary
concern these days in industrial areas as well as
urban areas. High noise levels are the reason for ill
health and cause various problems like elevated
noise in factories, workplaces can cause hearing
impairments, hypertension, sleep disturbance, etc.
Hearing loss is one of the worst effect of exposure to
high noise levels. The reason for this is the damage
in the stereo cilia present in the cochlea of internal
ear. The middle ear of human beings along with the
ear pinna amplifies the sound by a factor of 20 so
that very high pressure reach the internal ear which
can create trauma in the cochlear structures leading
to irreversible hearing loss.140 dB is the maximum
exposure our ear can handle.Since noise pollution as
become a problem sound level meter can be used to
detect and monitor sound levels. It’s a device that
can measure noise level which is perceived by
human ear.The electrical signal from the
microphone is fed to the pre-amplifier of the sound
level meter where the signal is amplified and ‘A’
Frequency weighting is done over 50Hz to
8000Hz.Then the signal is prepared for rectification
and direct reading is displayed on the meter. The
rectifier gives the RMS value of the signal. The RMS
signal is then exponentially averaged using a time
constant of 0.1 s ("FAST") or 1 s ("SLOW") and the
result is displayed digitally. If the value is greater
than a specified value then a message is sent through
a GSM module alerting them of the increased sound
levels. The system logs the A weighted sounds and
provides output has perceived by human ear, if the
sound level is higher then allowed noise levels a
message is sent.
Keywords- Sound level meter, High level sound,
Noise pollution.

1. INTRODUCTION
Noise pollution can be defined as high level of
sounds which can cause ear problems. Which
are
mainly
caused
bymachinesandtransportationsystems,motorvehi
cles,aircraft, andtrains. Outdoor noise is
summarized by the word environmental noise.
Urban planning plays a key role because
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sensitive area like hospital and industrial cannot
share same locality. Noise-induced hearing
loss can be caused by outside (e.g. trains) or
inside (e.g. music) noise.
High noise levels can contribute to
cardiovascular effects in humans and an
increased incidence of disease. So use of sound
level meter can help in monitoring sound levels
in various economic zones in urban areas as
well as keep a vigilant eye on welfare of people
in the urban areas.
The noise rules laid down by government in
2000 shows the values of dB levels which setup
bench mark in controlling the sound levels in
urban residential and industrial areas. This
paper focuses on review of a system to measure
a sound level using a meter. It will be useful in
controlling the noise levels in urban housing
areas to maintain tranquility and peace using by
authorities. „A‟ frequency weighing setting
which closely depicts sound such as perceived
by human ears. The system consists of
microphone,
preamplifier,
rectifier
and
computing device to perceive the sound in a
pure way. The data obtained using algorithm is
sent over SMS to officer of noise control board
for further assessment.
The objective of this paper is to:
i)Carry out literature review of various
techniques to implement the sound level meter;
ii) To explain design steps for a Sound Level
Meter (SLM) having following specification:

Condenser microphone.

Integrating sound level meter.

Frequency Range: 100Hz - 8000Hz

A frequency weighing.

Sound level Range: 35 dB - 110 dB
Section 2 explains the types of sound level
metersbased on literature review. Section 3
explains the basic block diagram for
implementation of sound level meter. The
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microphone along with preamplifier circuit,
rectifier and Arduino is explained in this
section. Section 4 gives summary of the paper.
2. TYPES OF SOUND LEVEL METER
There are two kinds of sound measuring
instruments, they are integrating sound level
meter and non-integrating sound level meter. In
an integrating-averaging meter, the AC signal
from the microphone is converted to DC by a
root-mean-square circuit the output of the RMS
circuit is linear voltage and is passed through
alogarithmic circuit to give a readout in
decibels(dB) is one that can measure an
equivalent continuous Sound level and is
required for any proper occupational or
environmental noise monitoring.
Non-integrating meter: A non-integrating meter
shows the reading for a specific time and are
mostly used for short burst of sound which are
very specific over time length like bullet fire or
an artillery round.
They are used for research purposes.
Different versions of sound level meter are
defined because of standards set by
International
Electro
technicalCommission61672 which defines the
standards for Laboratory use and environmental
use,SLM are of the two classes, Class1 and
Class2, have the same functionality but
different tolerances for errors. Class 1
instruments have a wider frequency range.
ANSI specifies SLM as three different types,
namely 0, 1 and 2.Type 0, with Type 1 and
Type 2 progressively looser in terms of the
tolerances allowed. It is generally easier to
make a measurement instrument meet wider
tolerances and this is usually reflected in the
price. Type 1 instrument is more accurate then
type 2 instrument. When the new standard for
sound level meters, IEC 61672, was developed,
Class was replaced by Type. All of the
electronic components used in a sound level
meter such as resistors, capacitors and even
microprocessors will have very slight
differences and these all add up to give each
instrument its own variation from the
ideal. There are also other factors such as the
uncertainty of the measurements made when an
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instrument is being designed or verified. The
equipment used to test a sound level meter will
itself have some level of tolerance and all of
these factors add up. At the reference frequency
of 1kHz, the tolerance limits for Class 1 are +/1.1dB and for Class 2 the tolerance is +/1.4dB.At the lower and upper extremities of the
frequency range, the tolerances are wider. At
20Hz, the tolerances are +/-2.5dB for Class
1 and +/- 3.5dB for Class 2.At higher
frequencies, the same applies. The tolerances
for a Class 1 instrument are tighter at
frequencies above 8kHz with the tolerances at
10kHz being +2.6dB, -3.6dB for Class
1 and +5,6dB, for Class 2.Thus the tolerance is
tighter in class 1 then in class 2.
2.1 Types of Frequency Weighting For
Sound Level Meter
Frequency Weighting selections will allow the
user to obtains reading which provide exact
representation to sound pertaining to how a
human hears.A,B and Z are the most used
weighting for sound level meter.
Human ear perceives 50 Hz to 8 kHz of the
frequency range and doesn‟t detect high
frequency which can be said has ultra-high
frequencies. In other words, sound levels at
certain frequencies are boosted or cut (to match
how human ear responds to sound level). It was
only meant for quiet sounds in the region of
40dB sound pressure level
Frequency weighing C is the type which
displays all the range of frequency with equal
weighting but it is not a human perceives.
3. BLOCK DIAGRAM
The block diagram of sound level meter
isshown in fig.3.1,it consist of a mic and
preamplifier circuit, since mic output is in
millivolts a preamplifier is required. Rectifier
and Micro-controller is required to convert to
digital signals and use it too process through
Arduino.

Fig 1 Block Diagram of Sound Level Meter
[ref. 4]
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3. 1 COMPONENTS USED
3.1 Microphone
A microphone is a device which changes sound
pressure level to electrical signal which is of
very low voltage. Sound information exists as
patterns of air pressure; the microphone
changes this information into patterns of
electric current. This pattern of electrical signal
needs precision circuits to calculate it in
logarithmic values.Which will define the
quality of sound level meter.

Fig 2 Condenser microphone [7]
In a condenser microphone, the diaphragm is
located close to a back plate. A battery is
connected to both pieces of metal, which
produces an electrical potential, or charge,
between them. The charge generated depends
upon the voltage given to the plate and distance
between both the plates. The change in distance
is directly proportional to sound pressure
incident on the diaphragm. When the distance
changes, current flows in the wire as the battery
maintains the correct charge. The amount of
current is essentially proportional to the
displacement of the diaphragm, and is so small
that it must be electrically amplified before it
leaves the microphone.
3.1.2 The Microphone
The microphone used in our sound level meter
is a condenser microphone and its specifications
are:
• Direction: Omni directional foil electret
microphone
• Dimensions: 9.7mm diameter and 4.5mm
height.
• Frequency Range: 100 Hz to 10 kHz.
• Operating voltage range: 1Volt to 10Volt.
• Sensitivity: -44dB (0dB = 1V/Pa) at 1kHz
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• Loading Resistance: 2200 Ohms
• Power Supply: 1.5 Volt
• Operating Temperature: -20 degree Celsius
to 60 degree Celsius

3.2 PRE-AMPLIFIER
Fig 3Pre-amplifier [15]
The capsule is biased by the supply voltage
through R1, and it outputs an AC voltage that is
riding a DC offset of approximately ½ the
supply voltage.
The output from the capsule is an extremely
small voltage, so the signal from the capsule is
amplified by IC1G1, an operational amplifier
stage. By default, the preamplifier has an
arithmetic gain of 100 (20 dB), and the gain can
be
adjusted
by
populating
R17
.The audio output is DC coupled, riding one
half the supply voltage, so it can be directly
connected to the ADC of a microcontroller.
3.3 RECTIFIER

Fig 4 Envelope detector[15]
The op-amp inverts and amplifies the signal.
When it‟s output swings high, D2 turns on, and
charges C1. When the op-amp output is high or
not swinging, D2 is turned off, and C1
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discharges through R9. Thus, C1 tracks the
peaks of the input signal.
IC1G4 is a buffer amplifier, so external loads
on the envelope pin won‟t change the C1‟s
charge/discharge behavior.
This results in a signal that tracks the peak
amplitude of the input signal. A louder sound
will result in a higher voltage on the Envelope
pin. As with the audio pin, the envelope can be
connected to the ADC of a microcontroller.
This all have been built on a pcb of a sparkfun
sound detector-SEN 12642 [15].
3.4 ARDUINO
The Arduino Uno is a microcontroller board
based on the ATmega328 . It has 14 digital
input/output pins (of which 6 can be used as
PWM outputs), 6 analog inputs, a 16 MHz
crystal oscillator, a USB connection, a power
jack, an ICSP header, and a reset button. It
contains everything needed to support the
microcontroller; simply connect it to a
computer with a USB cable or power it with a
AC-to-DC adapter or battery to get started. The
Uno differs from all preceding boards in that it
does not use the FTDI USB-to-serial driver
chip. Instead, it features the Atmega8U2
programmed as a USB-to-serial converter.

This is a GSM/GPRS-compatible Quad-band
cell phone, which works on a frequency of
850/900/1800/1900MHz and which can be used
not only to access the Internet, but also for oral
communication (provided that it is connected to
a microphone and a small loud speaker) and for
SMSs. Externally, it looks like a big package
(0.94 inches x 0.94 inches x 0.12 inches) with
L-shaped contacts on four sides so that they can
be soldered both on the side and at the bottom
4. RESULT
The pre-amplifier stage is tested by using a tone
generator application known as Audio test tone
generator.. This app generates multiple
waveforms like sine waveform, triangle
waveform,
square
waveform
and
sawtoothwaveform. The custom frequency
selection is from 2 Hz to 20 kHz. The generated
waveform is displayed on the screen of the
mobile. The purpose of this application is to
give various waveforms as input to the
microphone at a certain frequency and observe
the amplified output on the oscilloscope. A sine
wave is generated from the Audio test tone
generator app at a frequency of 4 kHz and is
given as a input to the microphone. The signal
is amplified by a gain of 100 and the output is
observed on the oscilloscope. The generated
waveform matches with the signal displayed on
the oscilloscope which is the amplified output.
Figure 4.1 shows the amplified sine waveform
displayed on the oscilloscope.

Fig 5. Arduino Uno Board[9]
3.5 GSM

Fig 7 Sine waveform
Fig 6 GSM module [16]
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4.4 Frequency response of pre-amplifier

DECIBELS

4.2 Amplified triangle waveform displayed on
the oscilloscope
A triangle wave is a non-sinusoidal waveform
named for its triangular shape. It is a periodic,
piecewise linear, continuous real function. A
triangle wave is generated from the Audio test
tone generator app at a frequency of 3 kHz and
is given as a input to the microphone. The
signal is amplified by a gain of 100 and the
output is observed on the oscilloscope. The
generated waveform matches with the signal
displayed on the oscilloscope which is the
amplified output.

FREQUENCY

Fig 10 Frequency response
4.5 Result of Rectifier- stage

Fig 8 Triangle waveform
4.3 Amplified square waveform displayed on
the oscilloscope
A square wave is a non-sinusoidal periodic
waveform, in which the amplitude alternates at
a steady frequency between fixed minimum and
maximum values, with the same duration at
minimum and maximum. A square wave is
generated from the Audio test tone generator
app at a frequency of 2 kHz and is given as a
input to the microphone. The signal is amplified
by a gain of 100 and the output is observed on
the oscilloscope. The generated waveform
matches with the signal displayed on the
oscilloscope which is the amplified output.

Fig 11Rectifier Stage
A sine wave is generated from the Audio test
tone generator app at a frequency of 4 kHz and
is given as a input to the microphone. The
signal is amplified by a gain of 100 and the
output is observed on the oscilloscope. The
output signal from the pre-amplifier stage is
given as a input to the envelop follower stage.
The output of the envelope follower stage
displays the charging and discharging of the
capacitor present in the peak detector. This
output is observed on the CRO by connecting
the envelope pin of the sound detector module.
Figure 4.4 shows the output of the envelope pin.

Fig 9 Square wave
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4.6 Results of decibel-scale
Table 1 (decibel levels)
PARAMETE
RS

THEORETIC PRACTIC
AL DECIBLE AL
VALUES
DECIBLE
VALUES

AIRPLANE
TAKEOFF

100db

99db

HEAVY
TRAFFIC

90dB

89dB

CITY
TRAFFIC

80dB

78dB

70dB

68-70dB

60dB

64-66dB

TV SOUND
AIR
CONDITION
ER

4.7 ResultofGSM module
The GSM module is used to send a message
alerting the concerned authorities about the
increase in the sound pressure level. In this
project if the value increases above 80 dB then
a message is sent via the GSM module

5. Summary
The sound level meter is essential in noise
monitoring in urban areas, A frequency
weighing lets us perceive a realistic approach to
noise. The assembly of microphone,
preamplifier circuitry is essential for sensitivity
to noise. The frequency monitoring between
20Hz to 8000Hz is achievable with 110 dB has
maximum output. This leads to effective
monitoring of noise in urban environment. The
complexity of the sound level measurement is
just and compact making it very portable.
6. Conclusion
In this project, we have designed a sound level
meter with following specification. „A‟
frequency weighting that perceives a realistic
approach to sound. The assembly of
microphone, preamplifier circuitry is essential
for sensitivity to noise. The frequency
monitoring between 100Hz to 8000Hz is
achievable with 110 dB as the maximum
output. This leads to effective monitoring of
sound in urban areas.
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