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V‘
Abstract Q‘?“

Processing effect is a lot of. In this paper, the researc rspecti prove the
machining efficiency and machining quality of the syst ed on alysis of the
characteristics of the edm process as the foundation,_p a fuzz ol technology. In

: the characteristics
S art|f|C|a al network, to correct
the adverse effect of some imperfect rules, |m the fast@nonse ability of the control
system in a reliable way.
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1. Introduction : :

The physical process of ele al di c achmmg is very short and complicated,
each of the micro proce spark |s the electric field force, electromagnetic
force, thermodynamlc power, e rochemlcal and colloid chemistry and so on
synthesis process. or this pedcess to establish a precise mathematical model is
impossible. For tlie blem, te approach is to use the fuzzy control, use of some

* ical model is expressed, establish fuzzy control rules, and
expressed i ormo language. When the control process is too complex, with
a simple fuzzy contr&i m is difficult to establish effective decision rules. Using

artificial neural net can just make up for the inadequacy of fuzzy system in this
regard. . The co ion of fuzzy system and artificial neural network is constituted
fuzzy neural contol’ system, this is the one with adaptive system of human sensory and

cognitive nents, the neural network directly embedded in a full fuzzy and neural
network re, In the structure of fuzzy training data to learn, produce, and highly
summari correction between input and output fuzzy rules. Then, according to the

distribution of input fuzzy set and the fuzzy rules produced by past
nce, they can get from this reasoning to the correct conclusion.

2. The fuzzy control throry

Application of fuzzy logic in control field are called fuzzy control. Fuzzy control is
one of the biggest characteristics is that it will be the operator or expert control
experience and knowledge representation language variables to describe the control
rules, and then use these rules to control the system. Therefore, fuzzy control
mathematical model is especially suitable for the unknown and complicated nonlinear
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system control. From the perspective of information, fuzzy control is a kind of rule-
based expert system, it is also a class of nonlinear controller.

For each language rules in the fuzzy controller, Like: "if A is Ak and B is Bk, C as
Ck, Defines a fuzzy relation contains the type (Ak, Bk CKk). the input value to one or
more Ak and Bk fuzzy rules, which based on fuzzy reasoning to determine output fuzzy
subset, real output is obtained by solving fuzzy process again,Real output is obtained by
fuzzy process again. On the theory of the specified domain, all rules are defined these
vague relationship, form a kind of mapping fF, as shown in Figure 1. Due to the
uncertainties of the mapping relationship itself, difficult to express with mathematics

type.

Figure 1. The fuzzy mgl
Schematic is shown in Figure 2 is the f ontrol s , the control system of the
input and output are exact value, and trol ithm is the fuzzy algorithm. The

I
basic component of the fuzzy COﬂtE% main %l ns fuzzification interface, rules

library, fuzzy reasoning, narrate interface on. Process the input of the fuzzy
control system is difference ofx easu;e%ria les and system Settings (e), and the
deviation of the rate of chan c). Ou \ a system of real-time control variables
(u), the input of precise tity thrc&bzzy sets are into E and C. Fuzzy multiplier
is the core of fuzzy er, it wil the person's experiences, thinking process,
summarized into fuzzy\elation am%‘zzy reasoning rules, fuzzy reasoning is a kind of
fuzzy transformati will t ron input variable fuzzy sets for the output variable
I1ze thwn rmation of domain, U get output fuzzy sets, fuzzy

zy cleé a precise amount, to control the controlled object.
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Figure 2. Fuzzy control system diagram
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3. The structure of the artificial neuron

-
%

Figure 3. The structure of the artificial neuron ¢

Shown in figure 3 are modelled on the basic characteristics of bigfogi g neuron
structure of typical artificial neuron model. .
X1 X,y e X, X, FEPresenting the input from other ne ?%

@ e @ o, @ TESPEctively according t ns 1 ,K{ , n With the
first j neurons of the connection strength, namely eights\ called the threshold
also known as the threshold, generally it is a offset

Net input of neurons s, through thet@ function ™\(*), output of the neuron is:
‘ n
@f[ss&q%w“xle] (1)
o . &
4. BP algorithm \

Neural network to spr he info % stored in the form of weight matrix in the
training process of pe tworks\is the right of matrix modification process, make it
f th

comply with the n bg r h problem. As a result of the single layer neural
network can onl linear afable problems, even the simple "xor problem can
not solve, i@ aper, i der to have a hidden layer of three layer feed forward
network as ample&es its Error backward Propagation algorithm (the Error
Back Propagation, orithm) modify the principle of weight matrix. A single
hidden layer feed network topology structure as shown in Figure 4:

Figure 4. A single hidden layer feed forward network topology
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Set input layer nodes x, to the hidden layer nodes b, connection has a weight of
, of hidden layer nodes b to the output layer nodes y, connection has a weight of v

, T, as the input layer node threshold , ¢ for the output layer node threshold , Is

the BP algorithm training rule is as follows:
(1) The preset a small random weight matrix W, V.

(2) For an input mode: x,,x, ... X,,... x,, according to the formula (1), the output
layer nodes in turn forward calculation:

b, =1 o, x +T,) (r=1,--,u)

\,‘
V= f(Z vy b +0)  (i=1wn) ?\

(3) Calculate the output layer, and the first j a node co ec;[ed wej h@ modifier
Av, , set y, the ideal output for t , a tran@ction @ngle polarity
. . . 1
Sigmoidfunction : y = f(s) = — , then O

l+e

F/(s) = (1—y)y Q .
oE
* O &@yj)br = ad yjbr

¢

AV, =—a——=a(t,-y,)f'(s)b, = y,)
avjr 6 .

In the formula: o as K@ 0<a &\E , is to define the error function

1" )
E, =2 (t;-v))
24

(4) Back to the hLd(i(@gr nod ;ﬁﬁbution error:
A ) a\ﬂaEpQ ﬂ[n (t )ayjﬁsj]abr as,
o = - = - — = -y
’ ri t@sr ]Z::1 ! y] 65]. abr ﬁsr 80)“

=B 6,v, -b)x, =p5,x,
11& b

In the formulang ™ vector hidden layer 0<p <1 ; s, hidden layer error signal

Sy =@kijﬁ1b,(1—b,>

ust the connection weights between nodes in each layer and node threshold:

V, =V, +ad b v 0,=0,+a-5,

@ :wri+ﬂ5brxi 7 Tr:Tr+ﬂ.5br
(6) Enter the next mode, continue to train the network, until the error function
E, < E,, SO far, end of the study .

ax
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5. The fuzzy neural controller

In edm process, the introduction of fuzzy neural controller, can greatly improve the
machining quality and efficiency of machine tool. EDM machine servo control system,
mainly by the current feedback, fuzzy neural controller, servo system and EDM
machine tool.

By adjusting the servo motor forward or backward, causes the gap distance between
electrodes; according to the discharge electrodes and adjusting servo reference voltage,
get the best discharge gap. System control block diagram as shown in figure 5. Use
discharge gap average current,

The position

J *
Use
4 Servo EDM
A fuzzy neursl Y
system., process.
s

=) ¢
Voltage detection

ystenw diagram

Represents the size of the gap bet\/\aee QIectrod %ough the setting of servo

Figure 5. Edm machine servo cont

motor control parameter, to determlne anc een the poles. First through the
input state detection circuit current ately earance on machining process,
then compares it with best gap a@e current Get two input variables, clearance
of current deviation e(t) e devi c@hange rate, e_(t) , the output is the

adjustment of the drive tem van@mt), then the three precise amount into
fuzzy quantity. Accyr tity q(t) ‘and the deviation change rate e_(t) setto [-4 +
4] change betwee inuo tities , Ai(t) set to [- 6 + 6] change between

continuous (b can dra ir membership degree curve :
)
2

NM ZE PM PL

1
-4 -3 -2 -1 0 L 2 3 4

@ S NL NM ZE PM PL
g

-4 =3 =2 =1 0 L e 3 4
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Determine E(t), Ec (t)andi(t) the fuzzy subsets are:
E —{PL,PM ,ZE ,NM ,NL}

Ec={PL,PM ,ZE ,NM ,NL}
0

I ={PL,PM ,PS,ZE ,NS ,NM ,NL}

In the neural network is shown in figure 4, each input unit correspond |nput
variable E(t). Ec(t), a fuzzy subset , Network of the input 5|gna foIIows

including m =10 nodes: as shown in figure 6, shown |

[t (&) sty (&), 1y (), -+, gty (€C), ty, (6C), 1

Network output variable corresponding to eac@ guantitative value
of the theory of spatial domain, because the the f servo rence current change
quantity to A1 domain is divided into 13 fi hat i IS» -5, -4, -3, -2, -1, 0O,
+1, +2, +3, +4, +5, +6}, The netw put node ber n =13, and its output

signal format for: as shown in flgure 8

[, (AU ). a1y (AU ), 1, (AU (A%\I (AU, ), (AU )]
Before using the neural netg d itis g tiakized to the learning and training, and

input or adjust the fuzzy rul the intf ion of fuzzy neural network controller.

6. Conclusion

Fuzzy neural c t@tem is comblnatlon of fuzzy control and neural network,
and the research ion caﬂ attention of people. Fuzzy control and neural
network doe isewnodel of controlled object, a fuzzy neural network
controller i of a neural network and fuzzy algorithm. Among them,
the fuzzy c fuzzy inference rules, to simulate the processing of
uncertainty in the p of decision-making behavior, but to automatically generate
rules from experj »and modify the self-learning function of the control decision
making is also i fect. The introduction of the neural network performance index in
the proces fuzzy control is better, to make the fuzzy neural control system in the
edm procG -depth research and extensive application, provides a great possibility
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