JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi poooTH
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XapkiBcbKHil HAIOHAJIbLHHH YHiBEepCHTET
paxioeIeKTPOHIKH

KBAJII®IKAIIIMHA POBOTA

IIporpamni 3aco0u BASIBJICHHA aHOMAJTili
Y BUXI/IHHX JIaHUX

Bukonas: ct. rp. KIVKI3-21-1 Boaomyxk C.B.

KepiBuuk: ct. Buki. kadp. EOM Paguenxo B.O.

AmnaJi3 mpeaMeTHOI 00J1acTi:

Metoro kBamidikamiiiHol poboTH € po3poOKa MIPOTrpaMHHUX
3aCcO010B BHUSIBIEHHS aHOMAIIl B BHXIJHUX JIAaHHX HAa OCHOBI
MITYYHUX IMYHHUX CUCTEM.

3aBHaHHA:

**aHal3 NPUHIHIIB Ta METOAIB MOOYIOBH INITYYHHX IMYHHHX
CHCTEM;

**po3pobKa ki1aciB 06’ ekTHO-OpieHTOBaHOI Mojemi IIIIC;

**BHOIp mporpaMHHX 3aco0IB JUIg peanizaiii pO3TITHYTHX
aJTOPUTMIB;

¢ peaitizallis Ta TECTyBaHHS IPOrPaMHUX MOJIYJIIB.



51

KomnoneHTH HITY4HOI iIMYHHOI cCHCTeMH 3
Npeacrasnenns MHOXHHA MeXaHisMmis Ana = )
KOMNOHE! ouinosa B3aemogil Pisui abcrpaxuyii:
[ ﬂm:ﬂ - ] [ wm::”“om-.“ ] kaugmwn-i pieese

D Bazoei anropumus

D AzanTwesi npoyeaypn

- CucTemmnt psess
[ [ Peanizaua

e g

Cnocobun Dynxuii, mo InyHui

npoctopy g
Gopm) NPHAATHICTL
W e ho ©e e

Mooens IIIC. IIpunyun necamuenozo iooopy *

@ X ..
UOUM

He nigxogaTe
—
(so0e -,
L R 2R 2R 2R 2 Nigxopams Db
L &2 4
BiniGpani nisdouptn Knacudaayim

Npouec inbopy & imy
1. M@ opamn NPOXOANTS SAMNP - Ti WO PESrYIOTE K8 ENSOE KNTWe
\ 2 BiaSpa 3 23amecT.. "ol T8 “yad" Limmen

3 PeayneTaT CACTEMS DOIMIIHEE T8 PEATYS TINRN M VY0P (NETOMeH ) KINTIS
4. Uit Npisasin BimcopncTOSYETRON § LUTYS00 MYt CROTEMEX AN SRRSO SHOMBNR



Tunu ziopuoizauii IIHIC

Bzaemua
ribpuansauis

R bt o, X
BuyTpiwna moaudikauin
L 4 \ =
g < - Mogpaas cren \ H
= ’ by npoueay. onepaTopa \ H
3 ! npoueaypm MyTayl repnapaveTrie \ =
o siatopy >
= °
o g
z \ b | MoIGIKaA c100008 i X
8 \ ‘ ; : —_— BUMIPDOSaSE aiHHOCT! / 2
a \ adpimmocTi / %
s 7
S /
-~ Cnocobu Moangixaga enccods »
I e naginy > Ta noamy
Npoyec
mazndiKaui

IHomaHHsI JAHHUX Y MOJEJII HCTATHBHOIO

BII0OPY
D= l i1 (Ab; — Ag))? a= ZL:Q,Je i = {

1, gKmo Ab" = Ag,' =1
0 ¢ iHuux eunaoxkax

0 ¢ iHx eunaoxax

1, axmo Ab; = 0,Ag; = 1
0 ¢ iHutux eunaoxax

D = Tk, |Ab; — Ag,| c = 1Ag =
1 b= Zfi:—'lefi _ {l,meo b; =1,Ag; =0
i=1
D =Z%=1 &;
L
=) vurer: =
D=Dy+X;2" i=1

0 e iHwux eunaoxkax

L
+b < . = . =
a d=z¢,~,ne¢i={l'ﬂm0Ab' Ag;=0
i=1

D=a+d+2(b+c)'

6

52



Anzopumm HezamueHnozo 61060py

Kpox 3: MoniTropmmur

Kpok 1: Buanavenun "cuoro” (S)

CyrynuicTs paaxie S aosnomm | Ha0lp aetextopls, 1o HE slancsiaaiors S
=
i
[OIWHIOHMMWHOX npoem | ﬂ@»-
[ 1101011003811030100 oy
Npasuno wacTrosol slanosianocti
[ 19110101101610110101 W-‘%th YO DM 1§ £ DOCTRI0MIX DoKX
L L ol 00110104111010011010 oo

AeranbHuit npouec resepauli getexTopis

n

8 IIIOIOIINNHOINOH

R | 00110100311050011020

Kiwetis

1+ 0 DOCHAONE o

HapUMHICTY
P, wadeocH = 1- (1. P_malchi'N_detocion
A0 P_malch . Suacapicth, 08y N_Sacions - euicTh A0Teiops

Kaacn 06’exkTHO-0pienToBanoi moxe.ai IHIIIC

NegativeSelectionalgoritm @)
Class
= Fields
) ,39 alienElements : List<DataVector >
Detavector 2 4% detectors ; List<Datavector>
47 rand : Random 2
DoubleRange =
= Fields 4% ranges : List<DoubleRange> Class
4 data : List<double> ,)9 vectors : List<DataVector>
= Properties = Properties = Fields
7 Count :int 25 Alienlements : List<DataVector > & max:: double
7' Data : List<double> 5 Detectors : List<DatavVector> 4% min : double
= Methods 21 Ranges : List <DoubleRange> & Properties
ﬁ' Vectors : List <DataVector> "
S D : ' R Max : double
W Equals() : bool = Methods : doubl
@ EucideAffinity() : double 5 57 Min : double
& Hord w::‘&) doiiie z DoWork() : List<DataVector> = Methods
@ Loadvectors() : List<DataVector> aY EvafRanges(); vaid “% DoubleRange() (+ 1 overload) J
@ Manhattanaffiny() : double @ GenerateAlienElements() : void
© ToString() : string ‘@ GenerateDataFile() : List <DataVector>
;39 GenerateDetector() : DataVector

‘@ GenerateDetectors() : void
4% IsSelf() : bool

@ LoadalienData() : void

“@ LoadData() : void




Po3pobka inTepdeiicy kopucTtyBada 9

¥ Bnacui pagxmn O

E————

‘ 33B3HTANATH BuXIaHI | ‘ “csoi” Bnacsi v

Ravi oma | pAGA Paal

1 2 3 4 |
9 15 1 12

Hasuauusa A % 3 5

Kinekicte

1000 v 9 17 1 18

AeTekTopis [—I LS, ‘ v 5 = 5 P
6 10 2 13
9 16 4 3

Tectysanha 5 16 4 8

33BAHTKNTH - | Ki : 400
AaHi gnR TouHicte [2-0 ;z: S
' | ——
Dopmyna TouHicTs no
A b 4.0

6ansbKoCTi XeMiHry R

® Esxnigose

O Marxerrericexe

) Xeminrose

PesyabTaTn poboTn 10

Bxigd pani - "Cool™ (Self) Fenepauin AeTexTopis

Iris Setosa (396 sanmcin) 50 Iwlwanl 3pason Snn TeCTyBam
| Swotangm  Sepatwem  PouiLoegth  Pewwien | Deveeopz  ferextop 3 B = = il
st 54 1 62 e 1m0
‘. ue 1 0.3 - e akie Lo . 33 3. 1.8 8.3 o
7 " 1 0.3 e 100 Lo (20 30 LIS 38 P
“ i o LI and
SR T Npowes rewepon.
1 Bumazacon ravean 4200 severospis
Xaparrepwcrwnn Iris Setosa 2 B0R00CR T, L HOONLN ) Ty
IR — B e
+ Lo aymas s
\ J . » \ 7
1. Hamanmn 1 "coolx” 2. Fenepauln aetextopin 3. Bemanesem anouanin

Po3ynsTaTy BUARNEGHHA aHoManNIn

Baumanew anomanii (Versicolor)

o8 Beraileagened,) Peta

. 3 s

[Begaiiengraas > tepa10iathed. ¥ Fesailesgenad.d Feralviginel.) Typewveraicolor

e 2 T 3




BucHoBkn .

[IITyuHi IMYHHI CHCTEMH HaJeKaTh IO METOJIIB, OCHOBY SKHX JI€KaTh O10JOTIUHI
mporniecH, 1o y npupoi. [IIIC aBaa0Ts co00r0 HampsIMOK, OJHM3BKHIT 10 171efl Ta METOIIB
mITyyHoro iutenekrty. 3actocyBauus IIIIC no3Bonse BHpimryBaTH 6arato 3aBIaHb, TAKHX
SK Kiacu(ikaris, KJIacTepu3aris, po3i3HaBaHHs, 3a0e3neueHHs KOMITIOTEPHOI Oe3meKn
Ta Oararo iHmMUX. Y 3B'3Ky 3 THM, IO 3apa3 HeMae PO3pOOIEHUX MAKeTiB IPOrpaM Ui
pobGotn 3 IIIIC, akTyaldpbHHM 3aBJaHHSAM € CTBOPEHHS NPOTpaMHHUX 3aco0iB peaiizarii
obuncmoBanpHUX Mojenei IIIC. V poGoti Oymo mpoBeleHO OIMIAA INTYIHHX IMYHHHX
cHCTeM Ta OOUNCIIOBATBHHX Mojeliell, 3aCHOBAaHHX Ha IpPHUHIHIAX (QYHKIIOHYBaHHS
IMYHHOI cHCTEMH

PosrisaHyTO IMyHHHIT aIrOpHTM, IO IPYHTYETHCS HA MPHHIINIAX HETATHBHOTO
Bi100py. Po3po0ieHO OIOK-CXeMy JTaHOTO aJIrOPHTMY; PO3po0IeHO IporpaMHi 3aco0u
peamizamnii 0OYHCITIOBAIBLHOI MOJETI HETaTHBHOTO BLIOOPY JJIS BUABIECHHS aHOMAIIH Y
BHXITHUX [JaHHX; po3polieHO iHTepdelic KOpHUCTyBaya, IIpOBeleHa BepupikaIlisa

po3p0611eH0r0 IporpaMHOTO 3a0e3MedyeHHd HA OCHOBI TECTOBOTO IIpHKIaIy.
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