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A New Artificial Immune Network Algorithm
for Classifying Complex Data

Liu Ruo-chen Niu Man-chun Jiao Li-cheng

(Key Laboratory of Intelligent Perception and Image Understanding of Ministry of Education of China,
Xidian University, Xian 710071, China)

Abstract: As a new computational intelligence method, the Artificial Immune Network (AIN) is widely applied to
pattern recognition and data classification. Existing artificial immune network algorithms for classifier have two
major limitations: one is the scale of the networks, a large scale of networks needs high computation complexity, the
other is only once presenting the antigens that can not guarantee find the optimal global classifier. A new Artificial
Immune Network Classifier (AINC) algorithm is proposed in this paper. In the proposed algorithm, only one B-cell
is used to denote single class in order to reduce the scale of network, and avoid the suppression operation between
B-cells, moreover, a new affinity based on the correct rate is proposed to realize the evaluation strategy based on
antigen priority. The proposed algorithm is extensively compared with Fuzzy C-Means (FCM), Multiple-Valued
Immune Network algorithm (MVIN), and Clonal Selection Algorithm for classifier (CSA) over a test suit of several
real life data sets and one SAR image. The result of experiment indicates the superiority of the AINC over FCM,
MVIN and CSA on accuracy and robustness.

Key words: Artificial immune network; Classification; SAR image; Heterogeneous data
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R T AREE N L R S (Self-Stabilizing
Artificial Immune System, SSAIS)®, 2%k
P (1)3E 8253 BT - Nasraoui $& Hi5ET- RLAIS FIBORIA
T A R E00, B3R 2 W TURFAE R IR R 2542 0

WA, N T G g8 9 285 1) R Je i 4 1) 1 S5
I I FH DA S 5 e ST B (TR A A T
SR N T B s 104 % S 40 I FH 81 AR 4 8 Ak 1 9
A% o BhHE AR ANLESCERES X Tang 12 (8 e
WA £ FEAT T e I N 1) 22 0 1% R AR )
Ko ZITFATE SR FE LR, T H U TE B
W EROF A, HA e s HAME, R, HT1%
T HH I 2 6 R B AR I AR AR B, LA
NG AR AR E i HAHES T RE AR, AR T, A
SCHREH T R BN L S g N 4% 43 2K (Artificial
Immune Network Classifier, AINC) 5k, 1%5H kL
RN A B 40 (R8s 250 1 C 28,
B2 G IR 53 R 40 AN B o C AN, IXFEAA AT DLk
For R ETUAR B 4L, A R as 5 vh 5N A
1M HAE 25 T [F2E00) B 40 2 8] B4, A 2o
AR T M IR A o [RIE 5 TN T 38 R 3 Y B VP4
PR, PRIUE T 70 2RIERH.

2 ThAFEGRIE MG FI

1974 4 Jerne 4% Bernet ) vd B 24 100 fr £
T g F 48N HB T I URR Y (idiotype ) AH B A R 2R
(anti-idiotype) IR RY Gy I 45 BB 1X — 5T
(IS TAEAL AT 1984 SF3R15- VUK M . Jke 1 4
925 W 28 B IA I AR PRI EOR AR 2 T, LR T —
PR B S e dee R, UPUs g ARG HTE T
XML, TR R PUA S TR, Yk E]
S T IR 7 RS T e 5 BR AR 1 23 URE 2R ) g Y

CE 171 i R 71 % N £ ate S PN 1S 711671 % v A d SN
SPU F[RI I , AR e Ry A4 7 5 T iR o
X G R AL TR 73 1 B A7 AR Tk 4
L 100 R e S A 1 S s 1K B 1 (Tg) 0 1 2 —
FEMT o 2R — Bk N — APy 7 LR g
TR AT o — AU LGRS 1 T RO o 1y — 47k
EEL 0 L 4 T 0 S 2 A 93 1 IR AT A oy 2K L A
UM B GRS T T o IXFEAEAR N TE R T
IR G0 5 AR oy BT AL ) I S S R o R 4% A
WA, RGBT 7 AR A e e Y 2 A S
A T AR T o A S 0 D RO B 1 v 52 3 o
MANE T TR B AT M58, 5 AYERF S N2 1)
FaoE Al . A SCREE T X — AW e 2 IR B H—
Tl 3T 1) B 3 9 65 SR s FO R T~ 0 2 Bt 2 2
3 AXBEZEREXBEREA

AATE ST AT RO OB AR
YR EE . W EATAR . USRS BRI 2%
HFEALE . AR e DA M 2 Se L, SR gh T
LA .
3.1 HuErITALIE

XN EAE, AER UCL B, a2
SAR EIE A SRy 1L E 4l 8 20 AT HEAT TRAL 3,
TOUAEBE ) H RS2 Ky 1AL A8 1) 25 YR A AR 2 4 7
AR AR LG, X TR R R
(ESNONIITECES EIRESIOEREA B E/ RSP NP at s N
e m A AR HE (1) -

N min(F) (1)
max(F) — min(FE)

Hrp BRI A AL H A, min(E) A max(E)
I3 RIS A E I B & 41 o () e IME A B KB
3.2 REMEBIVIEKL

FoJ% W 25 W AR A CLFE W46 B 40 BAF I ™ A=
BUEFERE W7 2 o BN ZR0 B I A AR 113
ARG B 4000 RS B B AL 200 ik C
X MW WA C BrIikE, M w, =

e
1 = by Ak e T 1 L

i 5,7 =12---n,
b>1.
3.3 MIKFEEERLY

Leung %5 A\ 42 EL B 40 B xt I ZRAEAS IR IR 1R
Gl A Ay S R RE R ), AR A Ak B P s S A
C%. M i B B(i < C)IIENIERECH

c
affinity(B,) = %Z w;;pry; (2)
=1



ERE PUPSIEE

TR RN T S e WA 235 B e LA S 2 B 20 28 PP R N 517

Forpr pry 7Rk B, 2R 5 SN ZRAEAS B A AU 2L
K R IINRFEA AR, ASCPAE Leung 45
MR BB I i AR T e sk, T
1 c

:K+®—D&%;%mﬁ ®)
Forp KR0S @ RINGFEAR RN 8 ki H g
TSN GURII I, e R b A
SR PG WA AR SR B 411, XS
AP B EAONAEARAE, A B giigx)
ARSI IEF RN N EEZ T 55— B 4if, N
FEARAE T SR AN S P ISLA Se J DK G Py A2 4t
JE ) EF AN 2 1K) B 4i .
3.4 MLRIBTEE

ARSI 28T U CA B 41 4l s B 41
WOBE B=(By,By -\ Bo)(C A4 I RIAD), HEA
AR A B 4, R EB ST R, A
BRI —FER, ARMECREF B 40U 2 FE 1 .
PRI, ASSCRHIEAR 56

TR B AU 5 R L R S AR
WJE, 85 @ A B 4l B MGG M, [
M, = (M, My, M), i < C, pg AP TE AR .
SR AERRIOE AR M AT S8, SEHEL IS 15
e A H A 755 TR A A (B 536 00 B2 e v R A AR M, v
JEA IR SR A RE SR AICIY B 4, SXFEn] LAOREF B 41 i
TR Z R
3.5 BLR

AR PR AR R A O R E LU, B JSER o
2K B 4 fgitic oy MC,o HAR S h AR e MIn g 2 1A FY
AL A k. g TR S R A 2 R
MC, T B 40 IR 4ERFIEAE 2 R AEBERLAS
i, R E, Rx MC,(j)0 M B A b sl & 5
MC,(y) FIZM PR Car-ERNES N T55T b,
i, B, Rt RZ, E, NEREFH), ni
Folbrid, n=1,2,--,C, % i B 4R A
n(4), (5GP,

MG, (j) = MC,(j) — a(MC;(j) — E, (k) (4)
a=s- rand~||MCi () — E”(k)" Dy (5)

Hpp, RS, s h—ANHENSH, E,(hHE
IR GR PR AP R BE ML B
RSN IPUR, k= |rand - L], lz) Tt ¢ FHL
8, L3RR E, PSR AL
3.6 HiXiwiz

SRR E L 1 R .

affinity(B;)

F 1 AINC BYi2E

TR 1 SR, T, AR S TR R Bk
PSR, R RERECH O M AELRIL C M INGAEX
PR 2 YIihi B AN ERERE W
FH 3 Mg IR
for i=1: Cdo
3.1: W B WSEMBE(E, EHXN B, Mg A (s ik
i) Ag,;» iteration=0;
3.2: MZHIE, X BARSGTEMAEL pg HEATE G, R Bl
fath M
if affinity(B;) =1
then
=i+1;
return to 3.1;
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