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Abstract— In this paper, we investigate the application of 

android smart phone for measuring traffic noise. The word 

"noise" is derived from the Latin word "nausea" meaning 

seasickness. Noise, can be said to be as unwanted serious 

threat or excessive sound, is an undesirable byproduct of 

urbanization. This application can be meant to be used 

instead of conventional noise measurement instrument. 

Depending upon the filter used, differences in measurements 

may occur. Devices employing AGC (automatic gain 

control) will have significant measurement errors. For the 

present study, this device is used for the collection of data 

instead of precision sound level meter. The word “sound” 

and “noise” are two different parameters its not similar at 

all. When the limit of sound level reached above 70db, it 

comes in the category of noise. Above 80db it proves to be 

dangerous to human health including hearing loss and it is 

said to be noise which should be avoided. The present piece 

of work highlights the possibility of the prediction of the 

optimum condition for the analysis of traffic noise. This 

model is obtained by collecting the experimental data of 

roadways of different locations recorded by android based 

software which is pre-calibrated with digital sound meter 

instrument. By doing so, it reports the accuracy of 

Smartphone sound measurement applications (apps) and 

whether they can be appropriately employed for 

occupational noise measurements. 
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I. INTRODUCTION 

Noise is an unwanted sound signals which is obtained by 

pressure changes in one medium (generally air), caused due 

to turbulence or vibration. The amplitude of this pressure 

change is defined in terms of sound level and rapidity of 

these pressure changes, here, rapidity is used in the context 

that how fast the pressure changes. These sound levels are 

measured in decibels (unit).  

Frequency of sound is expressed in terms of cycle 

per second or in hertz. Audible sound lies in the frequency 

range between 16 to 2000 Hz. But at the frequency range of 

500 Hz to 4000 Hz the ear seems to be most sensitive, much 

less sensitive at high frequencies.  

With rapid industrialization, increasing 

urbanization and high density traffic from the last four 

decades has increased to a large number of environmental 

hazards and problems. Effects of noise pollution on human 

beings are generally attacked on cardiovascular, 

psychological and physiological system of the body. 

A. Android Based Smartphone: 

This application can be meant to be used instead of 

conventional noise measurement instrument. Depending 

upon the filter used, differences in measurements may 

occur. Devices employing AGC (automatic gain control) 

will have significant measurement errors. For the present 

study, this device is used for the collection of data instead of 

precision sound level meter. 

Glossary Of Terms: 

1) Sampling Speed: 

The sampling speed determines the amount of data per 

second receives. Larger values give more accurate 

calculations. 

2) Gain: 

It is a factor by which the input signal is amplified. 

3) Low Pass Filter (LPF): 

LPF is a kind of filter that passes low frequency signals and 

attenuates signals with frequencies higher than the reference 

frequencies. 

4) High Pass Filter (HPF): 

HPF is a kind of filter that passes high frequency signals and 

attenuates signals with frequencies lower than the reference 

frequencies. 

5) Band Pass Filter (BPF): 

BPF is a kind of filter that passes frequencies within a 

specific range of bandwidth around the reference frequency 

signals and attenuates signals with frequencies outsides the 

range. 

6) DB: 

This unit describes the relative loudness perceived by the 

human ear. 

7) LAeq: 

LAeq or equivalent continuous A-weighted sound pressure 

level is a sound pressure level measurement parameter. 

A pictorial view of this smart phone application has 

been given in fig. 

 
Fig. 1: Pictorial view of android based smart phone having 

set up of noise meter app. 
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II. GENERATION OF TRAFFIC NOISE 

When the source of sound generation is stationary, it is 

known as point source and it radiates the sound signals in all 

directions equally like a pulsing sphere. When sources of 

sound generation are moving along the straight line, then the 

sound signal radiates like a pulsing cylinder from the source 

of generation (Elsevier Applied Acoustics 66 (2005) 1180–

1195). When we doubles the number of sound sources, the 

level of sound increased by 3db.This 3db change is barely 

noticed by most of the people. But it may be noted that there 

is a different sensitivity to particular frequencies or pitches, 

in other words we can say that all frequencies doesn‟t 

possess the same sensitivity (Haykin, 1994). 

A. Traffic Noise Sources: 

In most of the urbanized areas, the main sources of traffic 

noise are the motors and engine, tire, aerodynamic and 

braking elements of automobiles. Roadway noise is the 

associated sound energy emanating from automobiles 

including heavy and medium trucks. It contributes more to 

environmental noise exposure than any other noise source, 

and is considered mainly of exhaust system of automobiles 

(Songklanakarin, 2005). The major source which contributes 

the generation of vehicular traffic noise is given as follows:- 

 Noise barriers obstructions. 

 Road gradient. 

 Termination of sound signals due to absorption 

properties of ground and also due to the distance 

between source and destination. 

 Speed of the traffic. 

 Flow of traffic volume. 

 Number of heavy vehicles passed. 

 Natural properties of road surface. 

B. Causes Of Road Traffic Noise: 

Volume of traffic, speed of traffic & type of traffic are 

generally the main parameters on which the noise level of 

traffic depends. Since loudness of traffic noise increased due 

to traffic density of heavy vehicles, large number trucks and 

greater speed. Noise produced by engine, exhaust and types 

combines to form vehicular noise. There may be some other 

reasons of loudness of traffic noise i.e. Due to defective 

mufflers or faulty hardware equipment on vehicles. Any 

situation which causes heavy stress on motor engines will 

cause to increase of traffic noise levels. (Paoprayoon, et al 

2005). However in addition to this, there are many complex 

parameters which deeply affects the loudness of traffic 

noise. Let us consider an example, an observer goes away 

from busy roads then noise level of traffic is reduced by the 

distance, vegetation, terrain, and other natural and artificial 

obstacles. Traffic noise pollution doesn‟t show its hazardous 

aspects for the people who lives more than 200m away from 

heavy traffic or more than 20m to 70m away from light 

areas. 

C. Characteristics Of Sound Signal: 

Characteristics of sound signal has three main quantities i.e. 

given as under:- 

 Loudness of sound signal. 

 Pitch of sound signal. 

 Type of sound signal. 

Loudness of sound signal is a physical sensation. Loudness 

of sound signal depends upon sound pressure and also on 

the physical duration and spectrum of harmonics (J.L., and 

Kraige, L.G. 1997. Engineering Mechanics: Dynamics, 4th 

Ed., John Wiley & Sons, Inc.) 

Pitch may be defined as the frequency of sound 

signal produced by human ear. High pitch node is raised by 

a high frequency and similarly low pitch node is produced 

by low frequency. Single tone sound signal are also called 

pure tone which have sound of only one frequency, such as 

it is given by electronic signal generator or a tuning fork  

(Paoprayoon, S. 2004. Modeling traffic noise at a signalized 

intersection) 

D. Relation Of Noise With Vehicular Traffic Volume And 

Its Speed; 

It can be understood by taking an example, i.e. while 

reducing the speed of vehicle from 40kmph to 30kmph is 

easier than removing 50% of the traffic from the road. 

Speed 

(kmph) 

Noise level 

(dB)  of 

automobile at 

170cm 

Noise level 

(dB)  of 

medium 

truck at 

170cm 

Noise 

level (dB)  

of heavy 

truck at 

170cm 

30 62 73 80 

31 62 74 80 

32 63 74 81 

33 63 75 81 

34 64 75 81 

35 64 76 82 

36 65 76 82 

37 65 77 82 

38 66 77 83 

39 66 77 83 

40 67 78 83 

41 67 78 83 

42 67 78 84 

43 68 79 84 

44 68 79 84 

45 68 79 84 

46 69 80 85 

47 69 80 85 

48 70 80 85 

49 70 81 85 

50 70 81 85 
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51 71 81 86 

52 71 82 86 

53 71 82 86 

54 72 82 86 

55 72 82 86 

56 72 83 87 

57 72 83 87 

58 73 83 87 

59 73 83 87 

60 73 84 87 

61 74 84 88 

62 74 84 88 

63 74 84 88 

64 74 85 88 

65 75 85 88 

66 75 85 88 

67 75 85 89 

68 75 86 89 

69 76 86 89 

70 76 86 89 

71 77 86 89 

Table 1: Relationship between noise level and speed of 

vehicles 

Source: Paoprayoon (2004) 

E. Fractors Which Affect Vehicular Traffic Noise: 

Rapid increase in population on the national level and life 

expectancy in terms of environmental aspects have been 

generated the need to furnish the environmental impact is 

the noise level which may be the result of traffic noise 

pollution and it is more complex due to the fact that roads 

are not straight and smooth i.e. Effect of friction has been 

considered. Parameters such as speed of vehicle, density of 

traffic, number of lanes, traffic mix, and width of median is 

not constant at all. (Quartieri et al.,) Since, for vehicular 

noise all of these parameters has been taken into account.  

The factors that affect the vehicular traffic noise 

have been given below:- 

 Distance of observer from the source. 

 Type of vehicle. 

 Surface of ground 

F. Propogation Of Traffic Noise: 

As we know that sound travels in the form of signals. These 

propogation of traffic noise depends on some factors. Some 

examples of these factors are ground effect, atmospheric 

effect and spreading effect. Ground effects are directly 

related to friction force and hence considered the essential 

parameter for noise generation. Direction of sound 

propogation has been changed by atmospheric conditions 

(Traffic Noise Impact in Road Intersections, International 

Journal of Energy and Environment, Issue 1, Volume 4 

(2010), pp. 1-8, ISSN: 1109-9577). 

III. METHODOLOGY 

The following section describes the methodology adopted 

for the present dissertation. 

A. Calibration Of Android Noise Meter And Digital Mete: 

According to the work plan, we have to carry out the 

calibration of android noise meter instrument which were 

not present at the sampling stations. The calibration is 

carried out in Gorakhpur because we have not allowed to 

carry the device outside the Gorakhpur. This is done by 

collecting the noise data by android based noise meter and 

digital meter instrument simultaneously and repeatedly. 

After that we had compared the corresponding sound level 

values of both the measuring devices. 

B. Compatiability Of Android Noise Meter: 

We have to check the compatibility of the android noise 

meter with conventional noise meter. This is done by taking 

the reading of android noise meter and digital noise meter 

simultaneously and repeatedly and then comparing the 

corresponding values. By doing so we obtain the different 

regression equations. And then the best regression equation 

(R
2
 closest to 1) has been selected for the calibration. For 

this purpose we have taken readings of both devices for 

continuous 5 hours which has been shown in table ….  in 

appendix A. 

C. Measurement Of Ambient Noise Level: 

Sampling has been done at the mid hour from 25min to 

35min for 10min duration. The noise is recorded at 1min 

interval and hence for 10min duration, 40 data are recorded. 

As previously discussed, recording is done with the help of 

Smartphone .android noise meter. During the sampling 

process the distance from the centerline of the road was 10m 

and the height of android meter was 1.5 m above the ground 

level. 

D. Traffic Volume: 

Traffic volumes should be documented during field 

monitoring by manually counting traffic on adjacent streets. 

The counts will include the number of automobiles, medium 

trucks, and heavy trucks. Total number of vehicles passes in 

each category passing in one hour is a single direction is 

recorded in terms of vehicle/hr. 

E. Spot Speed Measurement: 

Generally the traffic spot speed is measured with the help of 

Doppler Radar Speedometer. But owing to the non-

availability of Doppler Radar Speedometer, manual method 

of spot speed measurement was recorded to the present 

study. For this purpose two points are marked with a known 

distance (75m) on the road at the sampling station. With the 

help of a stop watch, the time taken by the vehicle to cross 

that distance is recorded. Diving the distance with the time 

taken in crossing the distance, the speed in kmph for each 

type of vehicle is calculated and recorded for each hour of 
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study. The emission equations developed by Pandey and 

Pattnaik (2011) are given in table….And are used in 

calculation of predicted noise levels. 

S.No. 
Category of 

vehicle 
Individual vehicle noise 

emission equation 

1 Scooter/Motorcycle Y=59.364+0.9317Ln(S) 

2 Auto-Rickshaw Y=88.527-4.8433Ln(S) 

3 Car/Jeep/Van Y=68.992-0.0796Ln(S) 

4 Truck Y=39.012+10.074Ln(S) 

5 LCV/Minibus Y=54.908+4.9153Ln(S) 

6 Bus Y=10.253Ln(S)+37.867 

7 Tractor/Trailor Y=5.3257Ln(S)+60.83 

Table 2: Individual vehicle noise emission equation 

Y=Reference energy mean emission level 

S=Speed kmph 

IV. RESULT AND ANALYSIS 

A Table representation in the form of observed and 

predicted values of noise levels at which is given here, 
Brahmakumaries Universal palace sampling station which is 

given here, 

Time/Station 

Name 
Observed 

Values 
Predicted 

Values 
%Error 

9:30 to 10:30am 94.9 91.7 3.2 

10:30 to 
11:30am 

95.9 91.5 4.4 

11:30 to 
12:30pm 

94.7 88.8 5.9 

12:30 to 1:30pm 90.8 91.1 -0.3 

1:30 to 2:30pm 94.9 94.4 0.5 

2:30 to 3:30pm 95.9 90.8 5.1 

3:30 to 4:30pm 90.8 84.7 6.1 

4:30 to 5:30pm 87.4 91.3 -3.9 

5:30 to 6:30pm 78.1 84.7 -6.6 

6:30 to 7:30pm 89.1 88 1.1 

7:30 to 8:30pm 96.6 88.5 8.1 

8:30 to 9:30pm 90 88.3 1.7 

total average 91.6 89.5 2.1 

Table 3: Brahmakumaries Universal palace sampling station 

observed and predicted noise levels 

V. CONCLUSIONS 

This application can be meant to be used instead of 

conventional noise measurement instrument. Depending 

upon the filter used, differences in measurements may 

occur. Devices employing AGC (automatic gain control) 

will have significant measurement errors. For the present 

study, this device is used for the collection of data instead of 

precision sound level meter. One more reason may be, it is 

rich in vegetation and other natural resources. The highest 

noise level has been occurred in Brahmakumaries universal 

palace as compared to other sampling stations. The outcome 

of the research work is proved to be immense help in traffic 

planning and environmental assessment of the roadway 

projects with respect to traffic noise. It is recommended that 

traffic noise regulation may be considered on all roadways 

in India as length of roadways being increasing day by day 

in India. 
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