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Immune recognition algorithm and its application to air
target detection and recognition
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Abstract; On the basis of the function of self/nonself recognition of natural immune system, a new im-
mune recognition algorithm based on negative selection is presented. In proposed algorithm, the gen-
eration of detector set is improved and a new matching rule is also introduced to online matching detec-
tion. Moreover, the prior knowledge of the known target samples and the content update of the detec-
tor set are also considered. The proposed immune recognition algorithm is applied to detect and recog-
nize the air targets, not only are the known types of targets detected and recognized, but also the un-
known types of targets are detected. Experiment results show that the undetected error rate, the mis-
recognition error rate and the detection precision are 0. 375%,0. 006% and 99. 563 % , respectively.
Meanwhile the detection process demonstrates good robustness for different targets.
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Fig.1 Matched computation
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Fig. 2 Flow diagram of targets detection and recognition
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Fig. 3 Block diagram of targets detection and recog-

nition system

B EOR AR 21 G 58 A S AR R4 AT LA
FH 25 Bl 25 A 1 A J At L 0 o 24 i A A5 o B A
BEE SN MG R AR 2 5 3 B MR AT A O T A 1 45
YE . FRAE$E A A 52 B0 py 452 X 253 (0] 1) R E 25 (8] 1)
AR A O A A s ) A A B, A T 2 S %)
235 B R 28 00 T P 1 3 2R N e Sy B A T 8 L
P06 B A 4T S R R R, 1k IS XY ) e B
W), A g A B — S B S IR A
3.1 EgwmaE
3.1.1 BigiiE

LT IR SR e TR U e N A R
815 W LU 1Y AT o T HL SR B A U Ey T s 1A
FORBE Sy A v] BeAS R B4 AL s &40 B & 23 i
IR 1 5 8B BE 5 T AR R AR I 4. BE XA [F]
) PR 15 100, >R BBCAH 0T ) 72 6t R 50 47 18 R AL 3L
A SCR P B R W 7 2 BE AT A S A BR IR T
WS TP, AP AR R T BRI &R R .
3.1.2 B4 3%

EIE S B A1 R ) B SRR AR SCRAIE SR G 1Y
ALY HE DU, o RS 3R AT 20 2H SR 2R R A K
I T HARE XS . AR HA] Sobel
W GAG I J7 v S IR G S ) BE AR R 4 B VIR
A e A 3 Y B A 3 O R R
[Fi] INf 3P B8 A O R R 25 A R AE I £ L
3.2 BEBREFMTEREK

PG 0 D B R A 2 R B R 2 3 2 TR i
JT A FEAS I (R, 3 g e S B 46 1) O L B AR
22 [A] 1Y fe 2 AR 2 SRR AE 25 18] 19 AR 2 R AE 1Y 3
FEAR R REAE R I, 2 B A R AiE 0 2 2% DXl
PE AT EEVE b N7 Ve B E N SEERE R B8 Ry
TEALHE EIGOK FEFRAE | R SCRRRAE | B8 B LA
FRAE R B TR AR R AR 4

REAE B IR A3 DAAE 43 25 e {0 4 Ao 1) ke R

D) Sy o D) i 2 JBCA A 7 G R Y 43 S A R
AN REAT RE A /0 o AR A A 2R 1 2K A 2 ] B
YD) A B2 [ 28 A A 22 ] /N e, B2 P G
SRR /N o 11 AN [ SR A 22 T F) ) R
HIES T € NDAST s 7 NS S ap = S U 7 R
10 18 76 H AR AR 23 R BRI AL & AR H AR I3 51
P8 19 K J3E 3394 K J3E T 22 RO BE A 38 » G ] 4 e
Zip

Gray mean

Gray variance
)
i

o et e e o o ek o ek
ROO— NN

Max gray gradient

—_

2 3 4 5 6 7 8 9 10
K

P4 590 P BRI JEE 35 (B IR 5 22 IR JEE A B2

Fig. 4 Gray mean, gray variance and gray gradient

of sequence images
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Fig.5 Original infrared images
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Tab.1 Comparison of target detection and recognition
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