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Abstract— Automobile industry is the fastest growing industry today. In the competitive business the automobile 
companies have to pay attention for the cost of vehicle, its efficiency and service. Today, many auto makers are interested in 
the compatibility of standard vehicle for best performance so they can reign over the present market scenario. Among 
various important parameters which considered being very important for the best car, two most important primary 
parameters are safety and mileage for customers. Automotive lightweight is quite important and active demand, due to the 
requirements of automotive industry progress, energy saving and emission minimization. 
In this article, optimization of sedan cars for best performance is done with the help of multi attribute decision technique 
(MDAM) techniques which identify the different important parameters that have greatest influence on the performance of 
the sedan car and then optimize these parameters using numerical techniques for the optimum car design. 
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I. INTRODUCTION 
 
A sedan or saloon is a passenger car consisting of 
three-box configuration with A, B & C-pillars and 
principal volumes articulated in different 
compartments for engine, passenger and cargo. The 
passenger compartment features two rows of seats 
and enough passenger space in the rear compartment 
for adult passengers. The cargo compartment is 
typically in the back, with the exception of 
some rear-engine models, such as the Renault 
Dauphine,  Volkswagen Type 3 and Chevrolet 
Corvair. It is a common car body styles. A battery 
electric sedan such as the Tesla Model S has no 
engine compartment, but a front cargo compartment 
and a back compartment for cargo or optionally for 
additional passengers. 
Consumer behaviour considers the many reasons 
personal, situational, psychological, and social why 
people shop for products, buy and use them, 
sometimes become loyal customers, and then dispose 
of them.  The passenger car market changed very 
rapidly due to the fierce competition and advance 
technology, therefore, it requires the automotive 
manufactures to understand the consumer’s 
preference on time and take fast actions to reflect 
market changes quickly. So it would be very 
interesting to know consumer’s preference in today’s 
fast-changing passenger car market and how is the 
customer’s buying process.  
To optimize the parameter of different model of         
and then select the best average car.  The multi- 
sedan   cars by the multi-attribute decision making 
technique attribute decision-making (MADM) 
problem is one of the key sectors in modern decision 
science, the theory and method of which have been 
widely applied in the fields of engineering design, 
social life, investment decision-making and project 

evaluation. The multi-attribute decision-making 
problem is of profound theoretical significance and 
has a wide practical application background in 
various industries; therefore, research on multi-
attribute decision-making problems has always been 
a key subject for people.  
 
II. PARAMETERS FOR OPTIMIZATION 
 
These most important parameters that has greatest 
effect on performance of the sedan cars are: 
Wheelbase: the wheelbase is distance between the 
center of the front and back wheels. 
Ground clearance: It is defined as the minimum 
distance between the lower end of the chassis and the 
road. In other words, it indicates the height of the 
lowermost part of the vehicle with respect to ground.  
Width: The track width is the measurement from tire 
center to tire center. With twin tires, measurement is 
done from the center of the twin tire to the center of 
the twin tire. 
Cost: cost plays an important role in selection of 
suitable car. 
Fuel efficiency: Fuel consumption is a more 
accurate measure of a vehicle’s performance because 
it is a linear relationship while fuel economy leads to 
distortions in efficiency improvements. 
Engine capacity: Engine capacity refers to the 
volume swept by all the pistons of an engine, within 
their bores, from the top to the bottom of their travel. 
Measured in litres, cubic centimetres (cc). 
Turning radius: The turning radius of a vehicle is 
the diameter of the narrowest circle it is capable of 
maneuvering and is dependent on many design 
factors, including wheelbase length, axle width, and 
the steering mechanism design. 
Power: Engine power or horsepower is the 
maximum power that an engine can put out. It can be 
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expressed in kilowatts or horsepower. The power 
output depends on the size and design of the engine, 
but also on the speed at which it is running and 
the load or torque. Maximum power is achieved at 
relatively high speeds and at high load. 
Kurbweight:  Kurb weight is the total weight of 
a vehicle with standard equipment, all necessary 
operating consumables such as motor oil, 
transmission oil, coolant, air conditioning refrigerant, 
and a full tank of fuel, while not loaded with 
either passengers or cargo. 
Range: The total distance which a land vehicle is 
capable of covering without taking on fresh fuel . 
Cargo volume: This is the amount of space, 
measured in cubic feet, that your vehicle will hold in 
its cargo areas. Cargo areas can include the trunk, 
behind the rear seat in hatchbacks, or the entire 
interior space of a minivan or SUV with the rear 
seats removed. 
 
III. LITERATURE REVIEW 
 
Model Development and Validation for Studying 
Consumer Preferences of Car Owners   possible:  
As per Balakrishnan Menon, Dr. Jagathy Raj V.P [1] 
parameters and a framework development, that 
influence the consumer purchase behaviour patterns 
of passenger car owners in the State of Kerala, so 
that further research could be done, based on the 
framework and the identified parameters. The 
objective is to explore and conceptualize various 
parameters, which influence the purchase patterns of 
passenger cars in the State of Kerala. The aims to 
develop a framework to study the behavioural 
patterns, and also validate the acceptability of the 
research model so developed, which might 
eventually influence the consumer purchase, of the 
passenger cars in the State. 
 
Analysis of Research in Consumer Behaviour of 
Automobile Passenger Car Customer factors 
influencing: As per Vikram Shende[2] customer’s 
preferences for particular segment of cars. This paper 
also attempts to consolidate findings & suggestions 
to overcome present scenario of stagnancy in sales 
and cultivate future demand for automobile car 
market. To be a successful marketer it is absolutely 
essential to study the perceptions of the prospective 
buyers and track their drivers of those perceptions. 
   
 A Study on Consumer Preference and 
Satisfaction towards Sedan Cars in Coimbatore 
City: According to Dr. N.Yesodha Devi, Mrs. C. 
Gomathy, Mrs. R. Krishnakumari[3] Customer 
preference and satisfaction towards SEDAN cars in 
Coimbatore city has been prepared based on the 
survey conducted to study the awareness level and 
satisfaction of customers’ with regard to SEDAN car 
in Coimbatore city.  These cars provide exceptional 
value for any person to buy this car either for work 

or for leisure. The selection is also done based on the 
customer rating. 
 
Brand preference and purchase behaviour of B – 
segment passenger cars in Vellore city: According 
to R. Akila, N. Pamavathy, S. Balaji3 and A. B. 
Senthilkumar [5] Yesterday’s luxuries are today’s 
necessities. Cars once considered as a luxury now 
takes a part of one’s day to day life and it has 
become a necessity. Several research works have 
been done on impact of brand preference among B-
segment Cars and Buying Behaviour of Customers at 
various cities in India. Such a research was not done 
in Vellore District. Hence the study was based on 
both primary and the secondary data. The primary 
data was collected by using a structured 
questionnaire. The researcher met the customers in 
three main regions of Vellore district and collected 
data by interviewing personally. The statistical tools 
like Chi square test, ANOVA test has been used to 
analysis the primary data. This study was intended to 
scrutiny the customers brand preference among B-
segment cars and their buying behavior with special 
reference to Vellore City. 
 
Design Optimization of Ground Clearance of 
Domestic Cars: According to Debojyoti Mitra[14] 
Drag and lift forces plays a vital role in the 
performance and stability of vehicles. Less drag 
means less fuel consumption and hence less 
vehicular pollution Also, lower lift force means 
higher chance of adhesion of the car body with the 
ground causing less overturning of the vehicle, 
which improves the vehicle performance. Both drag 
and lift forces can be manipulated by varying the 
ground clearance of the cars. Wind tunnel studies 
with a notch-back car model revealed increase in 
drag and decrease in lift with increase in ground 
clearance. Therefore, optimization is required for 
designing the best ground clearance and a preferable 
value of the same is thus obtained. The present study 
concentrates on studying the effect of ground 
clearance on these aerodynamic forces 
experimentally 
 
Multi Attribute Decision Making Techniques:  
According to Manoj Sharma[18] Multi-attribute 
decision making models are selector models and 
used for evaluating, ranking and selecting the most 
appropriate alternative among alternatives. Multi-
criteria decision-making (MCDM) plays a critical 
role in many real life problems. It is not an 
exaggeration to argue that almost any local or federal 
government, industry, or business activity involves, 
in one way or the other, the evaluation of a set of 
alternatives in terms of a set of decision criteria. 
 
A Multiple Attribute Decision-Making Method 
Based on Exponential Fuzzy Numbers : According 
to Sha Fu and Guo-bing the score function of the 
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exponential fuzzy number, based on which the 
accurate attribute weight can be determined. 
Subsequently, based on the distance measure 
between exponential fuzzy numbers, the distance 
was calculated between each scheme and the 
positive/negative ideal scheme, respectively, and the 
relative closeness of each scheme was solved; 

basedon this, sorting and prioritizing were 
conducted. Finally, the feasibility and effectiveness 
of the proposed method were verified through case 
analysis. 
 
V. CUSTOMER SURVEY 

 

 
 
VI. RESEARCH METHODOLOGY 
 
In the present study, we will collect all the data from 
the site. After gathering all the data basic calculation 
will be done in which we will identify most 
influencing parameter on car performance. The next 
step will be optimization of sedan cars with these 
parameter with the help of numerical method. 
 
CONCLUSIONS 
 
In this research we identify the three most important 
parameter that influence the car performance, wheel-
base, width, ground clearance and optimize them for 
better car performance and optimum design. 
The project also reinforced the association between 
the respondents age and the main influencer in 
buying a passenger car. Besides, the friends, family 
and relatives as main influencer, users also trust the 
information available on internet. 
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