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i

]

GB/T 15969¢ il i #E FF £ i 2 b B EL T LB 4
—Ff 1% - BHFL;
—8 2 B R aR;
—B 3L H/BIET
—$ 4 B HE R
—3% 5 B EME
— %6 B . BTIHGARGIREERHIERE;
— B 7B ENENGE.
EIE 4K GB/T 15969 8958 7 74
AFEAEFRA IEC 61131-7: 2000 A /AR F R 5 7 80 S ER S8 CGEXRHD .
% GB/T 1. 12000 TSN 1 H2 - HHENGEHAMES AU, X [EC 61131-7:
2000 #E4T T FHSRE BB
a) “AERAETEOR T CERFBL
by % T IEC 61131-7.2000 MRS ;
¢) FLAYIEC 61131"RI# & B“GB/T 15969”;
A ADMEEC TREEDESAHESS”;
AEFR4PCEE GB/T 17165, 3—20010EMI Il BEA AL & 3 T4 WA ERaE SRR,
E#F{HE GB/T 17165, 3-2001 Ak, EEAMLM T .
- R R R RRS BIHS AT EEEES RHEHAERTSCA T I RBIF RS
BT B SR
— RS B “GB/T 17165. 3—200178 H“GB/T 15969, 7 ~20087;
—“E X ACRFEBMENL”(GB/T 17165. 3—2001 H5E 3 2, &AM E 3 B
— 45 3 E bR B HEFINE, R E IEC 61131-7: 2000 h RIEM IR FH#HAT T HE
(GB/T 17165. 3—20C1H0 % 3 2, RS0 E 3 ),
— #5348 GB/T 1. 1—2000, T T EHTHEAR .
AEBFE R AMF B R C.HE DR ERETBER .
AL HPFEIR T ®S<EIE,
FHSHEETEIRBERENRELBEAZRSERSHERBASED,
A A RERAAL B AE. P ENKNHIERER.
& TR AT B MR AN WU TSR RS ARSI PRI AL s Dok B Sh R R AT .
AT FEREEANE FE BRI R IR X,
EHFTBMEEA SR HEE.
A AEREN T RERERLR .
GB/T 17165. 3—2001,
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] 4% 72 Fr 4= ) =8
57 BBy MR TR

i el

GB/T 15965 WA EL T T REEHBFT AENEHH MBS S .

AERAIHLSE T 05 B A0 F P B AR B A B A R T GB/T 15969, 3-—2005 HLRE By T 4 18 1 £ 1 2%
EEPNBEANE UREFARABREZ MR T HHEEHEHEF T REHE.

HTHBEEEBATARE MR A TRNSETENEHAENERNEEEAE,

2 MBEHSIAXH

FH S 80 & 5GE T GB/ T 15969 By ER 4B 51 T AR A4 R 458k, FLETE A s3I F3H,
HEAIE BT BB B R FE BRI N 20 BB TR 1 & JH T 45020, SR O, BT AR 4 4o 30 4k R X B9
AT RIST R A ST R S AR R IR A, RERAE RS B HEFEAERTARS.

GB/T 2900.56—2002 BT ARE Hai#EH (IEC 60050-351:1998,IDT)

GB/T 15969.3—2005 WHRBFHEAE 5380 .%8iF 5 (IEC 61131-3:2002,1DT)

3 RBMEX

THIARIEFEERTERSLS.
Hibf X HEIEF 2 L H GB/T 15969. 3—2005 B .
. AEEXAORIBEE AP UBEFHH,
3.1
£4H accumulation
Mg AEHMUERENZERCLE T ANEEER.
B AR RAEE.
3.2
E4% aggregation
B &AM FEGNRBEITERFFANEFGHRDORLRE.
H. erE - MOBERE.
3.3
P& activation
U FAERREEREEHNT - Tl EMETE.
3.4
£  conclosion
A AN S A0 e v Moo S o B4
T . EHHN A4 B RS #F (consequent) .
3.5
%% condition
A e R BB A B R ) - SRR 1 1%
. WERATHF (antecedent) , AR B F AND,OR. NOT & & FHRMHEARN 1T REA.
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3.6
HBMTEE  crisp set
B — R R B B E B MER O L,
3.7
BHME{ defuzzification
BEREEEEEEIMENES TR VAEERKERENTE.
3.8
$BEE degree of membership
HERBENWEREH. EREECTERXRT 1TENESHNEE HBREME A0, 1R H.

B4 fuzzification

B ABNEWESE AR TENEEEENENESHTE.

% BB EAEROENNBAEN THEMBASEEENS - TESHHREE.
3.10

HEAEH fuzzy control

AEMGERHO R U A N BRERE A SRMANRN—FER T .
3in

BIEBIE S  fuzzy logic

i PR A 4 B0 X AURE B LA RIS M3 A I T BALAL B AT 1Y — R AR 2 LE 8

. SENLEENR VEBRERAMAEL R LRAMNERESHEEH,
3.12

#HEE T fuzzy operator

EEMEE T RANE T,
. #1 AND,OR,NOT %,

3.13

#MEE  fuzzy set

WA REBRE AL, 1K H_E AR RO B3 (R T REHE S WA,

#EIE  inference

L EL 0 A A i B M BT 4R (LR KBTI AN ET ) R I B A AR M S R .
3. 14

IESHN linguistic rule

“IF-THEN”#L U “if-then” rule , FAE S #2 ] S v 09 M A2 1H1E 4] .

e HUALE MR SE <R <A > A O P R R e S A R ERE W,
3.15

iES T linguistic term

BEETRMBE. HEIRLEMERE L6,

¥ . BIiE &l (linguistic value),
3.16

iEBTM linguistic variable

AT HRIES R AT T GEFIOENENER.
3.17

EBEFHY membership function

R PE—TERBT - MIEGHWEER R,
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3.18
B A singleton
FRERNE SN 1 THEHLRSE N 0 KBRE.
3. 19
F#&1M  subeondition
AN —ITEERETER SESHHEARAA,
3.20
HIME rule base
S 55 B 2 H bR 10 B S B9 9 B B9 SR,
3.21
I EF weighting factor
HAEHAMKEEEE TEBENERBEEYN . HAA T O~1 ZHH 8.

4 ENENETREFEEBPHER

B A S A R4 5 MALE MR GHE S (FCLY T4 Bnt, M B3 T GB/T 15969. 3
2005 FisE XA ThAER (BU R FF) . GB/T 15969, 3-—2005 £ Y Sh b R AU R Sh SR SC BB T
.

LARESS £ 435 5 (FCL) S BT 20 BE B 35 BUHE S 40 A58 18 2 0 BORA 32 il BN I 48l B2

T B T il e S 4 R A & ISR R R A 80 LR .

LA # E S (FCL) 2 LIS BB SR AT LUA T 3% GB/T 15969. 3 B E—F B S (BB A f8
AEEYVRRENRFRINEER. A FCL HENIERIBE VB AR LSRN EIBE RTINS H M8
“HEAFSE WS HEMBEBEAMITE, A 1 Fx.

Value_Control_1

Fuzzy FB

TLI— Ia}

Value Inl

Out Temp

Const Valuel

Varl

P1—— Pressure

B 1 ATheEHhE FBD R B W5 $ Th g8 SRR 6)

B 1t Valve_Control_1 B ShfE 3 Al Fuzzy FB M — P H P E X W BE 6], ThaE L H
Fuzzy FB 8] A AE 45 5 LETAE RSB EHIES (FCLYRE . FHHRIEER Fuzey _FB H7ELL
GR/T 15969. 3—2005 MEAEIEE FEBDOh R B ERMEF R IR F.

5 EHEWIESFCL)

5.1 BHENEFNIZH
BB 1E S (FCLY B GB/T 15969, 3—2005 ML ZMSMBIE T MESOVERM, EHEHER SH
HHEATEA TR R R, L S SR s AR R R GB/T 15969, 3—2005 HLE

3
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FERER. REEEHTREREARMNIESEAMLTHITE WRERE AN B TR R%
Mg R R A B 3L,

FCL Wi TRIEAFR " RNEMERNES TR ZAWRFERGRECLRERER, E 2 fF
. AXFEAER ST4EFTREFEH RN KY RN QS 898 . ok 48 8 giEas A
T, FEABRERRERE P IFREED AP ERER M B RO LIE AR RO &2,

A s I B faim RS
B FE 455 8% GRS _/
#®R FCLEN BN FCLED
FCL XEXH
B
il 2
| [ 1 | l
I A I B Bu%
bl ot BIFEHE
I 1 [ | I [ [ |

B2 HEMERNERFCLEFNERER

52 HBHEHEELE

A SR A O B R ST R IR A P A U A 5. 4 Pl

5.2.1 IheEBERDO

R 4 3, I Th R B A N ERfB  GB/T 15969, 3—2005 i M F AR IR S TR .

FUNCTION_BLOOK function_block_name
VAR_INPUT

Variable_name:data_type;

END_VAR
VAR_OUTPUT

Variable_namedata_type;

END_VAR
VAR

variable_name:data_type;
END_VAR
END_FUNCTION_BLOCK

(o DIEBERIET « )
Cr AT RULE «

Cx FH AR «

(« RETEEREHE )

RSB TEETUER - RERNED. ERED R ARE RS RE L, X

2 W MR S R R 3% GB/T 15969, 3—2005 € 3.

A 3 B HEMAL XA (ST IES MZh B B (FBD)IE 5 R R W aE R S Bl ).




GB/T 15869. 7—2008/IEC 61131-7.:2000

FUNCTION_BLOCK Fuzzy_FB
VAR_INPUT Fuzzy FB
Temp: REAL;
Pressure: REAL; ——— Temp
END_VAR
VAR_OQUTPUT
Valve: REAL;
END_VAR
END_FUNCTION_BLOCK

Value

— Pressure

EHEXEFED R B (FBD)

3 fEFSTIEE# FBD IFE S MR B ORI R
5.2.2 E#{
MATRABEHELALRREL THEEELAH ENRBERAMWHEBEE X -THEXET
FUZZIFY # END_FUZZIFY Z A6 .

FUZZIFY variable_name

TERM term_name . = membership_function;

END_FUZZIFY

ERTEMENTREHMEREF FUZZIFY 2554 . HERMEER @ VAR_INPUT B
BENIHERSY. HRBEERNBRT -TREMEFTR. HXBF TERM G REEF I RAE
BEREAR UATHEBATRMNEMBENREE., RERE-REAPBRKEZRY dFHFETRH
—RFEN.

‘ Membership_function. : = (point i) , (point j) .+

£ B — O, B AR B A0 (8 ROAE R 60 R B B RS . RELADE S 490 0F . BB B
SHEEE, Kt HES R,

point i: . =value of input i | variable_name of input i, value i of membership degree

XL RERMAEXNRBEERRN ECORMME 4R ZAUERS TEL. X&
ANESATEEBIRFSY RBERERSSZAAENER. NG B HHRBER
A LU AR B R R R s 2 A R PR A T

AREB BN 2, KEKEMNZE 6 TRENHRIEFERITRH.

AZAAEFRNBEETI ‘warm" R BREFHIT :

FI‘ERM warm;=(17.5,0.0),(20.0,1.0},(22,5,0.0);

DFHE - EHEFRATREANRERENRSE NS FRFRREEA.
AFEE—-THAMEHEALTEOREEHNBRSEE - AREMRBREME.
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ECFYREL. IES -
FUZZIFY temp; s
TERM  cold; ={3.13,(27,0);
TERM  warm.=¢(3,0),(27.,1);
END_FUZZIFY 0 10 20 30
Temp

. RIR BT RO 2R R 0 T L TR A 3R 5 I IR B A R
B4 EC(RIRBRE
HESHEHELACR BN AR REBRENEINTUREE., SMARLUIEIBARY
RSBV B ML, ST RMHPIENRERMA VAR_INPUT 4o mEliie,. BEBREXFERSE
BEESNRANLES,
. FR B A NEEETTR . TR L.

VAR_INPUT
temp; REAL; C= AN BEERL =)
pressure; REAL; Cx P AR BHE AL » )
bp_warml,bp_warm2;REAL; (x EHAHTELZAE <)
END_VAR

FUZZIFY temp
TERM warm: = (bp_warml,0.0},(21.0,1. 0} ,(bp_warm2,0, 0) ;

END_FUZZIFY

B5 REENMNETRALTE
5.2.3 HE#k
BB NERE R~ — T ENE, DI R W X R O F DEFUZZIFY
A END_DEFUZZIFY 2z [a#iiR.
EREM LT BT DEFUZZIFY 2 55 8 XA, B BERE VAR_QUTPUT ¥4
FEELSHNERLY.

DEFUZZIFY variable_name

RANGE {min, , max};

TERM term_namemembership_function;

defuzzification_method;
defanlt_value;

END_DEFUZZIFY

EEWHEN . 2.2,
HTEABFLHNIR.SEREREEREAL. CHE - MESTINE MR EXRBER. B
BHTARB.
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i;ﬁ%%l drainage closed inlet
DEFUZZIFY  valve !
RANGE(—100,108)
TERM drainage: = —100; 0.5
TERM closed; =0;
TERM inletl=100; .
—0200 —100 Q 100 200
END_DEFUZZIFY valve
6 BEREEETDIMTS
WEHr Ak HE S A E METHOD k@ X.
METHOD: defuzzification_method;
AFEATFIIFHTERE L FEK 2,
*F 1 BHHHAE
*x B ¥ i B
CoG
o[> 1
. E.OoE DR
CoA BB gL 2 W D
LM EBKRE O
RM BHEKGE O
Hl: BEOEERTREGHEEL.
T2 ARPLESERSRERTEN2FRE
T3 REETFREMEA CoA,
4 LM B RM #5350 0 RBRERTRN.
Fk2 FWEFEHLOK
Maz
wpe(u)du
CoG U=2%_.
[ wtwau
Min
p
z [uﬁ“ ]
CoGS U= =
P
i=1
o Max
CoA U=14d, J#(u)du = J‘ pluddu
Min o
RM U = suplu'),u(u') = u € [Min!,“?\/fa;t e
LM U= inf(e) pule) = u & [Mins:xadax et J
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£ 2 ED
AP
U— Wb as 51
w— AT E

r—REIARKTHE
MR EG RN HR AR
i—F 4R

Min——7& RANGE P # & Bt H R T BME, A ESEMNHRL T Min=—
Maz—7# RANGE PRl AR TREXRE. FESAENERT Min=1+
sup—— B A
inf B/ME

MAXMN - MHERFTHETANRBEESER O MERNREEXMMEH R, EXMHFLT .,
EHEARBRAE R AR . A TR R E — M REE. RAEREM AN R, i
A BUERE {E .

L DEFAULT; =value|NC

B ENEXET DEFAULT 256 . IR XS NCORBMUAR ) 38 B 70 HL U 38 2 o 4 th {8
RiF L - BHEHLERAE,

EEREEN BRI RAME. AR .
IEANGE= = (minimum value. . maximum value);

RANGE ZRHXBEWLTENE - REALHERHWEEZ N, WREERERECRAL
&4, | RANGE FSEMEM.

MR RE XEE. MRS FE RN GB/T 15969, 3—2005 A M E T ERIEREMOTE.
52.4 #MItk

FREEA W E— SN U B DUSE X, 938 B ELI R Ay L R BB B Y AT BR A
L UEAET AN, M MME - -2

H R X ¥4 RULEBLOCK 1 END_RULEBLOCK 2[4,

RULEBLOCK ruleblock_name

operator_difinition;

[activation_method ;]
accumulation_method;
rules;

END_RULEBLOCK
YA TR TAMNRSD,

operator_difinition: :=operator:algorithm

HI|E - EREE, ZEL AND 1 OR B3HEM, f/m#F MIN BF AND, ] MAX ¥ OR,
#F 3 ORFAND HBHEF

ORHF ANDHF
Epxe=z H b7 5L £ H ®
MAX Moz () (2D MIN MinCea (2) 412 ()
ASUM £ C2) 4o (&) — par (3 % 1z () PROD 1 () % g ()
BSUM Min(1,p (x) +p2(x)) BDIF Max(0, 0 (2)+pz2 () — 1)
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HLR e om 1

RULEBLOCK first
AND: MIN;

END_RULEBLOCK
RULEBLQOCK second
AND:PROD;

END_RULEBLOCK

FTHEAMEELERELTRIET L.

ACT :activation_method;

FAFEG T T EAGBETE.

®4 MEFE

E] " x B F B ®
B PROD m(x) % pp ()

BAZE MIN Min(u (23 42 ()
B BEFRSESRABRAELX.
THRHEFCEEXTHERFE:

ACCU :accumulation_method;

FOSW LT A RMERITE.

x5 BEFE
% 73 x & F A E2v
BAHE MAX Mazx (e () 102 (x))

— 1 {x) 2 ()
JF LR A NSUM Maz(l ,Max,ex (a (x' ) +pz (7))

R BSUM Min(l,p (2) 42 (2))
ANREBARTESHBSIHRSGNEETTR. 8- MESTRA T RERK.
HME YN, AMML XY RULE H G, SEESMMES . FUATER, EH MR

ARNE—HRN AEEE—-HFS.

RULE numbers:IF condition THEN conclusion [ WITH weighting factor]; ]

A G X IF Fig, EHEFH N &4 (condition) , FEFEE L XEF THEN FLpsEw
(conclusion)

o BLR LN F 4548 (subcondition) F18 A ZF 8 (variable) 41 4 75 — £ #L W A9 &% 1 (condition) 2 .
FRMEAREENRBESAEMIIER, AN ADNE XEXRET IF ft THEN Z (6,38
L XEE AND.ORE NOT £#rnflEEMNHASE—E.

BEAMNKERLE OEEINRARAENEEAR.
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valve? IS closed

=6 EHEHBELESR
# % @ E H A
1 OfFS
2 NOT
3 AND
4 OR
10 ] g T Ak
RULEL.IF subconditionl AND variablel OR variable2 THEN conclusion;
AT A IEA G, OR #2467 LU &5 & SR P 45 #L ie sc 1
RULES.IF subconditionl OR subcondition2 THEN conclusion
HHH:
RULE3a: IF conditionl THEN conclusion
RULE3b:IF condition2 THEN conclusion;
FRMELUE AR ST R R T 1S # — AL NOT M oh S S0 00 8 5L R0 3%
subcondition; = linguistic_variable IS [NOT] linguistic_term
FUHEPHEEINSEAEPRESTRALE, HEINES ML MEREEEF TERM Z X,

T & F

temp IS hot

temp IS NOT hot
FKEF NOT B A HE FEUZH, WA HAESHE T£EER
IF NOT temp 1S hot THEN-* 8% IF NOT (temp IS hot) THEN
ZRAUPZNTFHELENEE TR, . S TS RMAESRIT.
TEHEBUBSERFHR . BERAEF ISAZKESEREN - MES M.
subconclusion; =linguistic_variable IS linguistic_term
AN TFEHB(ER—-TRETDHRH
IF temp IS cold AND pressure IS low THEN varl,valvel IS inlet, valve2 IS clased
HEELITE
IF temp IS cold AND pressure IS low
THEN varl,
valvel IS inlet

B DL AN E AT 0.0 F1 1.0 Z B BfE  IAEE 7. X el BB e ms
WITH 5 BRMARE TR H
MEHAFE FHELNEREES TN R E B EEO B
BBk,
10

HTHESASRUAEMERM AN SE MREFAFR - TR, XHELT

— -7 FEUE
VAR_INPUT #4MmELGill . X& . @0 U ET@ARNNE FAEYEHRFE a8y
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MRFELEERE WITH &4, B M HF R ekdH 1.0,
IF condition THEN subconclusion [ WITH weighting factor],subconclusion;
RN EF MR-

IF temp IS cold AND pressure IS low THEN valvel IS inlet WITH 0. 5.

valveZ IS closed;

BT8R H

VAR_INPUT
w_myrulel :REAL.=0.8§;
END_VAR
RULEBLOCK temp_rule
RULEL,IF temp IS cold AND pressure IS low
THEN valve IS inlet WITH w_myrulel;

END_RULEELOCK

5.2.5 Wikt&#H
CHERFNBAMES L OB, TRETESHEMERS XN HEAFRE LR
AR BRI, UM R AES S E SEXET OPTIONS #1 END_OPTIONS 2[4,
OPTIONS

application_specific_parameters

END_QPTIONS

REIBETEHHTHS 6 ERENHBETFRRENIFMEMIE,
5.3 B HIEE (FCLY R

B 7 REMERE S R

‘T“UNCTION_BLOCK Fuzzy_FB
VAR_INPUT
Temp: REAL;
Pressure: REAL;
END_VAR
VAR_QUTPUT
Valve B REAL;
END_VAR
FUZZIFY temp
TERM cold :={3,1),(27,0);
TERM hot :={3,0),(27.1);
END_FUZZIFY
FUZZIFY pressure
TERM low :=1(55,1),(95,0);
TERM high +=(55.,02,(95,1),
END_FUZZIFY
DEFUZZIFY valve
TERM drainage . =—100;
TERM closed :=0;
TERM irlet : =100,
METHOD: CoGS;
DEFAULT =0
END_DEFUZZIFY

L

B 7 EHIBERTS
11
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RULEBLOCK Nol

AND. MIN;

ACCU. MAX;

RULFEL: IF temp IS cold AND pressure IS low THEN valve I8 inlet;

RULE2. IF temp IS cold AND pressure IS high THEN valve IS closed WITH 0. 8;
RULE3.: IF temp IS hot AND pressure 1S low THEN valve IS closed;

RULE4: IF temp IS hot AND pressure IS high THEN valve IS drainage;

END_RULEBLOCK
END_FUNCTION_BLOCK

)
5.4 EHEHES(FCLAFAEARNRNCEF

GB/T 15969. 3—2005 MIHF A & X 7o S A 2 0 AE i i Fek, X B, FCL EAFX

B

GB/T 15969, 3—2005 W F BA XX BREFHNEF LAENERME. FCLERHBITH GB/T

15969. 3-—2005 HIHR B LR KT 5
Bl. 1 8 JU¥ ARIRHT
Bl.2 ##
BL. 3 #EdER!
Bl. 4 F&
5.4.1 FHEXAN
B T LHEF LB GB/T 15969, 3—2005 MBEE L ESN . ZEAFTIIMNET LK
function_block_declaration: : = ‘ FUNCTION_BLOCK’ function_block_name
fb_io_var_declarations}
{other_var_declarations}
Function_block_body
‘END_FUNCTION_BLOCK?’
fbo_io_var_declarations: : =input_declarations | output_declarations
other_var_dedlarations:: = var_declarations
funcition_block_body; ; = { fuzzify_block}
{defuzzify_block}
{rule_block}
{option_block}
fuzzify_block: : = ‘FUZZIFY’variable_name
{linguistic_term}
‘END_FUZZY’
defuzzify_block: ;= ‘DEFUZZIFY’{_variable_name
[range]
{linguistic_term}
defuzzification_method
default_value
‘END_DEFUZZIFY’
rule_block:: = ‘RULE_BLOCK ’rule_block_name
operator_deflinition
12
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[activation_method]
accumulation_method
{rule}
‘END_RULEBLOCK’
option_block. ;= ‘OPTION’
any manufacturer specific parameter
‘END_OPTION’
linguistic_term; ;= *TERM’term_name* : =’membership_function*;’
membership_function; ; =singleton | points
H: REE.ESNS.2.3,
singleton; .= numeric_literal | variable_name
points: s = {*(’numeric_literal | varable_name?*,’
numeric_literal“}”?}

E: XRTAFNSE.HSR 5. 2.2,

defuzzification_method::= ‘METHOD’*.”*CoG’[*CoGS’|‘CoA’|‘RM’[‘LM’
default value::= ‘DEFAULT’ ¢ . =’"numeric_literal | *NC’*;"
range: : = ‘RANGEC(’ numeric_literal €. .’ numeric_literal )?¢;’
operator_defintion:: = [COR7‘MAX? | ‘ASUM’ | ‘BSUM’ Y]
e R TR, L&k 3.
activation_method.:= ‘ACT’¢.”‘PROD’| ‘MIN’¢;’
accurnulation_method; : =*ACCU” *.;’ ‘MAX’| ‘BSUM?’| *NSUM* *;’
rule:.= ‘RULE’integer_literal ‘5’

‘TF? condition * THEN’ conclusion [ * WITH’ weighting factor] *;’
condition; . = x{C°AND’x) | (*OR’x)}
X::= [*NOT?]{subcondition| (*{’condition ‘)’})
subcondition: : = variable_name/| (variable_name ‘1S’ NET lterm_name)
conclusion; : = {(variable_name| (variable_name ‘I5’term_name))} *,’}

(variable_name| variable_name ‘IS’ term_name)

weighting_{actor::= variable| numeric_literal
function_block_name: ; — identifier

rule_block_name; ;= identifier

term_name: : = tdentifier

{ variable _name..= identifier

variable_literal,:= identifier

numeric_literal: ; = identifier_literal| real literal
input_declarations; ; = W, GB/T 15569. 3—2005 [ffs% B
output_declarations; : = W GB/T 15869, 3-—2005 it % B
var_declarations, ;= I, GB/T 15969, 3—2005 ff%# B
identifier; ;= BGB/T 15969, 3--2005 fHZE B

13
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2000

5.4,2 x@=F
k7 REBEXEF
*x B T ® X &0
O 0. BEH . HETRAINTS
ACCU SEaFE
ACT BMEH®
AND ANDHTF
ASUM OR B ¥. %A
BDIF ANDET . FH&
BSUM &S .ORET. /M
CoA T L T AL T
CoG ORI
CoGS BOEECENLY ®
DEFAULT A ok A2 b e R EA S B
DEFUZZIFY i i AF B A B (L
END_DEFUZZIFY AT R
END_FUNCITION_BLOCK ThEES A4S R
END_FUZZIFY b: 3 RIALLIER -8
END_OPTIONS A FE I R BT &S
END_RULEBLOCK 00 B 158 B &5 5
END_VAR WA AR LK
FUNCTION_BLOCK MEEER
FUZZIFY HWAEBEMNL

IF

L FF 18, JT BB SR HF

Is

AT&FNGR T . BEBEFERZE

A N R R R N R N N L R R R S e N R e B e N N N R RS A RS B

P SR e A T~ I o= B - I I VS T O - 6 o B (S VSN B S I Y= I C T (- I P ) Q- S B N i Bl LR B2 B T A= P IPCR PO B JUT PG T BTN (NT SO BV-NU - IR (¢ N (SO BN

LM KB R AG H HE

MAX BXEZEHE ORKET
METHOD g AR

MIN f8% AND BT B & T7 8
NC A AL e e i R R
NOT NOT HF

NSUM RA—fREMESTHE
OPTIONS THEBEENL

OR ORETF

PROD {2y ANDH TR, B H %
RANGE Wi AEREEAORE

RM HBRAWHHL Y &

RULE R M 0 5,9 B I 4
RULEBLOCK R B R T RR

TERM HEEEREXE—THETH(RE &)
THEN B &SNS RRIT

VAR REBERFE L

VAR_INPUT WMAZTRTEN

VAR_OUTPUT WHEREX

WITH A E FE X

14
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6 A

6.

1

MR HIEE (FCLMARMER
B AERERET FCLMEHREHTES R 0E 8 iR, BTRJERCHEUT L.
ALY E GB/T 15969. 3--2005 HALZE MY S AE SR FI BB R M By 2 3L,
TIRE AWEER PRIIL BT,
B?Btéﬁ SRR A H A PR AR R, B R ARI,

BT BR e ke £ F B S
(RF10)

AR RFHENT BE
(HFE D

AL EFER ALY
(R%E 8

4% (GB/T 15969. 3—2005)
IR HE X
BB R BE

1

B8 HAPHEYR

RAEHEERHES FCL AFG RS M E R R 5, NS T

a)

b

c)

d)

e)

1)

RE{E A GB/T 15968, 3—2005 M 4 2 R M b e SEBLEO Ml S . R otk DHRESR I 5E XL
REHEGNERTEGRAR LSRN EIERE I E LB IS/ GB/T 15969, 3—2005 i
ME .

8 fR e XA R D SR B A RS NI A A R T RISEE, BMRENLT i H
faaBorEH KRN ESNEFRETERNES.

TERFREZEI BN BREM AR FRETHRELHNMMTR. HTRMER
MR AT R L. RORF X AR YL ORI R R R IR 9 M SRS
FREE R AR R AE N R G X — T 4

WLIE EF AT BB, AEXEHRENE SRS ENR AU TR RR,
DA S AT A AT RE RO IR ¥R . 3K BB AR R A I WOV PR, F R R 10 IB T iR fE 8 £
S —BR .

TEAR RS B R A B S R B9 e, N A A RS S LR o FOL XA BT, BAR N
M BTG AT 2, LUA B ARHE S #

AT AP BT ELRE WS W BN S B R F BT 8 AR L S R
AARBEMEEERIXAHTARELAR,

% 8 MHLERITABEA RS HEB R RN XA ETSENES.

15
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%8 FCLEFZRFEHLRDBE

wmOE Ot OE * @& F o oW oW

S e L AR oUTRUT BEBAMHER

IR HLK BARRTERM Eﬁfr{&;ﬁ; éiz P
B TR . TERM ol kg R

FERE ®F.AND B3k . MIN

A — XX BEAEEE

HEHEEHNES B +.ACCU HiE .MAX

T B 4L METHOD B3k .CoGS

HhafE DEFAULT NC, B{k{4

pLEE RULEBLOCK A - H R

#% IF -+ 1S-- n TR

#ie THEN L 4T EE

ZINKTELEEREENBEH AL P T REFETAWT BRHFECNX AND B 7, T 2 BUE L

PROD & BDIF, 5 & #3%) .

k9 FCLYRREZTTEGTE)

E 5 T E * 8B ¥ ¥ o# W o9
b 8k B VAR HERTAR
WAER:TERM BEWR I G (EEERBEOOR D
RIBFEE
% M & . TERM BEFNIEAREERECRK D
HT:AND ¥ 3 . PROD, BDIF
HF:OR "k, ASUM,BSUM
RS
HF:NOT B l— ()
s O
BE BTF:.ACT H 3% . MIN, PROD
e HF.ACCU H k. BSUM,NSUM
RANGE(R/MA , 5 Al % 8 1 2F
B 4578 B :RANGE
Rt wr BB & EE
il R A T :.METHOD ##:.CoG,CoA,LM,RM
I # T .RULEBLOCK o H I
& IF nFEE A PMRAER
=i THEN n TS T ER
A F WITH #ﬁﬁﬂ%ﬁ%%%?} VAR_IN-
PUT-END_VAR 5% X g R A E

16
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HIOHH T I HARBBETRFTENG T RELNERREX G EHRERS .

10 ARRESEARFATH

B U A SRR RS- B R i M E RO

TR IHREREK

FRERATERAORA1L

REZHEUARTE

6.2 BIBKERS

BEREFLR IDEEEA S —FRE. ZERFEAP, TREFEHANR EMEETEM
RERASAGRT BIME REMER AR A RERERIE. AT FESEMEHNAERRKN) BELEZ
B, THNEEEEERTTAXEEEFBENTERE. R 11 AdkEeE, HEAEZ-IHATFM@

B, BT P,

F1T HEREHRS
# A& # B ) 1 A B D
ThAE s A R AR REAL,INT
FCL B M IE BT YES,NO
PAT BHE] (ms) 20,30
B R (KB 3.4

HmAAEFRSEEAEAKL 0.0 5 1.0 BAHRHERE

0~200,0~400

FRFEE IR RR M NRE BEHS

6,8

TR AT RN R KEE

6.8

ETMHALERRBSR BT HRABIKHA

5,7

FHEAERRKRRBETFAOHMRERHH

30,56

BIEHAERE SHX A AREERORITAE

3,4,10

FRA S ATE BRI BB SRR BRI R AR

80,224

THH AN LT RN RS

6,8

FRHEERERRES TR ACHE

5,7

FAGHERRBREIEETANREKREE

30,56

5 -4 1 20 B 0 A R B R IR 6 S IR R AU

1.4,10

5 BT 4 46 3 BB E AR G A SRR R L B B R

90,224

HLI £ g d K% B

1,10

BRI HAR R ARE

10

MU TFMFRRAEE

4,10

FEANESRNEXHE

60

BRAKTHERNREXEE

OMBRERE
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M = A
(3 A1 B 3R
Hp

FHRAAE 3 ERERBENNEERE.
Al HEMNES

A GITH AR ERRE S, YEAERAHAN A A RIETOEENZHORMA, TEEHER
FLORAESEHMREIREE. WYERTRCAF T LAY EAR BE R MR R HNESA.
MERBAZBRAGTRAER, ERBHEI —MESH.

HAEEF I ERIE MR, IR TN R ERAE GEE) G MR H R » Vi
hEEX. RBEHEA— 01 ZRAMNBERERRR G EHE—MI0E Cnn AR B BE L
BRENERDEES MUNERM)PHRBE. MREAHEEOFRERBY 1, WRF X M T
BE DU E ) ST AL (A ER "X T 20 )M 5, EE R 0, MRAR Z2 A B (n“3E & 7% 1
20%).

BB 58 0T LU T T B9 75 5 R ik

Xof A BREE - SR F s A By B X 4R G

M= {{x) {1 ) )y (i xz ) ) sy (T o i (2o} )} T € Gyi=1,2,424yn (A. 1)
BE pp () A HBFRENE.

Xt Fo PR 4% +

M=A{ (z,pmu(x)) ) x€GC (A.2)

AT ERERREHRMIAMEANEZR . S TR FRNBES O REANRFNE A1, “%
TR EEAARRE B PR R R R A S AR, I B AR AN BT BE A —
N

()

BEER

o

BFA

i ] R e
Y ogm)

BAl BERZEER"MAFSAHNEEEY
e d], B A. 2 78 1 R B WHORIE S 20 B AR 407 LA FISRJE B 77 v 4R 7 I [ RUBE “ 4R 487
;S Ve CF
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F#

BA?2 REEREREESER'FE"NHANBREER) LMAMREXER
KEREWARERNE A3 Pim, TEHELMIHEA:
——-FIHTE (BN K [B]) e 5 3, LU iR 2 ME 5
RN E AR RN MRS,

# “ u
| _\ | /_\ ] /\
0 0 ]
FE wE =V}

H 4

1 1

0 d

it Bak

HA3 EAEEIEBPNER
—FFEAL B -HEETREM - EESTHBER FENE2ETRES —NED. BROEEER
BrRBEREXRAEFU T HEANERSANREAREN A FEN.

Linguistic variable-Symbol of comparsion-Linguistic term (A.3)

{Temperature IS low)

52 P RS B OO BB AEEAR B E P IR TR — 0~1 ZRHRBE.
2R MR AR RN, M Re iR T .

Rk :IF condition Px THEN conclusion Cg (A 1)

HEBWARFHERARSREN(ERATR AT, MHBNERLERNNERS.

Px =A AND B OR (NOT ) (A.5)
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WRFMHM/REEEFDHE, MEENEBEAEFTRN,. BUERETRANLR. 588
BT RMKRGERF 8% R — 2 EH JLARA F o f e (KR, Hib, B4R RY
B AN MR EE THSEE.

BRHESEMEZENERXRANRBREREN:

THHRXRAERTEHEAMB RPHITER X EAXEXEGEEDG,
% A=B.

HE MR pa () =pp (), HFH z€C
#14 ACB,

FE,INER pa ()< () WA z€6
Hf& ACB.

FEWMP pa (@D spp (), M FH z€6
HHpm(<up (D), BHEF I z€06

(A.6)

(A.D

(A. 8

THHEHTRME ARNB ZRIMEE, LUK « X EFEGEE)G.

ZANBEXHR panp ()= (a () s pa(x)) , HF BRI NTEF

HAUBEXAMN paus(@=U (ualx)up (=), HPHEHUTH T
BN K pa(D)=1—palx)

(A D
(A 10D
(A, 11)

WiF 2 E R E R, T A UL WS A TR
LTHETEME 7 AND

HHELTEME T OR

HEHTESE T NOT

S HAERF ENEAZENT(ERE A .

X F 3B /AME .

rans () =Min{ps (x),p5(x)) =zE€G
ﬁ?#’ﬂﬁkﬁ:

paypxy=Max(pa(z) ,u5(x)) x€G
X FFLH 1 WEEE

() =1—ps(z) zxEGC

(A 12

(A 13)

(A 14)

S FHEMERE T ANDf OR. AHIF LA REME . BINHEEL, AND f1 OR B 7 F 88 B (E it
®A.

20
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ANB
Min. pans(x) =Min{pua (x) 1 (2))

Haup(x)
AUB
Mazx payslz)=Max(palx),pa(zx))

A 1 P e

pa(x)=1—pus(2)

B A4 BIRREMZEHSEMEZE

A2 EREE

TR 2 1 R A X U B 0 A TR R TR AL S R NS S R e i S ML M AT A B A - T8
i BT ER B SR

WMAGRAFETUREMNEIEZERNEER . SO ERMREMH. HHERREEERNLER,
FEESBRMAR LR RS 2 M5 A8 (B0, E i dk) . BORES il i 800 B 2 2 48 I
JE o Eg 4 ) AL A
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-

BRItk

>
|~

B A5 HEMENNSERIMETE

E#RRTHE A EREE NI TE EEBENT.
A2, HE
WEMABRSLIBTTHLRMBEROESML. Y. EHEBATEMBEZTRNEMNES
W LRRERE. B A 6 REMEG R,

A B & D

Helx)

NN
ol KX
L NS

WAHA

B A6 E#MUEFRECEI
A.2.2 HMNEE
MMNFEEFSAERMOFELBEREFXNEBME. BHANREAEHARTILERA.
HEZHE 7 AND Bt MIN,OR Bt MAX, 2§ — REHA M R, WAI4 B OR &4 K m KiFRHRE,
o LU HAr 2 AT V& AND B m FANEEA. B A7 HE A 8 EARRMMEREGH T .
FLI
—— RASCRTE R S LR B
Rl. IF &4 P, THEN &8 G
R2; IF & P; THEN &3 C;
R3: IF &# Ps THEN #it C

Rn:IF &4 P, THEN £#i8 C,
HPRMFTLUREHFENNE S M THAN K

Px =Pg1 AND Px; OR (NOT Px;)
SRR IE—1»,m

Ck=Cra +Ckz

BHA7 AEAANEARTHADR
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MREFEBMAM— R, EX W EAZRL AND 588k, WA MET LREFEEAS
L AR AR IR (SOFT BRI TR R AR R

| WALE X,

NB NS A BS Ps

NB NE NS Z PS PS

ﬁ NS NS NS PS FS PB
g Z Z Z PS PB P8
X PsS z Z Ps PB PB
PB Z PS PB PB PB

NB=Ngeative Big NS=Negative Small Z=Zero
PB=Positive Big PS=Positive Small

HAS ATTERNERRTR
A.2.3 g
B ENE - B DI MNEX T RE T R ENE R, SERERNE
EREXEATEMBMENE LB, EZ2R L RRZ T EHHM Mamdani #8 K%, EERE
R IR AT it
WHOHE A FOak . BE BUSFGS, A A0 TR, ELE A0,

N PE A FE AT LS R T B 658 .
®IE:
A% AN TFEENRE AR FATUHERE
Px; AND Px; OR (NOT Pri)=PFx

&
WETH » M0, & IF £ 0% ERERE THEN #0050

| 1
IF %4 Px THEN %i# Cx

YHHWA A E T, B AR B & A I HF
Ga:
EEFLMENNEREAR—TEKHER

A9 BERLE

— R

MRERFHEE - FERAFENBAS FRANBNS B, WEFNHERERRZ TR
HFHEERE. BNREEHIELCFES WBRERELAHA T TR NRERR AL BERR
B MREMMENTEGR AND SiaREN. BAHEEREHNNEHNE T AND HHH.

—ﬁ%

EERT . THE AR, EIRERENZFARERENEMRAELLCRTH
WHREE, %, MIN® PRODETFHTHE.

PERANEGTHHF M EF Wk B, Hoh Wi € (0,11, R B LIS e WA R R BB

Cg =Wx XCk (A.15)

F- AREEH.EP G HELTREHEHFEOHERE.
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—&a.

ERAMUGERAGE - ERN - TEER S EFABRKEE. FA 1S TEIRELE
WBENANET.
ETFEREPETHARNSEGSEAFMHEREERE. HPEH L1 E MaxMin 3R MaxProd
M, _EHHBRREFESS EHBUMEABBORME . # MaxMin #3, Fi0EWEMNRE ER
R ERERBN, ARG, ABAEE B MMER K .. 7€ MaxProd M P RIAF, B EMES
B R R S i R R B AT, RS B R A L.
FAD EBSEANERARE

B H £ B " T " ¥
¥ & (Aggregation)
% F AND Minimum ag = Min{ay, (x1),ay, (x2)}
%t F OR Maximum ax =Max {ag, (210 say, (x2) )
#75 (Activation)

IF--- THEN %5i¢ 948 i

Minimum f; =Min{ay o (u) }
EBHRMARMAEHE T
Multiplication cx =Mult {@g v ) =y Xy
#24 (Accumulation) Maximum p=Mazx{c;(u)}
P,=P,, AND P,, OR (NOT P,
yirz{a]‘:1 yag, ) (I—ag,)
ay =,l\/fasr[Mz'n(aK1 s@xy Y, (lfam)]
B A 10a) RBFEE(HEGIRE
. g
TF-THEN % i f9 75 # # )
B0 BN F 1r o
ME KL
u EFHa F
lm, B GRA p TR i 3
1..-
Y u

B A 10b) BAERE(ERSAED
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5h -
i, BNETF

1 Hoy Hiuy Hrw Hawy

JANEVANERVANERVA

[ NS NSNS
S X A XN\
AV ANYANYANERN
0 /N N N /N

MEY w,=1 k=1,2,,n

Hacou(p)

A 100 A EEEMRD
A2.4 EWL
BESHWER--RE - THEMERTNREER. ERHIALE LR IIFHEMGER.
UL, HE TR B 45 R0 R AL RIS I B F B UL AL 1D . AR EX BB FENERBGAWE2—1
LHORERFHRARLHEPHEETHEL.

I WL
H R B S R A - R R U
H.L(CoGY R
TR BT A 02 SR PR T R O T B — AR AR U
« ELERH
i
1 Ha Hex Hes Het
ANEVANEVANEIVAN
Ey
T/ ST NN/ I
/X XN vk
$ VA ANAN VAN
/7 N/ LN
U {CoG)

B A.112) BT E
Bri 2z 4t B R FIERLA
B AEHE(LM) .

oy HH 28 B (O 1 3 R oR BOGA B B R (B B X R O
HBKIE(RM)

4y 170 B RO 1 SR o MOk B B A B BT A R .
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26

BB sup(z') /ulz) =z € [ Min,Maz ]%#

EBAP: infz ) /() =z€ [Min?i\da.z]"‘ u}

n

1

ay

AN ERAHMERKXHEF
HRPLETIE

Mk, A8 A of T B I LR B B B AR AR AR S e A
FEL BELEMHTEREDC (centroid),

E2 mREPORENERTEL.

B3 WHPLRCARTEHATHRSAE,

CoA CoG

B Ao ARPOEKMEDHEF
. WHTETE CoA M CoG R 2 881K .
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Wik
HinBHENRERARASE KITESEWT .
BB K(CoGS)
»
Z [U; - P'-i]
U=t
Z Ces]
Hipp REGHERE
K,
1 Hey Her Her
Hy
Ha
Hz
Hy
L1 |
L Us l s Us u
BT ORI ERENTRESE
LEEFRSO R SERFIT
U= I:Ul e U = o +Us = ps+Uy « #4]
Lo g2 +pes 0 ]

B A 1D FHMAEAE

A3 BESERRIAIMEEE

MEBFEANIEAE EHEHE X TIREFHNKEHAL. NEH R AR SRE,
ERBTIERERMESEEERNS. BTRAMNBEHRANBAEXREHENFEL A WL RS
BT R FH A R M AE, M S 3 E A%, MRERBFERL SRS M FIEE ik
oz shan A R B A R A,

X AR — ARSI BTSRRI E R MM AR, XX TR
i 2%t R RE 8 R, th B AR I Sh BB B DASDTE AR . R 2, MM e ] 4 i ot 7 B ) L4 2 b R E A L
— AL AT R BN, g W R — D B TR A, B R B [ B9 P oA

Bl AL 12085 THEIBIE RIS A0 55, T A AL 2SR — B 7 d BERAREEZ EERT
PR B 2E LA R SR A A RS RN R R . L R B I RIS A AR
REIEAS B . A0SRRR I BR i R AT — B S B, MRS R SRR Bl 5 PY el 2R IR S Bt

BiFER

BEE

I
[~

. W U
fish 2 £ ﬁ;fff

HEEE

B A 122) MEIEHS . BEAEN
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B
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HEER d W
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W ® B
CHE R B 3D
=B

EmBEERRAEARHEWNN EENAREz 2 555 PID #4 #8584 DEk# PID
T SRR BB A R . T X e TR AL T — e aT BE L FIHE 42 W A A .

B WEEW
R S M BRI R E R SR A HREATEH (LA B. .

WD sE

{f — RS

B B.1 WS RE

B.2 #MPIDEFBNEREEE
B E N HE AENEE PIDERHBRSHEE R 23,

U Thfis bk
| E'-“'--| BRRENEE

TL_ LLEE —

B B2 SBNMAEHREEES
B.3 IRMEBRMEE

BB 89 55 — 5 A R A P 1 B K R B A IR AR = e e B T L Bshfed.
TRATEERER THMFEELELEB. 3).

ot
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M ® C
(B RHMERT RO
TAEH ERHRE

REFBOSEMWERNRAREANE. ENERERELEWEEREERME. fELE
KESGE EBE ., —MERMEREERERRITRES. FEMTHNEC. 1 FRBEER. &
Bt RFEARERRA AKNE, BEEFRERBRA TR, MEERHARERG L. RIEE
FEBRERBELNEHRE.

A

EC1 ITWXfl -£ERERE

EAEEMIES TR REE E NSRRI 0T 805 e

a) JFHRAWRENIhE,

by MBAREREANBRT, AEEHN I EEEEAMEETHEL.

c)  HEIT B b, PRART AT A AR AR A RAT TR T k.

&) MEHBEREE MK RIBERET . EH -/ P EE.

e) BT HNH EF RENTH L EFIE BT,

HEPBRHERE. G TR EAMBCERS O MEEEREAFCAENLER. BHEHRS
Mo, B MFEEEEAENILESTE. EETEEE . ARSI EREC 2.8 C. 3,
BCOEMTREMEST. $EEEFHABERAL(OHORY. ZHRMR 0L, B EEMET
Wi FEAS.

toe_far zero colse medium far

0 0 10 20 30
BE ] distance /m

BC2 REXSAMNBZAMNEEREIER
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H
1 neg_big neg_smal! zere pos_smail pos_big
0 T 1 T 7
-9¢° ~45° 6 45° 90°
0 JE angle
BC3 SREMRELEENAEERER
73
neg high neg medium zere pos_meidum pos_high

1

0 T 1 7
—30 --15 0 15 30

L Th S power/kW
HC4d4 “IEEFER
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RULEL; IF distance IS far
RULEZ. IF distance IS far
RULES.:IF distance IS far
RULEA4 . IF distance IS medium
RUILES.IF distance IS close
RULES . IF distance IS zero

AND zangle IS zero
AND angle IS neg_small
AND angle IS neg_big
AND angle IS pos_small
AND angle IS pos_small
AND angle IS zero

THEN power IS pos_medium
THEN power IS pos_big
THEN power IS pos_medium
THEN power IS neg_medium
THEN power IS pos_medium
THEN power IS zero
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RULE3.TF distance IS far

RULEL:IF distance IS medium
RULEZ:IF distance IS medium

AND angle 1S pos_small
AND angle 1S zero
AND angle IS zero

THEN power IS pos_medium
THEN power IS zero
THEN power IS pos_medium
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=M TR

RULE 1: distance = medium AND

RULE 2. distance = medium AND

RULE 3. distance = far AND
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angle = pos_small =P1
angle = zero =P2
angle = zero =P3
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FUNCTION_BLOCK container_crane

VAR _INPUT
distance: REAL;
angle. REAL;
END_VAR

VAR_OUTPUT
power; REAL;
END_VAR

FUZZIFY distance

TERM too_far L= (—5,1),(0,03;
TERM zero i = (—5,03,(0,1,(5.0);
TERM close = 0,0,(5,13,(10,00;
TERM medium = (5,0),(10,15,(22,0);
TERM far = (10,0),(22,13;
END_FUZZIFY

L

B C.16 FCLRERXH
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FUZZIFY angle

TERM neg_big 1= (—50,1),(—5,1);
TERM neg_small = (—50,0),(—5,15,(0,0);
TERM zero c= (—5,0),(0,1),(5,0);
TERM pos_small = (0,0),(5,1),(50,0);
TERM pos_big = (5,00,(50,1);

END_FUZZIFY

DEFUZZIFY power

TERM neg_high = —27;
TERM neg_medium = —9;
TERM zero = 0;
TERM pos_medium = 9;
TERM pos_high = 27;

METHOD. CcGS;
DEFAULT.=0;
END_DEFUZZIFY

RULEBLOCK Nol

AND,; MIN;

ACCU:MAX;

RULEL.TIF distance IS far AND angle IS zero THEN power IS pos_medium;
RULEZ2.TIF distance IS far AND angle 1S neg_small THEN power IS pos_big;
RULES3.IF distance IS far AND angle IS neg_big THEN power IS pos_medium;
RULEA4.IF distance IS medium AND angle IS pos_small THEN power IS neg_medium;
RULES:IF distance IS close AND angle IS pos_small THEN power IS pos_medium;
RULES . IF distance IS zero AND angle IS zero THEN power IS zero;

END_RULEBLOCK

END_FUNCTION_BLOCK

B C. 16 (3
FCL ShHBY B8k GB/T 15969. 32005 ML M VA A7 SR i HE 7 1L 20080 2 B0 A0 WA SR 0 B
AT Bk S AN
ARYE GB/T 15969, 3—2005 SHEE & , L3R H) T W9 1T 100 F B 5 -

container_crane(distance: =INP_DIS, angle: =INP_ANG};

A ;= container_crane, power;

Bt INP_DIS Al INP_ANG {8 71 LA B85 75 22 i 2% B B A B4 vh 2 s AT H R
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IF humidity IS middle AND color IS brown THEN dT1 I8 zero AND dT2 IS zero
IF humidity IS high TEHN dT1 IS positive
IF hurnidity IS low THEN dT1t IS negative
IF humidity 1S middle AND color IS light THEN dT2 1S positive
IF humidity IS middle AND color IS dark THEN dT2 IS negative

ED.3 #MAk
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D. 4 %0 TS FCLZEMM.
. BARZE B3R, WA GB/T 15969, 3—2005 FHLE M F 2 MIB R R color — MEEBAT R, EHHIF.E
humidity H B high & low, B dT2 TE L.

TYPE

STRUCT color_type
brown: REAL;
light: REAL;
dark: REAL;

END_STRUCT

END_TYPE

FUNCTION_BLOCK oven_control

VAR_INPUT
humidity: REAL;
color; color_type;
END_VAR

VAR_OUTPUT

dT1; REAL;
dT2Z. REAL;
END_VAR

FUZZIFY humidity

TERM low :=(30,1),(50,0);
TERM middle .=(30,0),(50,1),(70,1),(80,0});
TERM high 1 =(70,0),(80,1);

END_FUZZIFY

DEFUZZIFY dT1
TERM negative; = —15;
TERM zero : =03
TERM positive : =5;
METHOD:; CoGS;
DEFAULT:.=0;
END_DEFUZZIFY

DEFUZZIFY dT2

TERM negative :=—3;
TERM zero :=0;
TERM positive :=3;

METHOD; CoGS;
DEFAULT.=0;
END_DEFUZZIFY

H D.4 FCL FREH
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RULEBLOCK inference
AND: MIN;
ACCU:MAX;
RULE1:IF humidity IS middle AND color=brown
RULE2.IF humidity IS high
RULE3;IF humidity IS low
RULE4:IF humidity IS middle AND color=light
RULES:IF humidity IS middle AND color==dark
END_RULEBLOCK
END_FUNCTION_BLOCK

THEN dT1 IS zero AND dT2 IS zero;
THEN dT1 IS positive;
THEN dT1 IS negative;
THEN dT2 IS positive;
THEN dT2 IS negative;

B D4aED
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