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Abstract: The current immune controllers constructed completely based on the biological immune mechanism are all
self adaptive, structure-changing and proportional controllers. They can not track the invariable input without an error. In
this paper, based on the two-cell immune nonlinear feedback model for describing the biology function, and combining it
with the control system characteristics, we present a structure form of a recognition-intensified two-cell immune controller.
The theoretical analysis is then carried out for the first-order tracking ability of the recognition-intensified two-cell con-
troller. Both the theoretical analysis and the simulation indicate that this immune controller can track the invariable imput
with null error. The simulations were performed on a class of controlled systems with large values of time-delay, for testing

the memory characteristic and the interference-rejection ability of this immune controller.

Key words: artificial immune; immune controller; first-order tracking; simulation

1 5|5 (Introduction)

PR A il i A7 S E B ST N 2 — A2 5l
BT, S — SRR R GG priges
IR TR, FEASSE Fr R A S R, i 2 F5
T R ST 97 AR Y IS AN T 0 e 4 5 B R
HEPEE R, SR RS S Bk A B sh B
R AL I RGN REE T TAE. 2RI RS
T 2 3K A I T B R ) H R AR R T
T P U B0 S, A G FR G5 EL AT IR X R A R
PORITE B, A1 2 22 3 FRURTIF 9T 2L T H0 % 1) 42 1
Jyik, IR TRE I & AR BT 7 1. H v 5|
LT IZ JVE IO N T S g8 22 45 1 A TR 7 S 5 WL B 1)

ek H HT: 2005—07—28; Wef& ook H 1#1: 2006—02—23.

AT L, 5 AT G B AR S IR R S S BE LB S
TN, ELE AT ORI P G e B T2 1R R e i 4
RS ar N Tt

I ) g O B 42 A 4% 11— BB I K 800 o
A @ SEa WD) e B HLEE H R, Mt i 5 % 48
PRI 0 A R I G B P I 9% ) @ it th e e
HIF S, AR e SRR IPID g5 ik 6T @ %
T 22 2 1 i 5 o 2 101 | e PR A 4 L A 7 3
55 G0 e SR 1%, R B A A LA SR A
WPIDFEHIES KIS 8. SWAREE P ikt e L ADE
AR A AE R, SCHERIL6, 710 B2 Hh AN T f e 28 ol 45
5L 56 A AR G LB L ORI, F 2 3K LT G

BEGTH : [H K H ARG T I H (60573016); AL a2 & S 2 BRI H (XK 100080537).



Fal

A2 DUMARAL A 7 S e il SR RS B 531

PETIRAEA T Fot B 3G AR 454028 Z 40 LE il s

i, RIA BATH R R GRS R Z MR . A

WA 1 G e 5y g 2 R Y, e N AT S8 (H R R g

JICH 2 TAL Ge il g vh i AR 204 DA ) )44l

i e R S e AR il .

2 FEARIHE T SR B 1 % J7 FE(Basic
two-cell regulation dynamics equation)
Sergei GHlYuri MBI H T — Fh 5 T 1L 51

“J(recognition cell) A 75445 Kl 1~ (killing cell) [t XL A ¥

e BE AR L S BB, IZ AR — XS Y, 71

—ERE L A AR T AR N U R R

Rl FIPUIR Z (A F) OG R IX — 2 n] KRB 1R

BEoR. K @FoR (et e, oo mflfE .

!
| s |<—D»| I T |@>| AT |
1 ‘ ‘
1 @ i 1

1 B ML B R ]
Fig. 1 Macroscopical immune mechanism
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Fig.2 Structure of recognition-intensified two-cell

immune controller
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