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Abstract.

The electric control system of the electric vehicle battery is researched, a new fuzzy reasoning
method is introduced, and the fuzzy PID controller is set up, the optimization and feedback idea are
introduced in the this reasoning method, according to the different optimization indexes, the
reasoning process is obtained, it can make the reasoning process be more effective. This paper gives
the specific process of the reasoning method in application, it is used to establish model of power
control system, and a PID controller is designed. The power control of electric vehicle battery is
completed. In view of the power control process, the simulation is taken, the simulation result is
analyzed, it shows that the method has good ability of power control, it can save the power
effectively.

Introduction

With the worldwide energy shortage, the development of new energy vehicle has become a hot
research topic in the field of automobile. Therefore, the electric car has become an inevitable trend of
the automobile development. How to control the electric car battery power, this problem has become
a hot research topic in the field of automobile. Because of the influence of complex factors of electric
vehicle battery power storage capacity, power control mathematical model of battery electric vehicle
is not possible to be built. According to this situation, the traditional control methods are often
difficult to obtain satisfying control effect, the fuzzy control is developed in recent decades[1], it is a
new control method. In the uncertain mathematical model and even unknown mathematical model,
this control system shows unique superiority. In order to make the fuzzy control system has fast
dynamic response, and has high steady state, PID control strategy is introduced in the fuzzy
controller, fuzzy PI (or PID) composite control is obtained. At present, there are three kinds control
methods are commonly used, such as hybrid fuzzy PID controller, switch fuzzy PID control structure,
and the on-line adjustment fuzzy PID control system[2]. In this paper, the electric control system of
the electric vehicle battery is researched, a new fuzzy reasoning method is introduced, and the fuzzy
PID controller is set up, the optimization and feedback idea are introduced in the this reasoning
method, according to the different optimization indexes, the reasoning process is obtained, it can
make the reasoning process be more effective. This paper gives the specific process of the reasoning
method in application, it is used to establish model of power control system, and a PID controller is
designed. The power control of electric vehicle battery is completed. In view of the power control
process, the simulation is taken, the simulation result is analyzed, it shows that the method has good
ability of power control, it can save the power effectively[3,4].
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PID fuzzy control process of electric vehicle battery power and optimal fuzzy reasoning
principle

A.Basic idea of optimal fuzzy reasoning

For an electric vehicle battery power control system, assumed that the power control rules of the
electric vehicle is credible, then fuzzy relation R is obtained based on the calculation of the inference
antecedent and reasoning. It should be consistent with the corresponding fuzzy relation R rule,
according to the given optimization index, then it is matching to J. Here, the match evaluation is
embodied in the smallest distance if two fuzzy relations, in which fuzzy relation is represented by the
fuzzy relation matrix. Distance is represented by the optimization index J, and J is a function of R-R,
in the premise of fuzzy relation matrix R, corresponding to known reasoning component A, with the
optimization, the reasoning component B can be computed, which makes R= A—B, it is consistent
to R, the distance of given optimization index J is minimum[5].

If the R is consistent with R, according to the index, the arbitrary optimized indexes are matching,
so the above statements can also be shown as "consistent or the two given optimization indexes are
consistent to J". It can be simplified as “according to the given optimization index J, consistent with
most optimized index J”. Consistence is the most ideal target, it can meet the most matching beyond
the reach of the case. It is not difficult to see that using optimal fuzzy reasoning method for electric
vehicle batteries control, an inner loop (ring) is introduced, namely the reasoning component is
driven and solved by R-R. Feedback ideas also are introduced in the optimal fuzzy reasoning. In this
paper, the optimization index can be described as following formulas:
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The basic idea of electric automobile battery power control meets the logical level requirements,
here, the referred optimize index" is the "restrictions" of optimal fuzzy logic, such as the
optimization index must be satisfied with the first rule constraints, at the same time, it meets the
formulation about optimization problems of control, the closed loop is introduced. Thus, the
introduction of optimal fuzzy reasoning has the basic of the above two aspects, therefore it has the
certain feasibility.

B.Optimal fuzzy reasoning method based on optimization ina’ex‘]1
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The various elements “md are ordered from small to large, in accordance with the change
of different lines of A, the order of B rows are adjusted, thus, the new A4=(a),, and (r’f e

are obtained, this adjustment does not change the value of the optimization index, and meet the
following condition:
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Analysis method is used to solve the value of b, , make - 1.
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From the above steps, we can get B=(h b"),and = ]J.

Design of fuzzy PID controller for electric vehicle battery power control system

The optimal fuzzy reasoning method is applied to the fuzzy PID control, the optimal fuzzy
reasoning is combined with the traditional PID control. The PID control is referred as the most
commonly used controller, there are lots of advantages other controllers cannot match, the structure
is simple, the parameter tuning method is relatively mature, and it can be well explained. The
proportional part can reflect the current error information, the integral can reflect the error
information in the past comprehensively. The differential can reflect the error information next trend.
In simple terms, PID controller can reflect the error information of the past, present and future.

The controller of this system tracks the output error ©~Y~" (7 is the command signal, ¥ is the
output signal). The error change rate ¢ is the input vector, ¥ is the intermediate variable, the final

. b :KojudtwtKlu
control output is .
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The input variables and output variables of electric vehicle battery power controller are discussed,

. . . . |-1L1 . . L
the discourse domain of each variable is [ ’ ], a standard triangular membership function is taken,

membership is divided into 2n+1, where n is odd, the two-dimensional linear rule base is shown in
Table 1.
Table 1 Two-dimensional linear rule base of power controller variables

El E2
NL MN NS ZR PS PM PL
PL ZR PS PM PL PL PL PL
PM NS ZR PS PM PL PL PL
PS NM NS ZR PS PM PL PL
ZR NL NM NS ZR PS PM PL
NS NL NL NM NS ZR PS PM
NM NL NL NL NM NS ZR PS
NL NL NL NL NL NM NS ZR

Experiment results and analysis
Digital simulation is taken in the Matlab environment, and battery power control system of electric

vehicle uses the one order inertial link to control lag objects, some time-varying disturbances are

G(s) = e> + (D
added, it is: s+1 , classical PID method and new optimal fuzzy PID method are

used in the simulation for comparison, simulation results are shown in Figure 1 as follows:

10 B B Traditional method

5 i B New method

# 5

Consumption per 100 km/KW

Iteration number

Figure 1. Power control results of different algorithms
From figure 1 as above, we can conclude that new optimal fuzzy PID control algorithm can
quickly find the solution of the problem accurately, this algorithm can quickly converge to the global
optimal solution, and the desired results are achieved.

Conclusions

In this paper, the existing electric vehicle battery power control algorithm is improved by the
optimal control, the optimal fuzzy algorithm is used in PID controller design, battery electric power
control is realized, the multilayer parallel search structure is proposed, and the premature evaluation
index is constructed. Finally, the algorithm is used to solve the problem of the global optimal
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convergence solutions. The experiment results show that, this algorithm is used in power control for
electric vehicle battery, which can reduce the electric vehicle battery energy consumption, the
dilemma of resources and energy shortage can be eased to a certain degree.
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