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Abstract

Today, the usage of robots in the industry has remarkably increased. Among the industries where the
hazard exists and the use of robots has a lot of attention, is the nuclear industry. This can cause to
prevent a person to have direct contact with nuclear radiation. To control the robot the PID control
method is used up to now. This controller has some limitations which make it restricted in order to
control complex process. In this paper, instead of PID controllers for process control fuzzy controller is
used. To prove the superiority of the fuzzy controller the simulated output is demonstrated. In this
paper a fuzzy controller based on the regression model has been studied and Simulation of the relevant
section is displayed. Regarding to the use of various compounds of uranium, toxic materials in the
nuclear fuel cycle facilities, all necessary safety considerations at the design stage must be considered to
prevent accident occurring. Since the nuclear fuel cycle facilities are classified in categories of chemical
facilities, Safety Tips is similar to other chemically facilities. One of the ways by which the risk of contact
with contaminated sites and structures are reduced, is the use of robots instead of humans in these
facilities. Robots are now used in many industrial applications
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1. Introduction.
Due to the toxicity of various compounds of uranium materials at nuclear fuel cycle facilities, safety
considerations must all be considered in the design phase prevent accidents caused by them. . Since
nuclear fuel cycle facilities, chemical facilities are classified as been considered chemical considerations,
safety considerations, it is chemically similar to other utilities. Employees working at the facility due to
possible leakage of toxic materials in the nuclear fuel cycle facilities, there are always at risk. [13]

Robots are now used in many industrial applications. In some cases, sensitive robots need quick answer
a robot that previously used were in some cases able to satisfy this need not in this paper address this
problem, the proposed introduction of fuzzy logic Venice PID controller described their advantages of
PID fuzzy controller based on perfect simulation explains.

2. PID controller
The PID controller is widely used in many industrial uses and in most cases has an acceptable response.
This controller has three parts of proportional, integral and derivative. Its block diagram is shown below.
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Figure 1.Conventional controller output [2]

From figure 1 controller output u (t) is calculated as follows:

de(t) 1
dat T;

de(t)
dt

u(t)=Kpe(t)+ — [ e(t)dt + Tg. 2~ [T e(t)dt + T, (1)

The proportional part is used to improve the error signal.

The Integral part is used to reduce the steady state error.

The derivative that could reduce the transient error.

As we know the error of PID controller is calculated as follows:

Where e (t) equals the error, r (t) is the optimal value and y (t) is the output.

3. Fuzzy controller

Fuzzy controller designation is based on work experience. In many cases in which the problem is not
solved by traditional methods fuzzy technology is used. Because the fuzzy technology does not have
complex mathematical relations for fuzzy control of nonlinear systems and systems with large
disturbances, it has good performance. [2]
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Figure 2: The basic structure of fuzzy controller [11]

The main structure of the fuzzy control system is shown in Figure 2. That has input channel, output
channel and fuzzy controller and the fuzzy controller is the core of the system. [2]
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Figure 3: The structure of fuzzy controller with two input changes its error [2]
The structure of the fuzzy controller with two inputs and a rules database is shown in Figure 3.

Design of fuzzy PID controller has two parts. The first part is related to the non-linear part and the
Second part is related to adjustment of the coefficient based on the linear part of the system. Rules
mentioned in this article are to obtain better the details of properties than conventional PID fuzzy
structures. As can be seen in this paper a fuzzy controller has more coefficients compared with PID
controller.

Since non-linear controller has non-linear function, it is more difficult than the PID controller to adjust
parameters. [6]

4. Fuzzy robot
Including discussions about the science of robotics will be considered is robot controlling especially in
order to follow the pre designed paths.

In terms of complexity and nonlinear dynamics, and because of static friction, disturbances and sever
changing in the parameters robot model, and also the possibility to work in different circumstances and
different paths, robot control is very complicated and difficult. Thus, different control methods are
presented, each with its own advantages and disadvantages. One of the control methods which had
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tremendous development in the control of complex systems during the last two decades is fuzzy control.
Fuzzy controller has two main advantages: these controllers are not sensitive to the model of system
and are largely non-dependent to type of relation between input and output of system, and they have
very simple structure and are easy to implement. Because the smart robot movements in the race track
depend on the programs and track conditions, therefore, very precise formulation of fuzzy rules can be
prevented from diversion, as you imagine it is guided by a human.

5. Fuzzy rule

As we know that the delay in control systems and the PID control will cause undesirable effect. Types of
mechanical systems in this robot is designed to have delay not only in direct but also in the direction of
Main feedback. These factors can make the conventional controllers to be unable to control this
process. Therefore, in this case (with respect to the cases mentioned above, which would specify the use
of fuzzy control) we see the best condition in use of fuzzy controllers.

e, K, E= ﬁj
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Figure 4: Key to freely choose hybrid or conventional fuzzy controller [10]

As we know, the phase of the required input and output that would be that, as mentioned inputs of e (t)

and € (t) is. Shown in Figure 4 membership functions input in Figure 6 membership functions of output
is.

Figure 5: Input membership functions
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Figure 5: Output membership functions
6. Regression

Although the classical linear regression model has many applications but also has problems such as
careless behavior, error with assuming linearity, ambiguity in the relationship between input and output
variables and we can be created. There for the statistical regression analysis can be problematic. So this
situation leads us to the use of fuzzy regression analysis.

Figure 6: Demonstration surface output

7. Regression model, the fuzzy controller

Regression analysis is used to model the relationship between dependent variables and independent
variables in order to predicted values of dependent variables on independent variables. In regression
analysis the dependent variable (y) is a function of independent variables and degree of participation of
each independent variable in the output (dependent variable) is expressed by the coefficients of
variables. Regression models are made based on collected data and observations and standard linear
regression model in the classic mode is as follows:

yi=a0+alxil+...+anxin+ei (2)

So that the dependent variable (yi), the independent variables (Xij) and the independent model
parameters (ai), are the absolute values and | is the random of regression models,

E(si)=0 , V(ei)=62
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8. General fuzzy regression model

So common in regression methods, the difference between observed values and values predicted by the
model, are the forecast error and is a random variable. High and low limits of calculated values and
probability of being calculated predicted value in between these two limits, expressed confidence in the
estimate. Otherwise, the structure of common regression models are based on probability. While in the
fuzzy regression, the difference between predicted and observed values of the system is inherently
ambiguous. Output value for the specified input range of possible values can be assumed. Therefore, in
fuzzy regression, allowing the output value according to the values of input variables are examined.

Y=f(x,A) = A;x; + - + Apx,, (3)

A general model for fuzzy linear regression is as follows Fuzzy regression predicts a range of possible
values with a membership function

9. Fuzzy controller fuzzy regression results
Based on the regression in Figure 8 above, surface fuzzy controller is shown.
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Figure 8: View of fuzzy regression surface

Membership function of output variable regression is obtained as follows

Yu (v)={max(mi“i(uA(a)) Haly = f(x,y)} = @ .
0 otherwise

Would be shown as: A={p,c} A fuzzy parameters can be vectors
P=(P1,P2,P3,...Pn)
C=(C1,C2,...Cn) (5)

By inserting equation (4) in (5) we get:

(- w0
i=1 1141
Yu(y)= 1 X; =0,y=0 (6)
0 xi=0,y#0
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The controller consists of a linear equation:

F(X,Y)=PO+P1X+P2Y+P3XA2+P4X*Y+P5YA2 (7)
The model coefficients in X and Y both have to be two of the simulation.

Errors in the R-square (root mean square) and RMSE (SD) are:

R-square: 0.8848

RMSE: 0.6855

10. Simulation results:
PID position controller for the system is designed as follows:

S+1

GC(S)=S+O.05 (8)

In Figure 7, the output of the plant for PID fuzzy controller is shown. Curved yellow red Vmnhny PID
controller output for the fuzzy controller for the show.

Figure 7: Simulated oscilloscope output Figure 8

At the end of the simulation environment that responds simulink oscilloscope output it can be seen in
Figure 7, We show in Figure 8., As we can see in all three categories, each related to one of the fuzzy PID
controller is the fuzzy regression.
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Figure 8: Simulation of fuzzy and PID controller plant and three fuzzy regression
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