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[ Abstract] The traditional negative selection process takes a long time to mateh’all detectors with test data to eliminate
abnormal data,resulting’in low detection efficiency. Therefore,this paper proposés a negative selection algorithm based on
hierarchical clustering’ ofthe detector set. The number of detectors that need to calculate the distance is reduced by
hierarchical clustering /of the'generated detectors. The data that does not mateh the detector is no longer directly marked as
normal data,but is marked based on the calculation results of the diStance between the data and the self-set and the detector
set. Experimental results show that compared with the V-detector algorithm and the real-valued negative selection algorithm
of immunity ,the proposed algorithm significantly improves the detection efficiency and reduces the false detection rate.
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Fig.1 Curve of detection rate changing with autogenous

radius

L2 AT LU 3 FioAS ] B30 3k A i 2R 18 B
FI R A S O AR, AR SC A5 8 8 BR AL TR TR A R
F18) o3 W Ll 79 o B 3 7 B R 3k 2 R Ry L X 4K
Pl 3 A A2 1 3G M40, 7 V-detector 551 il
G P8 SCAE 5 o e B b, LA DR (8 43 B d mT
B S BE ) A BB SO IE B B A SR A2
T SRR G L DB A S R MR R AT T e A R
IC T RIE R AR

25

—O— AR PR
> RPEIME R SRR L
-6 V-detector .y

0.05 0.10 0.15 0.20 0.25 0.30
HR¥R
B2 REXMEEFETHLMLE
Fig.2 Curve of false detection rate changing with autogenous

radius



306 D - N | A D -

202046 A 15 H

HUP L AIE 2 A, A N PR RE S AR R R %)
HSE, BEE A PRRAR R3S, 5005 ARG I R R 4G R
PR DRI, 5 AR 40 552 B I 0 32 4 35 5 19 1A A
728 e ) 4 B 1 ) ARG DN A RE o

HIE 3 R 4 nT LU 5 3 R E4e08 0.2 1,
3 P AR AR DR A A R A3 i A A 3 R
T 10005 11K Ay 79 o 50 R L, A SO o e B TA Y
R 3 B iy LR A R A 5 >4 H A B 3 R 99% I
3 PR ORI A RE BT, X PO 2 H AR B i R
9°99% I Jfr e I A 0 45 1) AR A 25 B, X AR A
AR DX S ) 76 2 30 A, A T L X3 A sk 2 kg ik
ARSI E R LA

100
—O— AR PR
> GEIME R SRR L
95 -6 V-detector 8.y
a\\Q
3
= 90
&

85

30 1 ] ] 1 )
90 92 94 96 98 100

BiLel F i
B3 WRMNEHAEBESETME

Fig.3 Curve of detection rate‘changing with expected
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