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Electric fan controlling using Fuzzy controller

MR.Sumek Wisayataksin

Miss Urailuk Chaisrichalermpol
Assoc.Prof.DR Xitti Paithoonwattanakij
2001

Abstract

This project presents the application of fuzzy logic to controlling electric fan. In the
controlling part, We use AT89C51 microcontroller to control speed . The controlling parameter are
temperature and the distance of object, for making fan can adjust appropriate speed automatically.
This project emphasizes to apply fuzzy logic theory with electronic appliance. We hope that this

project will be the guidance for anyone who interested.
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PO EQU 080H

Pl EQU 090H
P2 EQU OAOH
P3 EQU OBOH
SCON EQU 098H
PCON EQU 087H
TMOD EQU 089H
PSW EQU ODOH
TLO EQU 08AH
THO EQU 08CH
TL1 EQU 08BH
TH1 EQU 08DH
ACC EQU OEOH
B EQU OFOH
TCON EQU 088H
TRO EQU 088H. 4
TR1 EQU 088H.6
TFO EQU 088H.5
TF1 EQU 088H.7
SCLK EQU 090H. 0
10 EQU 090H. 1
EN EQU 090H. 2
SWITCH EQU 090H.3
SONIC EQU 090H. 4
ON EQU 090H.5
EA EQU OASH.7
ITO EQU 088H.0
IEO EQU 088H.1
EX0 EQU OA8H. 0
INTO EQU OBOH. 2
EN_LCD EQU OBOH. 6
RS EQU OBOH. 7
ADDRESS EQU 004H
DATA1L EQU 005H
TEO EQU 006H
COUNT EQU 007H
DELAY EQU 030H
OLD1_H EQU 031H
OLD1_L EQU 032H
OLD2_H EQU 033H
oLD2 L EQU 034H
DIV_RES EQU 035H
CLOSECOUNT EQU 036H
LEVEL EQU 037H
INT COUNT EQU 038H
FIRST EQU 020H.0
OLD2 EQU 020H.1
SEND EQU 020H.2
RANGE EQU 020H.3
DELTA EQU 020H. 4
CLOSE EQU 020H.5
ORG 0000H

LJMP PREPARE

://1///////////// INTERRUPT //////////////////:

ORG 0003H
INTERRUPT : PUSH  ACC
MOV DELAY, #4
ACALL  DELAY_S1
MOV C,INTO
Jc INT_FIN
MOV A,INT_COUNT
CJNE  A,#3,INT_NEXT
MOV INT_COUNT, #0
SJMP INT NEXT2
INT NEXT: INC 2

MOV INT COUNT,A



INT NEXT2: JB CLOSE, INT_FIN
LCALL  CONVERT DAT2
LCALL  CONTROL_FAN
LCALL DEC_ADJ DIS
LCALL  DEC_ADJ TEM
LCALL  SEND_LCD

INT_FIN: POP ACC
RETI
DELAY S1: PUSH ACC
MOV A,DELAY
MOV TL1,#00H
MOV TH1, #00H
SETB TR1
DELAY AGAIN1: JNB TF1,$
CLR TF1l
DJNZ OEOH, DELAY_ AGAIN1
CLR TR1
POP ACC
RET

://////7/1//7/7////// PREPARE [/////////1//1/]/7;:

PREPARE: CLR SWITCH
CLR EN_LCD
CLR RS
CLR CLOSE
SETB  INTO
SETB  EA
SETB  ITO
SETB  EX0
CLR IE0
MOV P2,#0
MOV PO, #0
MOV SCON, #01010000B
MOV TMOD, #00010001B
MOV TEO, #0
MOV INT_COUNT, #0
SETB FIRST
MOV OLD1_H, #0
MOV OLD1_L, #0
MOV OLD2_H, #0
MOV OLD2_L, #0
MOV CLOSECOUNT, #22

LCALL BEFORE_START

/177111777777 171771171171110777077777777777/77:
://////PROCEDURE FOR WRITE AND READ DTEM//////:

dII1ILITT7001771070777717117717110777771771777773

;==-- WRITE DTEM ---;
WE_CYCLE: PUSH 00H
MOV RO, #8
WE_AGN: CLR SCLK
RRC A
MoV I0,C

SETB  SCLK
DJNZ  RO,WE_AGN

RRC A
POP O0H
RET
WRITE_DTEM: PUSH ACC
PUSH PSW
SETB EN
MoV A,ADDRESS

ACALL WE_CYCLE



MOV A,DATAl
ACALL WE_CYCLE

CLR SCLK
CLR EN
POP PSW
POP ACC
RET
;-—- READ DTEM ---;
RE_CYCLE: PUSH 00H
MOV A, #00H
MOV RO, #9
SETB I0
RE_AGN: CLR SCLK
MOV c,Io
RRC A

SETB  SCILK
DJNZ  RO,RE_AGN

RLC A
CLR SCLK
POP OOH
RET
READ DTEM: PUSH ACC
PUSH PSW
SETB EN
MOV A ,ADDRESS

ACALL WE_CYCLE
ACALL RE_CYCLE

MoV DATALl,A
CLR EN

POP PSW

POP ACC

RET

$111001700000707000117107000177007177171111171171/;
$//1177111717107177] DELAY [[[//111111111171111]1];
$/1107117700701000711711711111700707771111717777117:

DELAY S: PUSH ACC
MOV A,DELAY
MOV TLO, #00H
MOV THO, #00H
SETB TRO
DELAY AGAIN: JNB TFO,$
CLR TFO
DJNZ OEOH, DELAY_AGAIN
CLR TRO
POP ACC
RET

s/)I110110 0000000700710 701707700707777777777777777:
:////1//////// DETERMINE DISTANCE ////////////////;
s/110110110 00001000010 70100171771777107101777177177:

DISTANCE: MOV TMOD, #00010001B
CLR TFO
MoV TLO, #00H
MOV THO, #0DOH
SETB SWITCH
SETB TRO
JNB TFO, $
CLR TFO
CLR SWITCH
MOV TLO, #00H
MoV THO, #00H
SETB TRO
CHECK_0: JB SONIC, $

MOV TL1,#0E8H



MOV TH1, #0FFH
CLR TF1
SETB TRl
CHECK_1: JNB SONIC,CHECK_TIME
CLR TR1
AJMP  CHECK 0
CHECK_TIME: JNB TF1, CHECK_1
CLR TRO
CLR TR1
CLR TF1
CLR EN
RET

/1111010000007 10770077770777777777777777777777777:
://////////////// CHECK DATA BEFORE SEND //////////////////:
/1111000000000 77177177777077700007000077777777777777777777:

IN_RANGE: CLR RANGE
MOV A, THO
CLR c
SUBB  A,#5
Jc RANGE_FIN
MOV A,THO
CLR C
SUBB A, #21H
JNC RANGE_FIN
SETB RANGE
RANGE FIN: RET
IN DELTA: CLR DELTA
MoV A,TLO
CLR ¢
SUBB  A,RO
MOV RO, A
MOV A, THO
JNC CON_MINUS
DEC A
CON_MINUS: CLR 5
SUBB  A,Rl
MOV R1,A
JNC DELTA_COMPARE
CLR 3
MOV A,RO
CPL A
ADD A, #1
MOV RO, A
MOV A,R1
CPL .o Ny
JNC DELTA_FLOW
ADD A, #1
DELTA_ FLOW: MoV R1,A
DELTA COMPARE: MOV A,R1
CLR 8
SUBB A, #03
JNC DELTA_FIN
SETB DELTA
DELTA FIN: RET
CHECKDATA : PUSH  ACC
PUSH 00H
PUSH 01H
SETB SEND
JB FIRST, CHECK_FIRST
ACALL  IN_RANGE
JNB RANGE, N1_RANGE
MOV R0,0LD1_L
MOV R1,0LD1_H

ACALL  IN_DELTA
JNB DELTA, TO_OLD2



N1 _RANGE:

TO_OLD2:

N_EQU:

N_OLD2:

CHECK_FIRST:

N2_RANGE:
CHECK_FIN:

MOV
MOV
CLR
SJIMP
MOV
MOV
CLR
SJIMP
JNB
MOV
MOV
ACALL
JNB
MOV
MOV
CLR
SJMP
MOV
MOV
MOV
MOV
CLR
SJIMP
SETB
SJIMP
ACALL
JNB
MOV
MOV
CLR
SJIMP
CLR
POP
POP
POP
RET

OLD1_L,TLO
OLD1_H, THO
OLD2
CHECK_FIN
TLO,0LD1 L
THO,OLD1_H
SEND
CHECK_FIN
oLD2,N_OLD2
RO,0LD2_L
R1,0LD2_H
IN DELTA
DELTA,N_EQU
OLD1_L,TLO
OLD1_H, THO
OLD2
CHECK_FIN
oLp2_T,TLO
OLD2_H, THO
TL0,OLD1_L
THO, OLD1_H
SEND
CHECK_FIN
OLD2

N_EQU

IN _RANGE
RANGE, N2_RANGE
OLD1_L, TLO
OLD1_H, THO
FIRST
CHECK_FIN
SEND

O1H

00H

AcC

P11110110000007707 700700 71177100707777077077177777%
:////1//////////// 1LCD PROCEDURE [///////////////;
/1111070007010 7007077117770777077777777777777777;

DELAY_ 10ms:

DE_AGN2:
DE_AGN1:

TCD_CLK:

SET_LCD:

PUSH
PUSH
MOV
MOV
NOP
NOP
DJNZ
DJINZ
POP
POP
RET

NOP
NOP
SETB
ACALL
CLR
RET

CLR
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV

00H

01H

RO, #4
R1, #0E6H

R1,DE_AGN1
RO, DE_AGN2
01H
00H

EN_LCD
DELAY 10ms
EN_LCD

RS

P2, #00111000B
LCD_CLK
p2,#00000001B
LCD_CLK
p2,#00000110B
LCD_CLK
p2,#00001100B
LCD_CLK

42H, #'."

;SET 8 BIT
;CLR LCD
;AUTO INC ADD

;ON LCD



SET_ADD:

WR_LCD:

WR_LCD_AGN:

SEND_LCD:

MOV
MOV
MOV
MOV
MOV
MOV
RET

CLR
SETB
MOV
ACALL
RET

PUSH
MoV
SETB
MoV
ACALL
INC
DJINZ
POP
RET

PUSH
PUSH
MOV
ACALL
MOV
ACALL
MoV
ACALL
MOV
ACALL
POP
POP
RET

\

44H, #0DFH
45h,#'C’
46H, #10H
42H, #'c’
4BH, #'m'
4CH, #10H

RS
OEOH.7
P2,A
LCD_CLK

01H

R1,#8

RS

P2, @RO
LCD_CLK

RO
R1,WR_LCD AGN
01H

OEOH
00H

A, #0
SET_ADD
RO, #40H
WR_LCD
A, #40H
SET_ADD
RO, #48H
WR_LCD
00H
OEOH

NNy Ny IIyIIe
://////// CONVERT DATA BEFORE DISPLAY ////////////:
pl111II0T7707070077707007070070707707707777777171177717;

DIV_36H:

DIV_AGN:

DIV_COUNT:

DIV_FIN:

CONVERT_DATA:

PUSH
PUSH
MOV
MOV
CLR
SUBB
MOV
JNC
CLR
MOV
SUBB
MOV
JNC
MOV
SJIMP
INC
MOV
SJIMP
POP
EOP
RET

PUSH
MOV
ANL
SWAP
MOV
MOV

00H
01H

RO, #0
A,R2

.
A, #36H
R1,A
DIV_COUNT
g

A,R3

A, #1

R3,A
DIV_COUNT
R3,00H
DIV_FIN
RO

R2,01H
DIV_AGN
01H

00H

ACC
A,#O0FOH
A, THO

A

R3,A

A, #OFH



CONVERT_FIN:

DEC_ADJ DIS:

SUBB

POP
RET

PUSH
MOV
MOV
DIV
MOV
MOV
ADD
MOV
MOV
MOV
DIV
ADD
MOV
MOV
ADD
MOV
MOV
MOV
DIV
MoV
MoV
ADD
MoV
MoV
MOV
DIV
ADD
MOV
MOV
ADD
MoV
MOV
MoV

\

A, THO

A

R2,A

A, #0FOH
A,TLO

A

A,R2

R2,A
DIV_36H
A,#0FH
A,R3

A
DIV_RES,A
A, #0FOH
A,R2

A

R3,A

A, #OFH
A,R2

A

R2,A

A, #0FH
A,TLO
aA,R2

R2,A
DIV_36H
A,R3
A,DIV_RES
DIV_RES,A
A,R2

]

A, #1BH
CONVERT FIN
DIV_RES
ACC

ACC
A,DIV_RES
B, #0AH
AB

RO,A
A,B

A, #30H
49H, A
A,RO

B, #0AH
AB

A, #30H
47H,A
A,B

A, #30H
48H,A
A,LEVEL
B, #0AH
AB

RO,A
A,B

A, #30H
4FH,A
A,RO

B, #0AH
AB

A, #30H
4DH,A
A,B

A, #30H
4EH, A
47H, #'c’
4BH, #'m’



vill

MoV 4CH, #10H
POP ACC
RET
DEC_ADJ_TEM: PUSH ACC
MoV 43H,#'0"
MOV A,DATAL
RRC A
JNC NON_TEM
MOV 43H,#'5"
NON_TEM: MoV B, #0AH
DIV AB
ADD A, #30H
MoV 40H,A
MOV A,B
ADD A, #30H
MOV 41H,A
POP ACC
RET

:////////// CHECK TO CLOSE A FAN ////////////////:

CHECK_CLOSE: PUSH  ACC
JNB SEND, INC_CLOSE
CLR CLOSE
MOV CLOSECOUNT, #0
SJMP  END_CLOSE
INC_CLOSE: MOV A,CLOSECOUNT

CIJNE  A,#23,INC2_CLOSE
SIMP  END CLOSE
INC2_CLOSE: INC A
MOV CLOSECOUNT, A
CIJNE A, #23,END_CLOSE
ACALL  DEC_ADJ TEM

MoV 47TH, #'0"
MOV 48H,#'U"
MOV 49H, #'T"
MOV 4BH, #'0"
MOV 4BH, #' '
MOV 4CH, #'A’
MOV 4DH, #'R’
MOV 4FH, #'E’
MOV 4FH, #'A"
SETB CLOSE
END_CLOSE: POP ACC
RET

:///////////// BDJUST EAN SPEED //////////////////:

SELECT TABLE: PUSH  ACC

PUSH  OOH

MOV A,DATAL

CLR c

RRC A

MOV RO, A

CLR e

SUBB A, #23

JNC S_NEXT23

MOV DPTR, #T22C

SIJMP  S_FIN
S_NEXT23: MOV A RO

CIJNE  A,#23,S_NEXT24

MOV DPTR, #T23C

SJMP  S_FIN
S_NEXT24: CIJNE A #24,S_NEXT25

MOV DPTR, #T24C

SJMP  S_FIN
S_NEXT25: CIJNE A, #25,S_NEXT26

MOV DPTR, #T25C

SJMP  S_FIN



S_NEXT26:
S_NEXT27:
S_NEXT28:
S_NEXT29:
S_NEXT30:
S_NEXT31:
S_NEXT32:
S_NEXT33:
S_NEXT34:
S_NEXT35:
S_NEXT36:

S_FIN:

CONTROL_FIX:

TEST2:

TEST3:

FIX_FIN:

CONTROL_FAN:

FAN FIX:

CON_FAN:

CON_CON1:

CJINE
MOV
SJIMP
CJINE
MOV
SJIMP
CJINE
MOV
SJIMP
CJINE
MoV
SJIMP
CJINE
MOV
SJIMP
CJINE
MOV
SJIMP
CJINE
MOV
SJIMP
CJINE
MOV
SJIMP
CJNE
MoV
SJMP
CJINE
MOV
SJIMP
MoV
POP
POP
RET

PUSH
MOV
CJINE
MOV
MOV
SJIMP
CJNE
MOV
MOV
SJIMP
MOV
MOV
POP
RET

PUSH
PUSH
MOV
CJINE
SJMP
ACALL
SJIMP
MOV
MOV
DIV
MoV
MOV
CLR
SUBB
Jc
INC
MOV
CLR
SUBB

A,#26,S_NEXT27
DPTR, #T26C
S_FIN
A,#27,S_NEXT28
DPTR, #T27C
S_FIN

A,#28,S _NEXT29
DPTR, #T28C
S_FIN

A,#29,S NEXT30
DPTR, #T29C
S_FIN
A,#30,S_NEXT31
DPTR, #T30C
S_FIN
A,#31,S_NEXT32
DPTR, #T31C
S_FIN
A,#32,S_NEXT33
DPTR, #T32C
S_FIN
A,#33,S_NEXT34
DPTR, #T33C
S_FIN
A,#34,S_NEXT35
DPTR, #T34C
S_FIN

A,#35,5 NEXT36
DPTR, #T35C
S_FIN

DPTR, #T36C

00H

ACC

ACC

A,INT_ COUNT
A,#1,TEST2
PO, #124
LEVEL, #124
FIX_FIN
A,#2,TEST3
PO, #190
LEVEL, #190
FIX_ FIN
PO, #255
LEVEL, #255
ACC

acc

00H
A,INT_COUNT
A, #0, FAN FIX
CON_FAN
CONTROL_FIX
CON_FIN
A,DIV_RES
B, #5

AB

RO, A

n,B

¢

A, #3
CON_CON1

RO

A,RO

e

A, #4



CON NEXT1:
CON_NEXT2:

CON_FIN:

T22C:
T23C:
T24C:
T25C:
T26C:
T27C:
T28C:
T29C:
T30C:
T31Cs
T32C:
T33C: ~
T34C:
T35C:

T36C:

MoV
CLR
SUBB

MOV
SJIMP
MOV
ACALL
MovC
MOV
MOV
POP
POP
RET

RO,A

¢

A,#24
CON_NEXT1
A, #24
CON_NEXT2
A, RO
SELECT TABLE
A, @A+DPTR
PO,A
LEVEL,A
00H

ACC

070,084,090,092,094,094,093,098,102,106
109,113,116,120,124,128,131,135,139,143
147,150,154,158,162
088,094,097,098,099,099,101,107,111,114
116,118,123,130,133,136,138,141,146,153
156,159,161,164,169
093,097,099,101,103,105,107,112,115,117
120,123,129,134,138,140,142,146,152,157
161,163,165,169,175
094,097,100,104,107,109,113,117,120,123
126,129,136,139,142,145,148,151,159,162
165,168,171,174,182
097,104,108,111,113,116,119,127,130,133
136,139,142,150,153,156,159,162,165,173
176,179,182,185,188
104,110,113,116,118,121,126,132,136,138
140,144,149,155,159,161,163,167,172,178
182,184,186,190,195
110,115,117,120,122,126,132,137,140,142
145,148,155,160,163,165,168,171,178,183
186,188,191,194,201
116,120,124,128,131,135,139,143,147,150
154,158,162,166,170,174,177,181,185,189
193,196,200,204,208
123,130,133,136,138,141,146,153,156,159
161,164,169,176,179,182,184,187,192,199
203,205,208,210,215
129,134,138,140,142,146,152,157,161,163
165,169,175,180,184,186,188,192,198,204
207,210,212,216,223
136,139,142,145,148,151,159,162,165,168
171,174,182,185,188,191,194,197,205,209
212,215,219,222,230
142,150,153,156,159,162,165,173,176,179
182,185,188,196,199,202,205,208,211,216
219,223,227,230,234
149,155,159,161,163,167,172,178,182,184
186,190,195,201,205,208,210,213,219,222
225,227,229,232,237
155,160,163,165,168,171,178,183,186,188
191,194,201,206,209,212,215,219,226,228
230,230,232,235,242
162,166,170,174,177,181,185,189,193,196
200,204,208,212,216,221,225,229,231,234
236,238,241,246,254

P11111710771777707710177177177777777777777777777777;
/17117777717 71// MRIN PROGRRM ///////////1////1//;
111111700 00000770701077177077771717777777117777:

BEFORE_START:

START:

LCALL
MOV
LCALL
MOV

SET_LCD
DELAY, #20
DELAY_S

ADDRESS, #0AAH



START_GO:
AGAIN:

C_CLOSE:

START_SEND:

LCALL
MOV
CJNE
SJIMP
MOV
MOV
LCALL
LCALL
LCALL
LCALL

LCALL
LCALL
LCALL
LCALL
LCALL
SJIMP
JNB
MOV
LCALL
DJINZ
SJIMP
END

Xl

READ_DTEM
A,DATAl

A, #0FFH, START_GO
START

COUNT, #10
DELAY, #25
DELAY_S
DISTANCE
CHECKDATA
CHECK_CLOSE
SEND,C_CLOSE
CONVERT _DATA
CONTROL_FAN
DEC_ADJ_DIS
DEC_ADJ_TEM
SEND_LCD
START SEND
CLOSE, START SEND
PO, #0
SEND_LCD
COUNT, AGAIN
START
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