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ABSTRACT: Noise is a disaster for the human community and is swelling at such a high pace that it can pose a 

significant threat to human quality of life.. Noise in all areas, especially in built-up areas, has been swelling 

rapidly during the last few decades. There are copious effects on the human milieu due to amplify in noise 

pollution, especially foremost to physiological and psychological decline to human beings.Recognizing road 

traffic noise as one of the key causes of environmental pollution has resulted in the creation of models that make it 

easier for us to predict the level of traffic clamor to be used as aids in road design, changes in traffic patterns and 

the establishment of highways.In this paper a statistical modelling draw near has been used for predicting road 

traffic clatter in Chennai  road conditions. Traffic noise is recorded  at   NH 4  near outer ring road for 8 hours, 

at other district road near Avadi for 8 hours, recreation centre at Ambattur  for 4 hours, a factory place  where 

heavy machinery like cutting and planning work was carried for 8 hours and near river bed chosen as a silent zone 

for 2 hours. The entire data set was used to expand a new model for Chennai traffic condition to predict model and 
serve as an auxiliary prophecy tool.  Thus this delve into suggests the prophecy value is ±3.22% dbA value 

truthfulness for the developed Leq model.  

KEYWORDS: noise pollution, noise prophecy, noise measurement, noise modelling, environmental pollution, 

regression analysis. 

 

I. INTRODUCTION 

Nowadays people are forfeiting the noise emissions more and more time. Evaluation and medium to long term 

prophecy of urban traffic clamor are of great connotation for ecological policy development[1]. Noise pollution is 

one of the essential environmental pollutant problems in metropolitan areas and is nearly one of the detrimental 

agents, so many countries have adopted noise emanation constraints for vehicles and other legislation to limit 

noise from road traffic. [2]. In the topical years in some countries, new restricted rules were synchronized for 
domineering civic road traffic noise. With the progress of the national economy, the government should locate 

ways to be in command of urban Noise from traffic and make long-term city predictions based on scientific 

forecasting. The identification of road traffic racket as one of the key causes of environmental pollution has led to 

the creation of models that enable us to envisage the level of traffic noise[3]. Study on urban traffic noise prophecy 

has been under way in some countries since the 1970s[4]. A series of reports on traffic noise prophecy of national 

scope has been published, but little is seen on the detailed in sequence and its application on Indian condition. 

numerous models have been urbanized from fundamental variables such as the traffic gush, speed of vehicles and 

sound emanation and other parameters[2,3].  

Noise model inevitability 

Road traffic clamor criteria in India are based on Leq, so any model that estimates Leq is relevant. As the type of 

vehicle, there is a diversity of noise emanation and road structure in India , particularly in Chennai. The empirical 

models used different authors [ 2,3,4,5,6,7,8,9] are not apt for prophecy of road traffic blast in Indian condition. 
Here the mode of transport is by bike, by two wheeler, by train, by tram, by train, by tram, by car, by LCV, by 

HCV, by bus and by bullock carts[5,6]. A statistical model for predicting -prejudiced equivalent level for Indian 
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condition is anticipated in this paper. This thesis aims to develop a model of road traffic noise from traffic 

variables. 

Contributors for predicting noise 

There are more than 16 variables such as vehicle nos, vehicle mode, vehicle speed, pedestrian nos, pavement 

width, pavement surface, roadway building height, source noise level observation, etc.[3]. The list is mammoth 

which contributes to the cohort of human noise. Calculating all variables for estimating noise from road traffic is 

difficult and long term. Therefore in this paper a compact model was taken by 4 variables to obtain a prophecy at 

noise level. The aim of this study is to implement a compact model of road traffic noise from the traffic variables 

and conditions for city like Chennai. The authors suggested basic parameters such as vehicle volume, vehicle 

mode, sound source distance from observation, and vehicle speed as explaining factors for predicting equivalent 
sound level. 

II. Study Area 

The field of research was selected in a manner that would simulate a real life scenario. The area interfaced with 

humans was chosen as follows and the same is shown in Figure. 1: 

 On National Highway 4 near ORR (outer ring road) traffic noise is recorded. 

 · Reported traffic noise at ODR near Avadi 

 Ambattur Recreation Center-A Business Mall 

 · Factory location where heavy machinery such as cutting and planning was carried out 

 Near to the river bank, chosen as a peaceful place.  

 

Figure 1 Showing the study area   Data collected 

The noise levels were recorded at an interval of 10 sec on a week day and during a holiday at locations shown in 

Table 1. 

 Total vehicle volume for two hours in the morning and afternoon as peak and non-peak hour depending 

on the vehicle mode,  

 such as Bus , Car, Lcv, Two wheeler, Lcv, Shared autos and Hcv. 

 Vehicle spot speed using radar speed gun system at NH and ODR locations.  

  Noise measurements were 1.00 meters and 1.20 meters from the closest road band;  

  The noise height is 120 cm above the road surface; 

Table 1 Places at which noise recorded and duration 

Sl. 

No  

Location  Place  Exposure 

time  

Zone 

1 

 

Traffic 

area  

NH4  8hours  Residentia

l ODR 8hours  

2 Ambattur  Recreation 

centre  

4 hours  Commerci

al 

3 Avadi  Factory place  8 hours  Industrial 

4 River bed  As Silence Zone  2hours  Silent 
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  It was assumed that only these types of vehicles contribute to the noise of road traffic, and that all 

vehicles can be classified into one of these classes. The noise levels differ among the selected categories due to 

their class and vehicle condition variations, vehicle operating mode and vehicle speed. 

Comments and parameters Calculated by primary survey Leq 

 The following noise parameters[7] have been calculated, such as noise level equivalent, noise pollution 

level and noise index. Those are shown in Figure 2. 

 With the mode of vehicles traffic distribution and speed of traffic flow is presented in figure 3 and Figure 

4. 

Figure 2 Noise parameters calculated (Values in dBA) 

 The clamor levels were contrasted and CPCB gauges at all spots. The CPCB has followed and utilized the 

models set by MoEF for examination. The commotion rates at interstate NH4 min were accounted for at 
72.90dBA and max at crossing point was 126.60dBA. Here the normal clamor levels were 95.7dBA which is 50 

percent more than the principles set by CPCB. Additionally high in the scope of 103dBA to 80dBA were the 

estimations of 90 percent, 50 percent and 10 percent of the time in clamor levels. It was 72.0dBA-113.90dBA min 

to max, 94 dBA ave esteem in the entertainment community at Ambattur. Commotion levels inside the time run 

were 98 to 79 dBA. Avadi's manufacturing plant shows 105.3dBA-123.50dBA territory Where, as calm places, 

for example, Other District Road (52.80dBA-60.0dBA) and close to waterway bed (32.40 dBA-44.20dBA) show 

less clamor run (13). Perspectives 15). Data collected for developing variables and are presented in table 2. 

Table 2 showing the data related to primary survey 

V
ar

ia
b
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Mode of 
Vehicle 

Spot speed 
of vehicles 

Location/Place/Zone 

Traffic area   Ambattur / 

Recreation 

centre / 

Commercial 

Avadi 

/Factory 

place / 

Industrial 

River bed 

/ silent 

place 

NH4  ODR 

Residential 

In
d

ep
en

d
en

t 

Car 
41 560 52 330 15 5 

55 420 39 248 11 4 

Lcv 
43 102 7 15 65 16 

56 77 5 11 49 12 

Trucks 
23 115 10 89 15 11 

29 86 8 67 11 8 

Bus 
24 183 5 156 1 7 

45 137 4 117 1 5 

T/W 
45 1689 1549 1558 1258 854 

65 1267 1162 1169 944 641 

Auto 
34 495 445 395 22 159 

39 371 334 296 17 119 

Total Veh 
/hr  

  2649 1623 2148 1354 893 

  2358 1551 1907 1032 789 
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Height of measurement 1.2 1.2 1.2 1.2 

Distance from source  1.2 1.2 1 1 

Dependent  Variable Leq 98.4 56.9 93.5 112.8 

 

 

 

Figure 3 Showing the comparison of Leq with CPCB standards 

III. Developing the model pertaining to the traffic parameters 

 Utilizing the contributing parameters, the urban traffic clamor contamination for the entire city can be 

anticipated and portrayed. The method of prescience is to discover numerical and physical models for foreseeing 

to apply in genuine like situation and for future development[8].The traffic clamor contamination isn't equivalent 

to different contaminations, the various direct relapse technique is the best reasonable strategy, since traffic is 

statically fluctuate.  

The choice of prescience models can be divided into two stages: first, to discover the predictive ability and its 

needed variable y, and autonomous variable x1, x2,x3, and so on, to create a relation between traffic clamor level 
and a few parameters, such as traffic volume, vehicle size, driving speed, and so on; then to set subordinate factors 

Y. When the estimations of Yare decided, the prescience can be shown up. The circumstances of traffic 

commotion contamination later on can be anticipated utilizing the got relapse equation[6].  

The whole of the accumulated data were entered in truthful sheet of Excel and SPSS programming. Different 

straight backslide models were applied to develop another model for Chennai city. The scatter plot of the data will 

be made to show up if there is any association among Leq and mean vehicles' speed similarly as vehicles stream. 

Along these lines, for the fitted model, the difference in stream and speed of vehicles were considered. The made 

model and their association between them is appeared and the most possible R regard is found. The connection 

between's autonomous variable and ward variable and the cases considered is introduced and appeared in table 3. 

Table 3 showing the variables used and their respective representation

Sl.no Location Case 

considered 

Dependent 

variable 

Independent variable 

1 Traffic area  NH4  
ODR 

M1 – M6 Leq Mode of Vehicles 

2 Recreation 

centre  

Ambattur  M7 – M12 Leq Spot speed all mode of 

vehicles  

3 Factory place  Avadi  M 13 Leq Total Vehicles / hour 

4 Silence Zone River bed  M 14 Leq Distance from the source 

M 15 Leq Height from the source 

M 16 Leq All the above parameters 

98.4
112.8

93.5
56.9

38.4
55.00 65.00 65.00 55.00 45.0

0.0

50.0

100.0

150.0

NH4 Factory Recreation ODR River bed

Leq

Lcpcb
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Upshots  

The model developed for traffic noise estimation has the most possible entry variable (Leq). In the model, four 

classes of independent variables were considered to support dependent Leq variable. This designed model can 

predict Leq from the roadside edge in a distance of about 1.00 m to 1.20 m.Several papers described about 

modelling of noise pollution and prophecy of noise Leq. The models suggested by the several 

authors[1,2,3,10,11,12,13,14,16 and 17]considering the local condition prevailing in each situation. But the model 

suggested by the present author works for all road traffic conditions that existed in countries such as India. Here the 

traffic pattern is not standardized as the mode of transport varies from public vehicles to private transport. Private 

transportation accounts for about 65 per cent of total volume[5]. The control measures are minimal and the noise 

predominates over all places[1]. The upshots are shown in fig and tables 

Table 4 

 

Table 5 

 Case wise diagnostics all the variables 

 

descriptive statistics of the variables 

Case 

No 

Std. 

Residual 

Leq Predicted 

Value 

Residual  

  

Mean Std. 

Deviation 

Peak 

hour 

-0.43 98.40 101.78 -3.38 

 

Leq 80.00 29.29 

0.60 56.90 52.21 4.69 

 

CAR 168.40 205.87 

-0.22 93.50 95.26 -1.76 

 

LCV 35.90 34.79 

-0.24 112.80 114.65 -1.85 

 

Trucks 42.00 42.28 

0.26 38.40 36.40 2.00 

 

BUS 61.60 76.34 

Non 

Peak 

Hour 

0.57 98.40 93.95 4.45 

 

TW 1209.10 332.71 

-0.79 56.90 63.08 -6.18 

 

Auto 265.30 173.93 

0.31 93.50 91.07 2.43 

 

ToVeh 1630.40 632.80 

0.32 112.80 110.29 2.51 

 

Height 1.20 0.00 

-0.37 38.40 41.31 -2.91 

 

Distance 1.00 0.00 

      

Speed 42.60 14.00 

 

Following upshots are arrived from the regression model 

 The essential study predicts that mean Leq is 69.56 ±2% dBA of the ave value..The end results show that the 

R vaue for Leq is in the scope of - 0.09 to 1, which is infers to all the free factors. The mean speed of all method of 

vehicles are likewise ±4% of the normal worth. The relapse model created has 16 free factors and one ward 

variable of four set each. In view of figure 4 which shows the Leq reliance with importance R estimation of 0.99 

which comprises of both complete vol of veh and method of vehicles.  

The criticalness of this is both in their volume shows commotion accomplice at the source. Speed of the vehicles 

contributes less relapse for prediction of model. Subsequently the speed is considered for finding the connection 

factor R esteem when all the factors are thought of. Similarly we can assess the Leq commotion esteem for all the 

inconsistent and the R esteem is plotted in Figure 4.  

The anticipated and watched esteem is appeared in Figure 5 where we have a waiting measurements of about least 

64.79dbA and most extreme 74.45dbA with a distinction of roughly - 1.19dbA to 1.23dbA. 
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Figure 4 showing the correlation value corresponds to Leq valueFigure 5 showing the distribution of predicted Leq 

and measured values 

Table 6 showing the comparison predicted model with other developed models. 

Noise model 

by authors 

Parameters considered Mathematical or 

Software 

Mean SD Difference 

      

Measured Leq Mode of Vehicles, total no of 

vehicles, journey speed 

Multiple Linear 

regression  

69.56 3.99  

Suggested 

model 

[present 

study] 

69.62 3.49 +0.07 

Model by [2] Mean speed, no of vehicles 

in different mode, distance 

 

Mathematical 
69.69 3.45 +0.365 

Model by [3] Mean speed, no of vehicles, 

no of trucks, distance 

 

Mathematical 
68.27 3.81 -0.77 

Model by [4] Traffic flow, population 

near, distance 

 

Mathematical 
72.3  ±0.10 to -1.30 

Model by [9] Spot speed, mode of 

vehicles, distance 

 

Mathematical 

 

±10.91dbA 

Model by [10] Total vehicles, mean speed 

of vehicles, barriers 

provided.etc, 

 

CadnaA and 

soundPLAN 

75.2 4.8 ±2.3 

Model by [11] Light vehicle ,heavy vehicle, 

mean speed of vehicles  

no of lanes etc, 

 

US AHWA ±1.0 to 2.0dbA 

Model by [12] Growth of vehicles, Lyons Model R2 = 1 to 0.7 

Model by [13] Integrated model   0.82 to 0.96 

Model by [14] Integrated model   0.82 to 0.96 

Model by [16] EMITRANSYS model 

Model by [17] MLR model R 2 of 0.961 

Model by [18] homogeneous traffic flow MLR model R2 of 0.961  

 

-0.4

-0.2

0
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IV. Discussion 

 The anticipated model is contrasted and the model investigation led around different urban communities and 

are introduced in table 6. There the model is created dependent on the specific sovereign factors and programming 

for anticipating the clamor models. The traffic design is mind boggling these days and the development of vehicles 

are extreme. The model which various direct relapses is most regular strategy received in rush hour gridlock 

examination. Here the consideration is that the autonomous variable is consistent with its freedom and ceaseless in 

nature [6]. For building fading models it is important to pick the factors which are adding to anticipating the 

necessary clamor level Leq. The current investigation utilized a straightforward technique for rot model for 

foreseeing traffic commotion level leq. The relationship additionally has a decent scope of R esteem for 

anticipating clamor level. 

This research rapt a suitable model at Chennai for noise prophecy with the embryonic. The noise forecasting 
models are used as a solution to connive measurements of noise reduction and also have the control over steps. 

Several models developed regression models but adaptability to Chennai 's mixed traffic flow is now required. 

This work is the result of the 2019 Chennai noise study, which can be extended to any amount of traffic blueprint 

and has a high chance of estimating noise level at a distance of around 1.0 m from the carriageway. 

V. Conclusions 

 In this paper for predicting noise in a macroscopic way and applicability of its predicted value is discused. If 

we get the noise data for the present year using the intensification of vehicle through the mode of vehicles and 

speed of vehicles noise can be predicted for the ensuing year also it can be predicted for other places where the 

simlar condition exists. Model established a haughty, unimpeded free-flowing movement of traffic. With more 

changes to minimize prophecy errors such as applying ground attenuation corrections, reflections attributable to 

buildings can be implemented and adopted to further distill the model without some precondition of noise control 
steps. 
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