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Design of a fuzzy driving cycle identification unit for
intelligent control strategy of hybrid Vehicles
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Abstract- Design of a suitable Control Strategy for operating a hybrid propulsion system in different types of
roads and driving cycles is one of the most challenging subjects in hybrid vehicle research areas. Intelligent Control
Strategies have been designed to meet the above requirement. The control signals in an intelligent control strategy of the
hybrid vehicles are generated according to the driving cycle type. This is done by using a driving cycle identification
unit. In this paper, design of a fuzzy based driving cycle identifier has been presented. The main idea in this unit is that
any arbitrary driving cycle is similar to a group of standard driving cycles according to some degrees of similarity. As a
result, the control strategy of the hybrid power train in the arbitrary driving cycle is affected by the optimized control
strategy of the standard diving cycle based on the degree of similarity. Here, the subset of sufficient features is
determined by using the floating search method as a useful feature selection algorithm. Also, the fuzzy clustering
method is used to generate the values of similarity degrees to each standard driving cycle. Finally, the performance of
the fuzzy driving cycle identification unit is assessed.

Keywords: Control Strategy, Fuzzy logic, Propulsion System, Hybrid Vehicle, Driving Cycle.
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8. Intelligent Control Strategy
9. Driving Cycle
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1. Control Strategy

2. Rule-Based
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4. Real-Time
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e Choose 6;(0) as initial estimates for 6;,j = 1,...,m.
e t=0
e  Repeat

o Fori=1toN

= Forj=1tom
1
d uij(f) = —x

e (s
k=1

d(x;0(®)

=  End {For-j}
o End {For—i}
) t=t+1
o Forj=1tom

= Parameter updating : Solve
N

ad(x;, 0;)

q Y

Zui]-(t - 1)7_ =0

& 06;

With respect to 8; and set 8;(t) equal to this
solution.

o End {For—j}
e  Until a termination criterion is met.
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