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Design and Realization of Intelligent Control System for I ncubation

Cai Bing
(Dept.of Physics, Xiangfan University Hubei Xiangfan 441053)

Abstract For the control problem of the incubation process of poultry's egg an new control
incubation system with 8051 microcomputer as the core is developed. the vary control way are selected
for temperature and humidity and G, concentration control, and the indirect fuzzy decoupling is used
among temperature and humidity and O, concentration. in the paper, an intelligent control algorithm is
designed, and the software designed way is introduced in detail. Practical running results show it has
some advantage, such as good dynamic response, high precision and easy intelligent control.
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e(n)=y(n)-r(n)
ec(n)=e(n)- e(n- 1)

e(n) ec(n) nT r(n) nT y(n)
nT T {NB NM NS NO PO PS PM
PB} {NB NM NS ZO PS PM PB}

{NB NM NS ZO PS PM PB} (o
1 56
NB NM NS ZO PO PS PM PB 1 e
NB PB PB PB PM PM PS PS ZO e
NM PB PB PM PM PS ZO ZO NS q e c PID
NS PB PB PM PS PS NS NS NM
ZO PB PM PS ZO ZO NM NM NB Du(n)=Kp[e(n)- e(n- 1)} +Kie(n)+Kq e(n)- 2¢(
PS PM PS ZzO NS NS NB NB NB n-1+e(n-2)]
PM PS ZO NS NS NM NB NB NB Ko Ki K
PBE ZO NS NS NM NM NB NB NB nT
u(n)=u(n- 1)+ Du(n)
2.2
Fuzzy Ha En ECh o
{-3,-2,-1,01,23} {NB,NSZO,PSPB}, 2 3
2 E, EG 3 Gy
3 -2 -1 0 2 3 3 -2 -1 0 1 2 3

NB 1 05 O O 0 0 O NB 1 0 O 0O 0 0 0

NS 0 05 1 05 0 0 O NS 0 1 1 0 0 0 O

Z0 0 0 05 1 05 0 O Z0O 0 0 0 1 1 0 O

PS 0 05 1 05 0 PS 0 0 0O O 1 1 O

PB 0 0 0 05 1 PB O 0O 0 O 0O O 1

IF A and Bj then Cij A Bj
4 R R=uABC, R
1]
m:(X.Y,2) = Ii:}?ﬂm My UMy UMy,
A B; o
C; =(A" Bj)OR
C
Mo = quw My, UMy UM
NB&=(1, 05, 0, 0, 0, 0, 0)
NBec =(1,0.5,0,0,0,0,0)( 5 e=-3 ec=3 ) Ch=(NBe xNBgec )O R=
(0,0,0,0,0,0.5,1) Ch=Chmax=3 5
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NB NS 70 PS PR -3 -2 -1 o0 1 2 3
NB PB PB PB PS PS -3 3 3 3 3 2 1 0
NS PB PB PS PS ZO -2 3 3 3 2 1 0o -1
Z0 PS PS PS ZO NS -1 3 3 2 1 o -1 -2
PS PS PS ZO NS NB 0 3 2 1 o -1 -2 -2
PB PS ZO NS NB NB 1 2 1 o -1 -2 -2 -3
2 2 o -1 -2 -2 -3 -3
3 o -1 -2 -2 -3 -3 -3
2.3
Fuzzy 6
{NL NB NM NS Z0} NL NS z0O PS PL
{NL NS ZO PS PL}
NL A0 A0 A0 BO BO
{A( ) L ) HOX( ) NB A0 A0 BO HO HO
(1]
BO( ) AO( )}
5 NM A0 BO HO LO LO
NS BO HO HO LO AF
3 Z0 HO HO AF AF AF
C
4
A4
Y
N N
4
4
1) 5.25
2) 0.3 0.59 0.5
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