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Abstract— Traffic noise is a typical area of conflict between 

individual mobility needs and legitimate societal aspirations 

for quieter lifestyles. With millions of Indian citizens 

suffering from unacceptable levels of noise, much of it caused 

by the transport sector as a whole – there is a clear need for 

India to take a driving role in promoting targeted legislation 

for progress. Traffic noise from highways creates problems 

for surrounding areas, especially when there are high traffic 

volumes and high speeds. In India, the transportation sector 

is growing rapidly and number of vehicles on Indian roads is 

increasing at a very fast rate. This has led to overcrowded 

roads and pollution. So, a need is being felt to develop a noise 

prediction model suitable for Indian conditions. The noise 

measurement descriptors recorded were Leq, L10, L50 and 

L90. Sound level meter (CESVA SC 310) was used for these 

measurements. The noise parameters measured were traffic 

volume for near side, traffic volume for far side, mean speed 

on near side and mean speed on far side. The Correlation 

regression analysis applied for traffic noise modeling in the 

present study. In regression analysis, the values of R2 were 

above 0.70 for all descriptors and the percentage error varied 

between ±5%. In the Correlation test, the most impacting 

factors affecting sound descriptors were found and ranked in 

order.  
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I. INTRODUCTION 

Traffic Noise pollution is these days one of the greatest 

environmental problems on the planet. The significant giver 

of noise pollution is traffic noise. It is expanding step by step 

with increment in number of vehicles on the road. At present, 

there are more than 600 million vehicles on the planet. In the 

event the quantity of vehicles increments with a similar rate, 

the quantity of vehicles on earth would twofold in next 20 

years. There is likewise a critical ascent in vehicles in India. 

The traffic noise adds up to 55% of the all-out noise which 

are delivered by the vehicles in the earth. The road traffic 

noise is mostly cost by the mix of moving noise and impetus 

noise (motor noise, transmission noise and fumes 

framework). The tire road communication is the fundamental 

wellspring of noise pollution is principle wellspring of noise 

pollution for new tire designs like randomized tread pattern; 

narrow lateral grooves etc and quite ranges. As held to 

achieve a significant progress in both sources of noise. But 

still there is a much scope for progress as quieter cars cannot 

eliminate irrational and erratic driving behavior, traffic 

density or technical defects which give us multiline effect on 

noise emission. With increase in road traffic and introduction 

to heavier vehicles have counter balance the real progress 

which was achieved by better car and technology. 

II. LITERATURE REVIEW 

S.T. Ingle et al. studied that traffic police have a high danger 

of listening loss because of street activity exposure. Here 

appraisals were made at the work place of traffic police of 

typical sound level and measures got of the listening to status 

of policemen. This study concentrated on the working of 

policemen working for 10–12h every day in noisy 

environment. The information was gathered on self-reported 

wellbeing status to determine the hearing threshold of high 

and low frequencies via poll and an audiometry. Eighty-four 

percent of the specimen reported trouble in hearing by one or 

both ears and hearing loss. The pervasiveness of audiometric 

listening to impedance characterized as a threshold average 

greater more than 25dB(A) listening to level was 80% for 

binaural low frequency normal (250, 500 and 1000Hz), 70% 

for binaural mid-frequency normal (1000, 2000, 3000 and 

4000Hz) and 46% for binaural high frequency normal (3000, 

4000, 6000 and 8000Hz) in the traffic policemen. 

Saad Abo-Qudais et al. developed statistical models 

that have the capacity to predict different noise levels 

including, minimum, or maximum noise level in terms of 

parameters impacted each level. Total of 14235 noise level 

measurements were used to develop this model. Other 

parameters anticipated to have an impact on noise levels were 

gathered. These parameters included composition of traffic, 

traffic volume, horn using effect, traffic speed, width of lane, 

number of lane, road slope, approach width and pavement 

surface texture. The parameters influencing each noise level 

was selected based on scatter plots, statistical t-test and 

simple correlation matrices. Different forms of models were 

assessed for each noise level. The best of all the models 

describing the relationship between parameters and noise 

level impacted it were presented. The reliability of the 

nonlinear formulated models were estimated based on the 

significance of each variable at α–level 0.05, the standard 

error of the estimates and coefficient of multiple 

determination (R2). While the dependability of linear 

developed models were further judged based on general 

linear regression tests. Three groups of models were 

developed, based on the analysis of the gathered data. The 

first group of models predicted the equivalent noise level as 

far as traffic speed, traffic volume, British Pendulum Number 

(BPN) and heavy vehicles. Second group presented models 

that explained the relationship between heavy vehicles, 

maximum noise level and use of horns. While, third group 

presented minimum noise level prediction models regarding 

lane width and BPN. Verification of the developed models 

was carry out by comparing the prediction noise levels with 

those measured at different locations. Results of this 

verification shown that, the created models were found to 

have great prediction capability. 
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Santosh K. et al. analyzed important biochemical 

parameters and evaluated many plant species of Air Pollution 

Tolerance Index (APTI). The plant species of Anticipated 

Performance Index (API) was also calculated by taking their 

APTI values together with other biological parameters and 

socio-economic. Plants with high API and APTI vales were 

proposed for the development of green belts. Many of the 

plants proposed were keystone species. Keystone species are 

those which play a key role in the maintenance and 

development of the ecosystem. Other species proposed were 

of high aesthetic values and socio-economic. Taking into 

account these two lists, the most suitable plant species were 

identified in urban areas for green belt developments and 

proposed for long term air pollution management. 

John Pucher et al. summarized key trends in India’s 

travel behavior and transport system, analyzed the increase 

and causes of most problems and also recommended nine 

policy improvements, which are; Right way for cyclists and 

pedestrians, Traffic management, Public transport services, 

Privatization of bus services, Motor vehicle fuels and 

technology, Design new roads, Cooperation between 

different transport agencies, ministries and departments as 

well, Revised their current land and development regulations, 

Large increases in funding. To deal with India’s transport 

crisis the author faced the two main obstacles are Financial 

and Political. Nevertheless, the appearance of Government 

and as well as private sector helps to grow awareness that 

something must be done to manage with India’s transport 

crisis. 

Jijo Mathew et al. evaluated platoon dispersion 

using standard Robertson’s model in India for heterogeneous 

traffic conditions and the actual dispersion in the site. As per 

the studies in Western countries, Robertson predicted a best 

fit value for ‘K’ is 0.4, but at present conditions the value 

estimated of ‘K’ turns out to be 0.022 which was showing a 

high dispersion and thus to model the heterogeneous traffic 

conditions a complex model is required.  

In the study it was found that, Two-wheeler and Low 

Motor vehicle prevailed the platoon compositions and low 

motor vehicles travelled at higher speed than other vehicles. 

Vast composition of LMV could lead to much bigger 

dispersion in the platoon. The heterogeneous traffic 

comprises of a mix of vehicle types, where each class 

travelled with an alternate speed. Notwithstanding, studying 

the dispersion for each class of vehicles can prompt to much 

better outputs. 

K. Kumar et al. measured the sound pressure level 

dB (A) at 10 sec intervals in the region of an occupied road 

convey vehicular traffic. To analyze resultant time series, 

autoregressive integrated moving averages (ARIMA) 

modeling strategy was used. The time arrangement was 

discovered to be non-stationary. After first differencing, the 

transformed series gets stationary and discovered to be 

administered by a moving average process. 

III. OBJECTIVE OF THE STUDY 

1) Predict the traffic noise by regression analysis. 

2) Applied Regression Analysis during traffic noise 

investigation.  

 

IV. METHODOLOGY 

The Leq, L10, L50, L90 sound levels were collected for 1 

hour duration. The number of vehicles in each class that pass 

a given location was noted. The values of mean speed on an 

average were measured for each hour. There was some 

unexpected noise like from horns but the sound generated by 

the vehicles will be steady. The site selected for the 

measurement around the traffic lights were such that the role 

of Stop and Go model can be studied, in which traffic volume 

and mean speed for near and far side was included. Thus 

having all the independent parameters a prediction model was 

formulated. 

V. CESVA 310 INSTRUMENTS USED 

A. CESVA 310 

Bruel and Kjaer's range of class 1 sound level and vibration 

meters, applications, and post-processing software are 

flexible sufficient to meet your requirements, from point-and-

shoot sound level checks and real-time analysis to local and 

national environmental noise and vibration agreement, to 

noise and vibration occupational health and safety (OHS) 

evaluations. 

B. Regression Analysis  

The first step after gathering data from all areas at the traffic 

lights is to create a model from it. A regression analysis has 

been done to formulate an equation for each location’s 

equivalent sound level that could be applied to predict it. 

From the equations it was observed that the individual model 

formed had an error of -4.6 to 7.4 for Traffic Lights between 

predicted and the measured value. Though the percentage 

error for the readings was found to be within ±7 % but the R2 

values were found to be 0.77 for the respective traffic lights. 

So, an equation was developed that could be applied to the 

traffic lights location and give more accurate model. The 

analysis also depicts a picture of the factors that affect most 

the equivalent sound level. 

1) Regression Output: 

Regression Statistics 

Multiple R 0.87 

R Square 0.77 

Adjusted R Square 0.76 

Standard Error 2.65 

Confidence Level 95% 

P-Value of F-Significance 0.00 

F-Value 157.96 

Observations 60 

 

Variable

s 

Coefficient

s 

Standard 

Error 
t Stat 

P-

value 

Intercept 27.96 1.70 16.38 0.00 

Vn 0.0016 0.001 0.87 0.38 

Vf 0.01 0.002 5.34 0.00 

Sn 1.42 0.07 19.22 0.00 

Sf 1.28 0.07 18.04 0.00 
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VI. REGRESSION ANALYSIS FOR DIFF. PERCENTILE SOUND 

A. Regression Analysis for 10 Percentile Sound Level (L10) 

Human subject subjected to vibration excitation provided at 

feet and base of the seat with the magnitude of vibration as 2 

m/s2 [9] in the vertical direction within a defined frequency 

range from 0 to 100Hz at different damping ratios i.e. D= 0, 

D= 0.2 and D = 0.3. A result in terms of amplitude has been 

calculated from head to feet at each frequency. 

L10 sound levels were recorded to get a picture of 

factors that affect most the maximum noise levels of sound 

exposure on traffic lights. A regression analysis has been 

done to formulate an equation for each traffic light’s L10 

sound level that could be applied to predict it. 

From the equations it was found that the individual 

model formed had an error of -4.26 to 4.91 for Traffic Lights 

between predicted and the measured value. Though the 

percentage error for the readings was found to be within ±3 

% but the R2 values were found to be 0.70 for the respective 

traffic lights. So, an equation was developed that could be 

applied to the traffic lights location and give more accurate 

model. The analysis also depicts a picture of the factors that 

affect most the equivalent sound level.  

1) Regression Output: 

Regression Statistics 

Multiple R 0.77 

R Square 0.70 

Adjusted R Square 0.69 

Standard Error 1.14 

Confidence Level 95% 

P-Value of F-Significance 0.00 

F-Value 26.61 

Observations 60 

 

Variable

s 

Coefficient

s 

Standard 

Error 
t Stat 

P-

value 

Intercept 71.87 0.73 98.13 0.00 

Vn 0.006 0.00 8.40 0.00 

Vf 0.001 0.00 1.08 0.27 

Sn 0.08 0.03 2.53 0.01 

Sf 0.04 0.03 1.45 0.14 

Equation for Leq: 

L10 = 71.87 + 0.006 Vn+ 0.001 Vf + 0.08 Sn + 0.04 Sf  

B. Regression Analysis for 50 Percentile Sound Level (L50) 

L50 sound levels were recorded to get a picture of factors that 

affect most the maximum noise levels of sound exposure on 

traffic lights. A regression analysis has been done to 

formulate an equation for each traffic light’s L50 sound level 

that could be applied to predict it. From the equations it was 

found that the individual model formed had an error of -3.91 

to 4.61 for Traffic Lights between predicted and the measured 

value. Though the percentage error for the readings was 

found to be within ±4 % but the R2 values were found to be 

0.78 for the respective traffic lights. So, an equation was 

developed that could be applied to the traffic lights location 

and give more accurate model. The analysis also depicts a 

picture of the factors that affect most the equivalent sound 

level.  

1) Regression Output: 

Regression Statistics 

Multiple R 0.84 

R Square 0.78 

Adjusted R Square 0.77 

Standard Error 1.06 

Confidence Level 95% 

P-Value of F-Significance 0.00 

F-Value 57.78 

Observations 60 

  

Variable

s 

Coefficient

s 

Standard 

Error 
t Stat 

P-

value 

Intercept 63.92 0.68 93.39 0.00 

Vn 0.007 0.00 10.32 0.00 

Vf 0.0008 0.00 0.96 0.33 

Sn 0.016 0.02 0.55 0.58 

Sf 0.12 0.02 4.49 0.00 

Equation for Leq: 

L50 = 63.92 + 0.007 Vn+ 0.0008 Vf + 0.016 Sn + 0.12 Sf  

C. Regression Analysis for 90 Percentile Sound Level (L90) 

L90 sound levels were recorded to get a picture of factors that 

affect most the maximum noise levels of sound exposure on 

traffic lights. A regression analysis has been done to 

formulate an equation for each traffic light’s L90 sound level 

that could be applied to predict it.From the equations it was 

found that the individual model formed had an error of - 4 to 

5.4 for Traffic Lights between predicted and the measured 

value. Though the percentage error for the readings was 

found to be within ±3 % but the R2 values were found to be 

0.70 for the respective traffic lights. So, an equation was 

developed that could be applied to the traffic lights location 

and give more accurate model. The analysis also depicts a 

picture of the factors that affect most the equivalent sound 

level. 

1) Regression Output: 

Regression Statistics 

Multiple R 0.76 

R Square 0.70 

Adjusted R Square 0.69 

Standard Error 1.16 

Confidence Level 95% 

P-Value of F-Significance 0.00 

F-Value 68.25 

Observations 60 

 

Variable

s 

Coefficient

s 

Standard 

Error 
t Stat 

P-

value 

Intercept 58.32 0.74 78.19 0.00 

Vn 0.006 0.00 8.15 0.00 

Vf 0.001 0.00 1.82 0.06 

Sn -0.014 0.03 -0.45 0.64 

Sf 0.15 0.03 5.12 0.00 

Equation for Leq: 

L90 = 58.32 + 0.006 Vn+ 0.001 Vf - 0.014 Sn + 0.15 Sf 
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VII. CONCLUSION 

From the regression result it was found that the model has the 

various parameters considered, out of which the four 

parameters Sn and Sf are highly impacting the L10 as the p-

value for it lies below 0.05 and thus it is very significant. 

From the regression result it was found that the 

model has the various parameters considered, out of which 

the four parameters Sn and Sf are highly impacting the L50 as 

the p-value for it lies below 0.05 and thus it is very significant. 

From the regression result it was found that the 

model has the various parameters considered, out of which 

the four parameters Sf and Vf are highly impacting the L90 as 

the p-value for it lies below 0.05 and thus it is very significant. 

A. Future Scope 

In the future scopes this research can be extend by changing 

Regression Analysis Percentile Sound Level instead L90, L50 

and L10. 
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