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Design and implementation of fuzzy temperature
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Abstract: in view of the unsatisfactory temperature control effect of the traditional PID controller in the actual
industrial production process, in order to enhance the processing efficiency and temperature control effect of the
temperature measurement and control system, this paper proposes a design scheme of fuzzy temperature measurement
and control system based on AT91RM9200 under the premise of considering that the controlled object often has
nonlinearity, time variability, complex parameter setting methods and large uncertainty in the industrial production
process. At the same time, the simulation experiment of the designed system is carried out, and the simulation results
show that the effect of the fuzzy temperature measurement and control system based on AT91RM9200 is quite good.

Keywords: AT91RM9200; Fuzziness; Temperature measurement and control system; Parameter setting mode

T ETHAPIDERBERIFT LA RAL 6 IRZIEH MR RIZEA, HR5REENIE R GG LEHERR SR
BRIERZBOR, ALAEFEI LA IR THRES ST LSRN, HETKH, SRERTXELLEAR RN L AT
BT, R T AT ATIIRMI200 ey B i M 42 R 89T 7 Ko RN R AT RGARR, HGALRETAT
AT9TRM9200 #9452 #4178 & M4 R 4289 2R M A RAF

KT : ATOIRM9200 ; A4 3 BN R % ¢ Sl 77 X

FE T AR P AR L, TR S S0 7
WRIBITERL RAFRE MRS, TETE
HAS LR PR o AT RS IR S P . R,
Tl A PR R X G B AR | R
M, R0 E B AR KA T, A
T A R 8, 75 5 X B0 PID 425561 7%
VR . B0 LU B AT 10035 I A ) 7 A 3
W, T2 ST Tl A 7 B M LA 35 e B 3L
BEpE IR, A% T, 1E PID fYSERE 1 B

20

I AR B 507, AT AT91RM9200
FE L R AR PID IR H RS, ARCRH
A PID 45 ] 5 0 ok 48 R FE 4 UR , DARREE
Tt JE Tl 3 B 2 o] ) e A K

1 RENE R G ARE LT

TESETF ATOTRMO200 [PAR I BE 4 R Ge
RGERE BT ARG 1 s, Hive,
A 32 f57 ARMO fix A U ALR PR ES AT91RM9200
Mk, EARMEITIRE R« O LRSS R



2024 EE 3BE 4 Frontiers in Innovation and Technology CUP SRR S S AR
JEE RGN FE A R 4 R 4R 0 S R B AR S AR T 4 3L D/A Fi s 25 B R 5 5 L 23 H AT,
AT91RM9200 ; @iz H¥Hl B LA HEHE S, I MITTSEER B shEiE H s o
=y i L
B )
]y mBpveTT
E <—1—»| AT91RM9200 [ —1—> E _
—

fi

I}

HLiE
Bl

DA
ERES

B 1 REBEHEITIER

1.1 RE MBI T

TEREMAE R G0 0, R A I P 5 32 B R A
DB X6 SR (AT 55, T st ARG 0 280 ) 305 5
FE 3% 45 ATOTRMO200 AbFH 2% 0 Sy b ¥R JBE A4S I35 4
AL FA T R T E, BT B ARSI %) A ok B 5 ]
PE A2 e T BRI A B 0T T2 F 31 MAX6675( K
TP R B e s ), 1k AT91RM9200 1
MISO. SPCK 1 NPCSO 3 1 5 MAX6675 [ SO,
SCK. CS it FAT 2G>0 IR R v % 4y EL 4
BEHHEIE 2 s, HEEREA S EEY - L
AT91RM9200 iy £ i, 7E I HL °F- NPCSO K& SPCK
F = R BB ik ol s, kol fE 52220 TR, @t
SO it — s . 4 16 kb5 5 233 D15
EHLAL . DO KHL A . D14~D3 AH Y 48 54 4t 12

S e R RS, BB AR AR A, B
0°CXH I TR . 1023.75°CXF I A E(H L 0.25°C
HHER, HERRME . /MBS 4095 Fi 0,

1.2 FHERBIL T

AR R GE AT RS A BE T 32 2 i =3 4,
{17 : NOR Flash fE6#)5 sh18HS (TR S
ST 5N ) ; SDRAM ( Linux WAZ A PR,
RIHAE R G5 0 AR P 19321725 (/] ) 5 NAND Flash
(FEfER B AN HFRT ). b, ARFE 32 %k
P9 ATOIRM9200, LI A HLIFEE HY57V281620,
M FE4335 1 T A 258 32MB i A 1) SDRAM £7
RS, ReW RSB ARMs T HIREDR
PRIFEHE A E, T BB R E R RET SDRAM X />
FEARBERTC

vCC
Q
Ve so A0
0.1 uF- SPCK
T+”“‘5“5 SCKI'NPCsO
K 25 3 i 4 o b s
GND NC|—

B 2 B e E

1. 3 @iiE Ot
ERAT RIS . JTAG HLE . DURHEE 1 H B2

UG TRGE TR =R, DA Bl M. &
SR, AR AR AL, TEAR R R IE I AE

21



1% SFHAY  Frontiers in Innovation and Technology 2024 5 3BE 4 H

Beitrh, T2z ] AfglRM9200 ) UART A0 [ 4F
YIRS 1 S 20 B AT, DMgl61 (18 LK o 4 34
EHE, DIARIER) JTAG20 4H45 11, kMg 35
FHE R G E A T

1.4 BRESIEIT

FF AT9IRM9200 % A 2 R 4t 1 EIHG 5
/N EE I LCD. CRT., TV K ik ik, 7EM AT T
AR ZR G BB R SID13506LCD 4 il
FKetifb. [FIEE, FEd i o R BRI
1CS1523 ( [AAAF 5 BB S B0 ) Sk S8 SID13506
AR R T RE

2 RENIE RGO

2.1 # AR linux B ZIREHEEF

F G0 T Ak BRTAR A R 42 a0 A 32
BRI AR S IR, B RG
[ E By, Z G0 A R 15 A B AR 1) L 4%
S 0K sl 7 SR RGE IR AR linux 19
WA, BRmERER . OWRAT M
WEN TR, FhEFRIE ; Q&
SR ERAE 5 TSRS AR 3 o6t pR A TR 1R

DA

J

s =heE
—ll
i#socketitZ 477

4

f, DASESLTEMY . S ; @XF s o8 s SR
YEHAT file_perations 254 12 AT 5 O5¢ AN
read . write 55 77 SR XA AR IR HT 5 ©FE N b
A reques_ivq SREM, FEXTITTE 95 & IR ST
TR S5 5 DI h kBRI FE T / (5 insmed
A S AR B I 84

2.2 D/A BRIz iRt

BE a1 e U A A . 7R Socket FEEE
WA EEE 5 7E D/A FEEE A rp 32, T e R W
TR A, 5 RO X I T3 1 D/A B d i e e
FEET B RE, T E 2 B S Ry 1 H]
S 2 B A ) S O . nE 3 R, J2 DA
PR,

2. 3 1R# PID $=H c B IEFi% 1T

Wk 4 firas, SRR PID 45 12 SR 7 19 i
BRI« TR B A% i B
PEATALERET, SR B PID #H 5ok A B, DA
S BRI AR 1 B, () IR O 45 ) R AE A
ATgIR 2 19200 {7 ACHLE A, i (4 %F Ry 2 il it
i I A BRI R R ARG

Hal

AN
ﬁjﬂ

=

i#sockett = i FF

EDARF AT

l

E 3 D/A ZFiRiEE

3RGHES SR
FETF ATOTRMO200 Fi*) F5RA Jidk B I 452 2R 49 L AF

T HVERE A, DR RT3 e A 5 L SR AR R R 3K
RRGHITERE. XH, LRIFEIRER

22

WZEVRIRE, FESEPRAI AR T 3 s, Al
S (-15~+15) CHEMRM2ZE . (-2~+2) C/S
TEFEA AR IR 228163 . (0 - 10) mA JEFE A ]
Byt o TEAS IR PR RO HEA LAY E LT,



2024 FEE 3 LEE 4 HA

Frontiers in Innovation and Technology

B 5 B Y

S F 3E N PID Ul P R Sy s, i

)

AR N )
(eec, Mkp, Aki, Mkd

4

| itszemec 0 |

J

e

HX{FE
Akp, Aki, Akd

L&4t PID 53 AR B B L .

NP
i Akp, AkiFn
Akd g
Mkp, Aki, Akd

| i+ 81 ikp kiFkd

& 4 14 PID =42 E

4

10 =

L T T T T T T

12| BUM BE B PIDEE 3 .

PIDE=H

A/ B

1 1 i 1 |

1 1 1 1

| I — L1

!
L
4
2
L

O 100 200 300 400 500 GO0 00 SO0 900 1000 17001200 1300 14001500

mtia /s
B 5 SBATEEM KT A RS IR H 0m 5 #h £

o, ARG BRI ER . AT X AL R
PRAIC. WIR AR 2RI . i AR T 2RI
JERI AL W, (s) W, (s)L W, (),
Wi (s), Wy, (s) KRR, BiXW, (s)=20,
W, (s) =5/ (1+108) >, HEEAE S E] tmA
BrERAs Ak, Wi s iR, XORBORI A iE R PID Al
B45 PID 45 RS R 2k .

FESCPRis AT B rp i b AR RS B A1t
B S BRI R AR, T2 R A A AR S
N PID il F PID #56il AE S8R4T Ao i L,
LA R G RTINS SO RS0, FRATAT L
Bk (AT ). « (IR R #-f77281k. M
HRTDUEEL, MRS EE] 100s B, 1 =20 2k
A T =17, Ml k=1 R ERERS G, h

ELF) 900s B, Hf k=1 228 k=1.2, BLHF 7=17
RAE, & 6 iR, X Je R Gul B #1500 B A5
W1 F 8 N PID $5 il R 4% Gt PID 8 il i) g 17 1 4% 175
WU

SO BRI, BOW A & I PID 5 5614
T4 PID il 0 FEZ R BN /N A Ay
VIR 3 5 0. RGP Rath (FEEHIX 225
BUEH ). REEA RS ASRE, HAh, B
W1 38 N PID 4 il £ 2 4 S A A7 58 1 AR 2R 0 1 1Y
HIERS, #E— 20k i T BOM P Tl i e, kT
HRARTE T RGEEHIRR Vs

4 2Lk

ZE TR, ARSCHEJRA PID 5Ll |, Bk
KB PID #E il T B 5583 . AT91RM9200 F4%

23



o B R

Frontiers in Innovation and Technology

2024 FEE 3 LE 4 B

TS A e B T RRR T B I % 2R e . 7R 5E U YL
FE I BR84SR 2 a8 I R Ay LA
FUTF & T4 0 PID 458 il AR PID 5 il 19 05 EXF

Foo D5 B R BN, FTH PID 454 T
Br 5% . ATOIRMO9200 Frise i aosom yim B i £
4 HA5 BTN TR AE ) Fidas il ROR

14 T

12 -

¥4 235 REPIDE S _

PIDEH

A/ EA

o L—o 11 1 1 1

A

1 1 1 1 1 1 1

0 100 200 300 00 500 GO0 FOO  BOD 900 1000 1100 1200 1300 1400 1500

Bial/s

B 6 S LR SIR 5 H R i 2%

SEHL -

LT EAEMS , 122750 . 5T ATOIRMO9200 fr A5 481 1 i
NIRRT [ ] . TSI HEHL ,2013,26(3).

[ 2] MA Xiao , LIU Jianing , SONG Hongjin.
Design and Implementation of SMS Monitoring System
Based on AT9IRM9200 [ J ] .Electronic Science and
Technology,2013,26(1):27-29,33.

[ 3 ]LUO Zhi-wei,ZHANG Yan—zhen.Research on Remote

Temperature Measure and Control System Based on Single Chip

24

Microcomputer System [ J ] .Journal of Xiamen University of
Technology,2009,17(2):25-29.

[ 4 ] Fan Benzheng,Li Zhongshen.Design of multi—channel
temperature measuring and controlling system based on ARM[ J |
Electronic Test,2008(10):28-32.

[5]3kz3C, Wigs . 5T ARM BRBEERES BR RS
et (1] . BafbdAR 50 ,2007.26(6):123-124,79.

YE# TR A= BY (1993 — ), 55, DU, TLPEJLITA,
b, JUTHNE =PI, P57 - A shhoR .



