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Abstract

Fuzzy PID temperature control system with real intelligence and flexibility, more
and more temperature control systems are designed based on fuzzy PID
algorithm.With the control object becomes complicated, using conventional PID
temperature control accuracy and robustness of the lower. When the control object is a
complex situation, conventional PID temperature controller is no longer applied, in
order to improve the control performance of complex systems, to use the fuzzy PID
temperature controller. A way to PID control and fuzzy control of simplicity, flexibility,
and robustness of the integration, we constructed a fuzzy PID temperature controller.

This design presents a fuzzy-based PID temperature control system to AT89C51
SCM,made the following main areas of work:first introduce the theory of fuzzy PID
control,second for the hardware design and hardware design,and finally to the system

software design and simulation.
Keywords: Fuzzy PID; AT89C51 SCM; temperature control; simulation
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M X

MifE— #B 5 IRIE T
1.DS18B20 fH=T1EF

unsigned int Read Temperature(void)

{

unsigned char a,b,y1,y2,y3,suce;

suce=DS18B20 Detect();

if(suce==1){

WRDS18B20 byte(0xcc); /.M ROM F14f
WRDS18B20 byte(0x44); //fi fig i & Rkt
delay(1000);

suce=DS18B20 Detect();

if(suce==1){

WRDS18B20 byte(0xcc); /.M ROM F14f
WRDS18B20 byte(0xbe); /L HUEL B KAE (P Ay 2
a=RDS18B20 byte(); /3 HUHLEE I RAFAE (IR 17)
b=RDS18B20_byte(); //1 Bl L HRAFAE (5 7-17)
yl=a>>4; JHFF

y2=b<<4;

y3=ylly2;

}

}

return y3; //iR[A] 4 B

}

2.LED MXTEF

#include<reg51.h>

void delay(int x) RAE IR/
{char j;

while(x--)

{

for(j=0;j<125;3++)

}

}
void led(k) PR AR, I B
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{char*p;
code char table[ 16]={0xc0,0xf9,0xa4,0xb0,0x99,0x92,0x82,0x{8,
0x80,0x90,0x88,0x83,0xc6,0xal,0x86,0x8e};
[EF 0~9 PN R/
int i;
for(i=10;1>0;1--)
{
*/
p=table+k/10000; Pt TR B */
P0=*p; (% Bhd 4%/
P1=0x78; [*¥IEATNG 4%/
delay(2);
HR DT/
3% Bt 3%/
/
ay(2);
p=table+(k/100-k/10000*100-k/1000*10); PRt R SR
3% Bt 2%/
1=0xd8;/*IE L 2%/
delay(2);
/3% Bt 1%/
table+k%10; /A 0.1 A BB AT */
3% Behs 0%/
1=0x10; [*¥IEATHS 0%/
p=table+(k/1000-k/1000*10); rt A
PO=*p;
P1=0xb8; [*IBAT A 3%
del
PO=*p;
p
p=table+((k%100-k%10)/10); PSRN SR/
PO=*p;
P1=0xe8; [*¥IEAEAG 1%/
delay(2);
p=
PO=*p;
p
delay(2);
§
§

3K KRTREF

count=0;/* T3k T £ AR E+/
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while(count<4)

void delay(int x)}/*Zhifig: ZEMT*/

{char j;

while(x--)

{

for(j=0;j<125;5++);

§

char kbscan(void)

{

char sccode,recode;

unsigned char count;

P2=0x0f;
if((P2&0x01)!=0x010)/* PR 41 4 & 15 A7 F 4% T/
{

delay(10);

1f((P2&0x01)!=0x0f)

{

sccode=0xfe:/* It ¥FIAE LO. L1, L2, L3 174 M{LH
{44 55T HLI R e 28 sk ST
LO. L1, L2, L3474 Bl

1. R2. R3 AR A T0*/

{
code=P2&0xf0;/*i52 RO. R1. R2. R3 FILZE M) HL AR A/
recode=1;

e&0x10)!=0x00)&&(recode<?))

/33 F)% RO R1. R2. R3 MM HL T/

{

sccode=sccode>>1;

++;

/Fid3x secode MREL . RIS T ROV R1. R2. R3 MR GG L F*/
A)/*F5 1AM DL L/

§

urn(recode+count™4);/*IRFLEHEAE , Yol 1~16%/
else

Lx B er, RINHESIL L1 AR/
§

PFIR AR/

P2=sccode;/*{"
if((P2&0x10)!=0xf0)/*#5 #F RO, R
SC

while(((sccod

recode

}

if(recode>
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{
return(0);
ret

}

{

sccode=(sccode<<1)|0x01;

k(Y IES

count++;/* it T — KRR — 0/
}

}

}

return(0);

}
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M. BEICICHK

PID for process control Profile

A continuous process is one in which the output is a continuous flow.
Examples are a chemical process, a refining process for gasoline, or a paper machine
with continuous output of paper onto rolls. Process control for these continuous
processes cannot be accomplished fast enough by PLC on-off control. Furthermore,
analog PLC control is also not effective or fast enough by PLC on-off control.
Furthermore, analog PLC control is also not effective or fast enough.

The control system most often used in continuous processes is PID
(proportional-integral-derivative) control. PID control can be accomplished by
mechanical, pneumatic, hydraulic, or electronic control systems as well as by PLCs.
Many medium-size PLCs and all large PLCs have PID control functions, which are
able to accomplish process control effectively. In this chapter, we discuss the basic
principles of PID control. We then explain the effectiveness of PID control by using
typical process response curves and show some typical loop control and PID functions.
Loop and PID control are designations used interchangeably by different
manufacturers. Actually, some loop controls are not strictly the PID type. However,
assume they are the same.

PID Principles

PID (proportional-integral-derivative) is an effective control system for
continuous processes that performs two control tasks. First, PID control keeps the
output at a set level even though varying process parameters may tend to cause the
output to vary from the desired set point. Second, PID promptly and accurately
changes the process level from one set point level to another set point level. For
background, we briefly discuss the characteristics of each of the PID control
components: proportional, integral, and derivative.

Proportional control, also known as ratio control, is a control system that
corrects the deviation of a process from the set level back toward the set point. The
correction is proportional to the amount of error. For example, suppose that we have a
set point of 575 cubic feet per minute (CFM) in an airflow system. If the flow rises to
580 CFM, a corrective signal is applied to the controlling air vent damper to reduce
the flow back to 575 CFM. If the flow somehow rises to 585 CFM, twice the
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deviation from set point, a corrective signal of four times the magnitude would be
applied for correction. The larger corrective signal theoretically gives a faster return
to 575 CFM. In actuality, the fast correction is not precise. You return to a new set
point at the end of the correction, for example, 576.5 CFM, not 575 CPM.
Proportional control does not usually work effectively by itself, resulting in an offset
error.

To return the flow to the original set point, integral control, also known as
reset control, is added. Note that integral control cannot be used by itself. Remember,
with proportional control only, we had an output error from our original set point. We
ended up at 576.5 CFM, not 575 CFM. Integral control senses the product of the error,
1.5 CFM, and the time the error has persisted. A signal is developed from this product.
Integral control then uses this product signal to return to the original set point. An
integral control signal can be used in conjunction with the proportional corrective
signal. In the controller, the added integral signal reduces the error signal that caused
the output deviation from the set point. Therefore, over a period of time, the process
deviation from our original 575 CFM is reduced to minimum. However, this
correction takes a relatively long period of time.

To speed up the return to the process control, point, derivative control is added to
the proportional-integral system. Derivative control, also known as rate control,
produces a corrective signal based on the rate of change of the signal. The faster the
change from the set point, the larger the corrective signal. The derivative signal is
added to the proportional-integral system. This gives us faster action than the
proportional-integral system signal alone. A typical PID control system is s is the
commonly used parallel type. The controller output signal is utilized through a control
system to return the process variable to the set point.

An illustration of a system using PID control is shown in figure 23-2. In this
system, we need a precise oil output flow rate. The flow rate is controlled by pump
motor speed. The pump motor speed is controlled through a control panel consisting
of a variable-speed drive. In turn, the drive's speed control output is controlled by an
electronic controller. The electronic controller output to the drive is determined by
two factors. The first factor is the set point determined by a dial setting (or equivalent
device). Second, a flow sensor feeds back the actual output flow rate to the electronic
controller. The controller compares the set point and the actual flow. If they differ for
some reason, a corrective signal change is sent to the motor controller. The motor

controller changes motor speed accordingly by changing the voltage applied to the
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motor. For example, if the output oil flow rate goes below the set point, a signal to
speed up the motor is sent. The controller then uses PID control to make the
correction promptly and accurately to return to the set point flow. If the dial is
changed to a new setting, the function of the PID system is to reach the new set point

as quickly and accurately as possible.
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FIGURE 23-2 General Control System Diagram—Hydraulic Pump

Typical Continuous Process Control Curves

To illustrate some of the possible system response curves for process control
systems, we will use the electromechanical system shown in figure 23-3. By response
curves, in this example, we mean output position versus time. The curves to be shown

are for various types of control, including PID.

Figure 23-3 shows a control system with a feedback loop, which can be PID. The
dial is set to a position in degrees, and the output device is to take the position set on
the dial. The output is to follow quickly and accurately any change from one dial

setting to another.
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FIGURE 23-3 Position Indicator with PID Control
PID Modules

PLCs often come equipped with PID modules, used to process data obtained by
feedback circuitry. Most such modules contain their own microprocessor. Since the
algorithms needed to generate the PID functions are rather complex, the PID
microprocessor relieves the CPU of having to carry out these time-consuming
operations.

To understand the PID module, refer to figure 23-7. The PLC sends a set-point
signal to the PID module. The module is made up of three elements: the proportional,
integral, and derivative circuits. The proportional circuit creates an output signal
proportional to the difference between the measurement taken and the setpoint entered
in the PLC. The integral circuit produces an output proportional to the length and
amount of time the error signal is present. The derivative circuit creates an output
signal proportional to the rate of change of the error signal.

The input transducer generates an output signal from the process being
controlled and feeds the measured value to the PID module. The difference between
the set point coming from the PLC and the measured value coming from the input
transducer is the error signal. Some sort of correcting device, such as a motor control,
valve control, or amplifier, takes the error signal and uses it to control the correction

sent to the process being controlled.
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FIGURE 23-7 Block diagram of PID Module
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