UNCONVENTIONAL CRISIS
IDENTIFICATION AND PRE-CONTROL

BASED ON

IMMUNOLOGY

ZP

_‘%/

JEH MR X FY

BE R XNEE T # &

e 7
e e T
i el

FHY
H | AT LA

=P 4 4 & K i



ERXREA/FFESLHBTERR (FE#ES. 91024020)

PR Fay AR A sE Kk

DU A

Unconventional Crisis Identification and Pre-Control

Based on Immunology
M F o M NE2EE OE

—+-

=)

4 & & B &
It



A E N

ARRIEFEBLGHEERRY . ZEEEREBEANE, MEEHR%HE
WHIZBERER LRGN, ERAHE. REFEHSEFIREHF RS
g, FEEHFMNDEHSIEFARRFRRI MBS, 5
FHANTRBERS, HRELRMEBINENEATE, ET 0K RN
MR RBRN MBI HER, AR RBERE, T REEN
R MR E KRR, JEF R —REEEA ST, dERARE
SO ZWE AL ST, R0 B AR

AR LA S REN SEE, €ePES TR, AFVEHE,
FRaRl | HHRNRE . [FERRE B AR FOURI AR A B S
%, AT RMEAAR R &V B S A AR A R A BHE A

W AT A S E . — Rl B AR

.0« 0.0 - . DREXEA-WPES N. ORI
o [ B A A CIP B A% (2015) 56 046201 =

FAEGE. Ak 4] x| A/ Fieskst: 4 #
FALEP ) . HEE R/ HEakit. HE IR

A 4 & B2 N
IR EAR I 165
MR 465 . 100717

http://www. sciencep. com

AR RS PR 8% & ENRI
Fleg b RAT & HUR A a4
*
20154E3 A% — J| FFA, 720%1000 1/16
2015 4F 3 AS—WKELR  EPEk. 19 12
SR 368 000

Efft: 128.00 T
(AT ERRE R R, FoAt T sTiRiR)



i3

Hil

SARS HH{f, WlMR., HFR HINI fER, RIEHEESEE AR LEMNA
AN ok TEREME, 5IEHRASENREER, MHFTXREFERELR
HOWNSER, ERAKRENERRE, MHEREEFNSEHEGEER
Rl THEK,

WL, RITAAEY e A, SafREEE, AaflEfER
B2z, WEETRZEENIEEMRAFHNIERZEERS, EREEARER
HAENAREENFESMIT L, RENAEREKR, FERXRNSEEELE,
SRALE TR A AR MR BRG], T EEe R, DHREsRE
A I 7E E PR L A 5 T

APREEFZ AP AESERATITRIETIE BT REENIEFME
REGNADEREHGHESEERL” (TEHMMES: 91024020) FIR-EPIITH
Eui LRER, EEELSEEREY ., ZEREEEMNE, NaEBEEe
kAR b, R < BSHEZRE A — XU R B 8% 258 e IR LA — A Tl &
HREARRAL” B R, XTHEW R R R BE ST TR A RGBT
R, TERRANECHE. REEHSEEARREMHOEAEL, REREMNS
EHH5IEEAR LB PPN EAEL, REESATRERSE, HHX
IFEAR T AR, BT REENIEFMRREFHRANNMBEEISELSR,
FEHEARREFIERE, BT RREERIERE R R FEXERA, JEFRR—R
EEMAEASHE, EEAREFHHZSRENEA SR, ROGTERLER
HE S,

AP RRIHET S FEA = —RBERE TR TR IEE R & =40
P EISHE SR . XA FISHELR BB Agent [RFIEF IR K HMHNK:, J2 K
AR Agent FITHE TSR Agent £ XTHOXT S AU TR A RS Agent FITIHE R Agent
B E X R AR B LR RS A, B SRR, AWK
“SERET KK, HR#FN RAE" EEN, HERGH KRR
FRATE AR, ZRME T E TR RGN AR R KR R R, 7546
AR TIAERMRE S =REVBA PR AR L, MET “=J" W2
FEEMREEMEFMEL, =T BN aFPUEk mIEE MR & 4R



i > BFREFHEEARZBHAAZIMNRNEZ

g, B TSRS R, PURERECR . KUK IR 88 50R MAE R 45U
PRERR MHARR, @R SRR EIT, Bk 1O R AR A A AT AT
e, =REV TIEKARZEFOEASTEEEE, @ 7T EE R K F 55
BRI E BB AR — PR — R 2 Agent BEEY, 4R T Ak H MR AL YA
FFH) SEIR-IT AL TR AR RY LA Fe 6 T RE B BEAIL 23 A B 4Rr R R AR K R AL 5 R
BREAAR, X F R HIND S0 2009 4F WA TR R ZR AR K R AFR
Bl 07 F oA A RO, SR TR BRI RL A ISR

XKLL BT A RCR O R S BT R R G L B B AR R R A T TR,
BAER T NAEHEENE, NBUFER RES RIS SR F R E R, 12
1 PRIBURE 1 AT AR B S22 4R A T B AE X, RA ER A BB M E AL
BiE TR,

SmAT B R TAERGER . SEE. BF, Wi, HEE, THER £
B, T,

HTEEK AR, B P ARZAFENESR, BOFEEMITHEIE,

W F
2014 410 A
BB T K



Preface

SARS, the “5.12” Wenchuan earthquake, Novel influenza A ( HIN1 ), Ebola
virus, and other unconventional crisis have continuously brought about huge damages, to
which great importance is being attached by the countries and the international
society. How to respond and manage the unconventional crisis effectively is a challenging
problem the defense system of emergency management is faced with.

Witha combination of immunology, management, life sciences and information
science, developing an immunology-based multi-agent system for the unconventional
crisis management will contribute to a new theoretic-methodological basics of
unconventional crisis management. It can also enrich the emergency management systems
and theories. Furthermore, the study can promote the development of an immunology-
based theory framework for the unconventional crisis identification, pre-control, and
simulation. All this will improve China’s international status and influence in this field.

The monograph, Unconventional Crisis Identification and Pre-Control Based on Im-
munology , is based upon the previous work (The Active Defense Multi-Agent System for
Unconventional Crisis Management Based on Immunology) funded by National Natural
Science Foundation of China ( No. 91024020) . The authors followed such thinking as
the theoretical framework construction, risk recognizer optimization, and pre-control
proposal optimization. In line with a combination of immunology, multi-agent system de-
velopment and the simulation, emergency management, and their related theories, the
authors conducted a systematic research on the unconventional crisis identification and
pre-control. Specifically, the following issues are covered: fundamentals of emergency
and unconventional crisis, fundamentals of emergency management and unconventional
crisis identification and pre-control, immunology and artificial immune system,
fundamentals of computational experiments and model development, theoretical
framework for unconventional crisis identification and pre-control based on immunology ,
gene pool of unconventional crisis, unconventional crisis identification based on
immunology, single unconventional crisis evolution and pre-control, evolution and pre-

control of the unconventional crisis-crisis interactions, and the simulation.
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This study achieved three main innovation points. (DPropose a concept framework
for the unconventional crisis identification and pre-control based on immunology. It is
assumed that the antigen agent functions as the unconventional crisis which is what the
risk recognizer agent and the pre-control proposal agent respond to. Against a certain un-
conventional crisis, the risk recognizer agents and pre-control proposal agents are
formed. And by the clonal selection, the evoluted and optimal risk recognizers and pre-
control proposals will finally be achieved. (@ Construct an immunology-based
unconventional crisis identification model. The nine genes of unconventional crisis and
its three evolution rules are highlighted. This work also presents the theory about the
antibody evolution of risk recognizer towards the antigen of unconventional crisis, and
develops a standard system of the affinity of risk identification, the cleanup effect of
antigen, the amount and energy of the risk recognizers and the related models. And a
computational experiment is conducted to testify these results. @Build an unconventional
crisis evolution and pre-control model. Specifically, an unconventional crisis evolution
model and an active defense multi-agent system are set up based on immunization,
isolation and energy release. In addition, an SEIR-II model for the unconventional
infectious disease crisis, and a random-energy-based evolution and pre-control model for
the catastrophic forest fire are presented. They are all testified respectively by a
simulation and deduction of the real events.

These achievements will contribute to the construction of China’s adaptive active
defense system for emergency management, develop the emergency management
theories, and provide the government with a new concept and paradigm to conduct
effective management in a complex environment and to promote the governance
capability to ensure public security.

Being subject to the limits of our ability, inadequacy is inevitable in the book. The

authors would like to welcome criticism and suggestions from readers.

Prof. YANG Qing
Wuhan University of Technology
“October, 2014
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