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Abstract— This paper presents a model of accidental control system, which is designed by using the concept of fuzzy 
expert system for the accidental condition on the road. Here trapezoidal and triangular membership functions are used for 
input variables and trapezoidal membership function for output variables. This model will provide indicative results for 
accidental conditions and the results from this system will also help for the driver, how to drive on the road. Further a case 
study is also considered to support this methodology. 
 
 
I. INTRODUCTION 
 
The problem of accident is a very acute in highway 
transportation due to complex flow pattern of 
vehicular traffic, presence of mixed traffic along with 
pedestrians. Road accident leads to loss of life and 
property. Thus the traffic engineers have to undertake 
a big responsibility of providing safe traffic 
movements to the road users and ensure their safety. 
Road accidents cannot be totally prevented but by 
suitable traffic engineering and management the 
accident rate can be reduced to a certain extent. For 
this reason systematic study of traffic accidents are 
required to be carried out. Proper investigation of the 
cause of accident will help to propose preventive 
measures in terms of design and control. 
In order to reduce the accidental cases of the road, 
here we will introduce some parameters to calculate 
the accidental cases on the road and we will try to 
achieve our goal, i.e. how we reduce the accidental 
cases on the road. Here we will introduce five 
parameters for which we will find the useful result of 
our problem: 
1. Overtaking the vehicle 
2. Drunk driving 
3. Unauthorized cut on the road 
4. Rash driving 
5. Talking on mobile 
 
1.1 Key process and key features 
1. The selection of road depends upon five key 
processes, while controlling the situations creating on 
the road. 
A. Overtaking the vehicle  
B. drunk driving 
C. Unauthorized cut on the road  
D. Rash driving. 
E. Talking on Mobile 
These are five key approaches which may help us for 
the accidental problem on the road. 
 
(2) The main key features of this proposed work are: 
(a) The proposed system can evaluate the efficiency 
of the road 

(b) The fuzzy logic expert system for detecting the 
efficiency of the designed model by the index of 
vagueness system. 
(c) An index known as “vagueness there has been 
formulated in order to recognize genuineness while 
setting such case”. 
(d) Fuzzy logic is very useful tool for dealing which 
psychological reasoning, decision making process 
which involves ambiguity approximation inaccuracy 
in exactness, uncertainty, vagueness. 
(e) The vagueness index for the information selection 
ith, is given by (say):- 

 
where wij is the weighted or impact factor given to the 
jth information of the ith section and Δij is 0-1 variable 
(if there is any deviation on the road). All the weights 
for a set of ith information Σwij added to unity. 
Similarly, the values of the other inputs can be 
determined. 
 

 

 

 
Figure 1: Membership functions of inputs 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-4, Issue-7, Jul.-2016 

Information Retrieval of the Accidental Condition on the Road Using Fuzzy Expert System 
 

25 

1.2 Algorithm- using fuzzy approaches 
Inputs:- 
1. The crisp value of the inputs settlements and other 
information obtained. 
2. Evaluated the inputs: - Determined Overtaking the 
vehicle X1, drunk driving X2 unauthorized cut on the 
road X3, Rest driving X4, Talking mobile X5 
3. Fuzzify the crisp value inputs: Through the use of 
membership fictions defined for each linguistic 
variable, determined the degree of membership of a 
crisp value in each fuzzy set. The equations of 
computing membership are: 
 

 

 

 
where L, M, H, represent the fuzzy set for low, 
medium and high respectively. 
 
1.3 Fire the rule bases that correspond to these 
inputs 
All expert system which are based on fuzzy logic, 
uses if-then rules. The “if” part is known as 
conditions, where as the “then” part is termed as a 
consequence or conclusion. Since five inputs have 
three fuzzy sets (L-low, M-medium, H-high,) 
therefore 243(3X3X3X3X3) fuzzy decisions are to be 
fired. Here are three outputs: conditions of the 
accident of Level 1 or Level 2 or Level 3. 
 
1.4 Execute the inference engine 
Once all crisp input value have fuzzified into their 
respective linguistic values, the inference engine will 
accesses the fuzzy rule base of the fuzzy expert 
system to derive linguistic values for the intermediate 
as well as the output linguistic variables. The two 
main steps in the inference process are aggregation 
and composition. Aggregation is the process of 
computing the values of if (antecedent) part of the 
rules while composition is the process of computing 
the value of the then (conclusion) part of the rules. 
During aggregation, each condition in the if part of a 
rule is assigned a degree of truth based on the degree 
of membership of the corresponding linguistic term. 
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From here, product (PROD) of the degree of truth of 
the conditions are computed to clip the degree of 
truth from the if part. This is assigned as the degree of 
truth of the then part. The next step in the inference 
process is to be determining the degree of truth for 
each linguistic term of the output linguistic variable. 
Usually, either the maximum (MAX) or sum (SUM) 
of the degrees of truth of the rules with the same 
linguistic terms in the then parts is computed to 
determine the degrees of truth of each linguistic term 
of the output linguistic variable. 
 
1.5 Defuzzification 
The last phase is in the fuzzy expert system is the 
defuzzification of the linguistic values of the output 
linguistic variables into crisp values. The most 
common techniques for defuzzification, center of 
maximum (COM) is used here for the defuzzification 
of output although one may go for (center of area 
(COA). COM, first determines the most typical value 
for each linguistic term for an output linguistic 
variable, and then computes the crisp value as the 
best compromise for the typical values and respective 
degrees of membership. 
 
1.6 Output of decisions of the expert system 
In this case, the outputs are: good road and bad road. 
The specific features of each controller depend upon 
the model and performance measure. However, in 
principle, in all the fuzzy logic based expert system, 
we explore the implicit and explicit relationships 
within the system by mimicking human thinking and 
subsequently develop the optimal fuzzy control rules 
as well as knowledge base. 
 
1.7 Case Study 
For the purpose of illustration, we consider that the 
nature of the road using five inputs viz Overtaking the 
vehicle X1, Drunk driving X2, Unauthorized cut on the 
road X3, Rash driving X4, and Talking on mobile X5. 
(1) Evaluate the authenticity of the road: The values 
of the inputs of the road have to evaluated, X1=64, 
X2=31, X3=53, X4=52, X5=26(say) 
(2) Fuzzification of the crisp values of inputs: 
Through the use of membership functions defined for 
each fuzzy set for each linguistic variable. The degree 
of membership of a crisp value in each fuzzy set is 
determined as follows: 
 

 
 
(3) Fire the rule bases that correspond to the inputs: 
Based on the value of fuzzy membership function 
values for the example under consideration, the 
following rules are apply- 

 

 
 
(4) Execute the inference engine: We use the “Root 
Sum Squares” (RSS) method to combine the effects 
of all applicable rules, scale the functions at their 
respective magnitude. The respective output 
membership function strengths (range: [0, 1] ) from 
possible rules (R1-243) are: 

 
 
II. DEFUZZIFICATION 
 
We use “weighted average method” for 
defuzzification. The defuzzification of the data into 
crisp output is accomplished by combining the results 
of the inference process. The weighted average 
method is formed by weighting each membership 
function in the output by its respective max 
membership value and the result is taken as the crisp 
output. Figure 2 shows the crisp output belongs to 
level (as evident from its membership function). 
Hence the decision in this case is LEVEL 2 with 
degree of precision 45.27%. 
 
III. OUTPUT THE DECISION OF THE 
EXPERT SYSTEM 
 
Here we obtained fuzzy Expert model provide good 
and exact information about the road. Here the 
performance of this fuzzy Expert Model is also 
shown here by taking a real database of the road. This 
model concludes that the road is in LEVEL 2 with 
degree of precision 45.27%. 
 

 
Figure 2: Output of the decision of the expert system 
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This output show that the accident is of LEVEL 2 
with 45.27% degree of precession. 
 
CONCLUSION 
 
This paper provides a fuzzy rule based method to 
calculate the indicative result of our system. Here we 
used five input parameters. We have limited our work 
to these five parameter that play a important role in 
this area .In this whole process we think about the 
effective output and try to find that, what parameter 
are useful for the effective result and at last we got 
the effective result for the selection of road to travel. 
We propose that the use of genetic algorithm, neural 
network and MATLAB can produce an optimum for 
the tired combination. 
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