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Receptor Editing-inspired Real Negative Selection Algorithm

LI Gui-yang GUO Tao
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(College of Computer Science, Sichuan Normal University, Chengdu 610101, China)

Abstract Inspired by theory of biological immune receptor editing,a receptor editing-inspired real negative selection al-
gorithm(RERNS) was proposed. For the detector that matches self, algorithm uses directional receptor editing to make
a new life. These new detectors are located in the area of self and non-self boundary, thereby the diversity of detector is
increased and the boundary covered by the algorithm is also improved, For the detector that does not match self,algo-
rithm uses direction receptor editing for identifying identical nearest self to expand coverage of no-self space under the
circumstances of containing original scope of detector. Theoretical analysis and experimental verification show that

RERNS algorithm generates less un-mature detectors and obtains better detection performance than the most representa-
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tive RNS algorithm and V-detector algorithm,
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Nearest(d;S)={s,|5. €S, Vs€ S, f(d. ¢,s, )< f(d. c,

DE @@

BE v K B AR WAL BT RS 4, R f(d o
Nearest(d,S))<lruy, M EE 4 DDAD B 4.

TEX ACERGE) Mt IR A 2 R 437 B A0 A
e A%, (o A5 R0 A5 A8 S DT IS B AR R B B AT b B s 3F B 4K
Z5 8], BRI VAR L R ek gRiE . BEREHL™ A R RV U B
£ Dy, Xt LR B R R I 888 Ds #AT R ARG, LUE
B 5 B ks ], HApILEE B 4k BOR SR T 2R R A
WEREE Da HBMBR . REXR T HRNIESE De=Dy—Da
AT — MR IERE, LY AXHEHE B RE RN E S H R
BRI 2548 Dy, 3F B Dy "PREIIEE d R 42 a0
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dor— f(d. ¢, Nearest(d,S)) —rar, MBS
f(d. ¢, Nearest(d,S)), A FURA
R, RN (point-aware) FliH FLBR H1 (boundary-aware) & 3
BRC 12 4R TR I R B E B R .

EX SCRMD i 72 43 P R I 3R 48 Dy R b
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BH match R,

1, if 3dE€Du,fd. c,x)<d.r

match(x)= { . “w
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EEYHRBRES, T W 402 R L& 0 B
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SO S R AR B Y M PR R AR SR AR R U B B B LA
B R A4 DR BRI FP 32 (R SR 8 O ¥ - 2 10 3% k474§ DRE
(Directional Receptor Editing) FIiRBIAHEIRIL B 1AM E M %
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#%, DREIINS W57 i F B4 VSR B ARy i g .
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BERE_ERETHPHETAER.

3

Nearest(d,.S)
Nearcst(ds,S)
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HE 1, BagoBRRAER 208 4 i d SR
ARENLE BG4 M £8, Nearest(dy , S) 1 Nearest(d;, S)
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SEAH B HE R R B BRI AR BB £ . BB E B
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Ry 2R Xt IE B kLS B 25 AT L . s I 2
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Carlo &itflitt. R THWAZBITIRE, BhA RN
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EMEARZRNBEEEZLEERN, XE—-FIELT
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B, BEETESH.500 M RB IS, B EER 29
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FAHRBIRE R 100 WIE T HIE, B T RA UL, 1
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BN EREIR S IR .

MWE LRI R, EHFE BT SEE T, Sk A
DRE f#) RERNS1 8 ¥ 1 . 5% B DREIINS # RERNS2 &
BRI R AR F RNS 1 V-detector B ¥, T 8] i 5% F
DRE #1 DREIINS f#) RERNS3 & =, W 4 g T & /0 8 3 5 B
WA B TESHEINE, HMWE DRE fil DREIINS
% RERNS Bk ¥R , 7T LA K 3L, DRE HLENRA T 4 B
B BBV 258, OF BRI 2 0 L 2w S T A
RER TRIUR, XEEVRIEEHE 1, TR A &R 28
RBHEERTE A e B R R XS, NTTRE TE
BXHAXBMERR, FEA UL 3, DREINS Pl B %
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4,2 Fisher’s Iris #{iE

AR FIR 2 R B W) Fisher’s Iris BigE 0% A
FREMA R S A IR, BB Rt 3 M2
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MR, BN TR 4 MR, AT HERAZSAEE, 5%
TCE B EADI0.0,1. 0 X 6], SCE P4 Al B — KRR
Ve gr B ARSI, 28 Inis IR 0 IR BEE, 317 3
AR HSE, LRGSR AR 2 BT A, BB TS 3. 500 4
WS 2- BB R B R 9 7 0. 1.7 0. 00001,
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BUNGREEE, R UMERMIRRREN 0. ATRSBMR 2008, E 2 hEEER 100 K

1 3FEIETE Memphis B4 LHXT L
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B1T

SR,

rself =0. 03 rself =0, 05 reelf =0. 1
$E b 73 BWE/Y RARDAE BRNETHE RAE/Y ARBANE PUBFHE BAR/Y ARXBBAE BUETHE
RERE/%) %UREE) BORES) RREE/% RGRER) BGRER) REZE/% &GrER) BURED)
72. 09 879. 58 0.03 72. 66 1131. 21 0. 05 41.84 3359. 69 0.1
RNS (1. 38) (28, 04) (0, 0000) (0. 93 (44.92) (0., 0000) (0, 58) (143.53) (0. 0000>
87.94 743.72 0.14 80, 2 823.92 0.13 54.89 1132.93 0.11
V-detector (0.15) (18.3%) (0. 0036) .21 (3.7 (0. 0036 €0.3D (35.12) (0. 0030)
88. 02 500. 00 0,11 80. 29 500. 00 0. 10 55.22 517.24 0. 08
Ring  RERNSI 0.18) (0, 00) (0. 0043) (0,18 (0. 00 (0. 0042) (0.15) (4.49) (0. 0028)
88.17 747. 44 0, 20 80, 46 833. 15 0.19 55. 26 1129, 23 0.16
RERNS2 €0.10) (16. 51 €0. 0038) .12 (23.55) €0.0031) €0.13) &) (0. 0034)
88. 30 500. 00 0.18 80. 59 500. 00 0.17 55.37 517, 36 0,14
RERNS3 (0. 08) (0. 00) (0, 0044) (0, 09) (0. 00) (0, 0039) 0. 1D (3.9D (0, 0031)
RNS 81.25 900, 34 0.03 80. 27 1037. 66 0. 05 67. 88 1794, 47 0.1
Q.24 (27.18) (0. 0000) 0. 87 (28.71) (0. 0000) 0. 47 (73.78) (0. 0000)
V-detector 90. 05 809, 54 0.15 84,08 854, 21 0,14 70.78 1041, 22 0,14 »
(0. 14) (23.68) (0, 0038) .11 (23.47) (0, 0033) (0. 06> (34.77) (0, 0029)
) 0.11 .17 4.4 0.10 70, 80 584.74 011
Stripe  RERNSL 33'1453) igl 3331 (0, 0042) (805. 09) ?? 69§ (0, 0037) .01 (10. 28 (0, 0031)
RERNS? 90. 23 806. 70 0.24 85.19 857. 48 0.23 70, 80 1036. 78 0,21
0.17) (24.48) €0, 0043) €0. 09) 5.7 €0. 0037 €0.02) (32. 90 (0. 0020)
RERNS3 90. 64 554, 68 0,19 85. 30 564,11 0.19 70. 81 582, 94 0. 20
(0.13) (6. 85 (0. 0053) (0.08) (9.02) €0. 0046) €0. 00) €9.82) (0. 0022)
%2 3FMBETE Fisher’s Iris g4 X
rself =0. 03 reelf =0, 1 rself =0, 2 .
Bk ¥ RAR/Y ABRBANE RABTHE BUER/Y ARALUE BRBTHE RARK/Y ARBRLHE 2NRLHE
FFRE/% HGREE) BURES REZ/% HGREE) BURES) GREZE/% KUREE) BUREE)
RNS 0.17 500. 09 0.08 23.17 504. 14 0.10 98. 26 522. 51 0.20
0.5 (0. 29 (0, 0000) (8. 42 (2. 00) €0. 0000) .48 4.3 (0. 0000
V-detector 100 500, 16 0.7 100 503, 87 0.71 100 522.99 0.72
(0. 00) 0.3 (0. 0099) (0.00) (1,95 (0, 0105) (0. 00) (5.37) (0. 0099)
0.7 100 . . 70 00 . .
Sctosa RERNSI (ol.oooo> ((iooom (0. 0104) (0. 00) i(l)l 1?)S (o?oion (ol. 00) 2222 (0?01(1)4)
RERNS? 100 500. 1 0. 86 100 504, 17 0. 87 100 521.25 0. 88
€0. 00) (0.33) (0. 0092) €0. 00 (2.05) (0. 0090) €0. 00) (4.88) (0. 0087)
RERNS3 100 500 0. 86 100 500, 90 0. 86 100 511,52 0. 87
(0, 00) (0, 00) (0. 0096) (0. 00) (0,94) (0. 0104) (0, 00) (3,88 (0. 0093)
RNS 0,13 500, 14 0. 03 20. 90 505, 14 0,10 88. 04 535,41 0, 20
(0. 36 €0.37) (0. 0000) (8. 09 2.15) (0. 0000) (6. 48) (6.09) (0. 0000)
V-detector 99. 86 500. 15 0.48 99. 82 505, 56 0.46 99,78 535. 97 0.48
€0. 35) .38 €0. 0065) (.38 (2. 44 (0. 0067) €0. 41 (6.1 (0. 0055)
Versicolor  RERNSI (193812 (05?%%) (o.o bggs) (%93828) igo 3(1)3 (o.0 6:23) (%93?) (5204246) (o.o 6327)
RERNS2 99, 94 500. 12 0.57 99, 92 505, 21 0. 57 99. 89 536. 57 0, 58
(0. 24) €0.38) (0. 0063) .27 (2.3% (0. 0064) ©. 3D (5. 48) (0. 0057)
RERNS3 99,97 500 0.57 99. 97 500. 05 0.57 99. 94 504. 16 0.57
€0.16) €0.00) (0. 0063) ©.17) (0. 22) (0. 0056) €0.24) (2.22) (0. 0061)
RNS 0.23 500, 11 0,03 21. 20 506. 96 0.10 89,79 545.5 0.20
(0. 49) €. 3D €0, 0000) 9. 4D .73 (0. 0000) (5.58) (6. 44 (0. 0000)
V-detector 99,51 500, 09 0.52 99. 50 506. 76 0.52 99, 33 546, 03 0. 54
(0. 49) (0. 35) €0. 0087) €0.50) (2.45) (0. 0091) (0. 47 (6. 90 (0. 0085)
Verginica  RERNS (9(?..5600) (05.(1)00) (0%235) 3(3'597) ?gosﬁ (o%gzm (909.'587) 2782§ (o%ggn
RERNS? 99, 74 500. 1 0. 64 99.72 507, 07 0. 64 99, 52 547,15 0, 66
(0. 44) (0.33) (0, 0090) (0. 45) 2.7 (0, 0087) 0.5 (6.92) (0. 0073)
RERNS3 99. 81 500 0. 64 99.79 500, 53 0, 64 99. 68 516, 84 0. 65
€0. 39 €0. 00 (0. 0076) ©. 4D (0. 68) (0. 0076) (0. 47 (3.89) (0. 0078)
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0.1 B, HAS TR PR, X B i FAE 4 4R H P, il
ZEE N 0.03 #1 0. 1 PR IIASE = L EAX FEMREE
A /N s S A AT 2SR W 2K A2 89 V-detector Bk RNS H
B BRI R T 4 B 1B FF; 2% R A DRE #1 DREIINS Xf
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