MOAe.ﬂMpOBaHMe 3HaKoOB I'IpOM3BO.I1bHOﬁ npupoabl Ha ANCKPEeTHbIX
MHOXeCTBaXx C Uenbio nx ganbHenwero ono3HaBaHUA

[eBuyk E.B., KorBunckuii B.B
JloHeukuii HaMOHABHBIM YHUBEPCUTET
Honeuk, Ykpanna

AHHOTALUA

Ha cerogusmHuii aeHp mpobiieMa  aBTOMAaTHYECKOTO
pacno3HaBaHUs 3HAKOB MIPOM3BOJIBHON NPUPOIBI, TPUMEPAMH
KOTOPBIX ~ MOTYT  CIYXHUTb  PYKOIIMCHBIE  CHMBOIJIBI,
reoMeTpuueckue (QGurypel u T, HE yTpaTwia CBOCH
aKTyaJIbHOCTH. ITpu MIPOCKTUPOBAHUHI CHCTEM
ABTOMATHYECKOI'O  PACIIO3HABAHUS 3PHUTEIbHBIX 00pa3oB
OJJHOM M3 BKHBIX 3a/iay, MOICKAIINX PELICHHIO, SBISICTCS
BBIJICJICHHE XapaKTePHBIX IIPU3HAKOB M CBOICTB OOBEKTOB
pacno3HaBaHusl. OnHaxko, Ha HpaKTUKe 9TO
TpynHopaspeunmas npobiiema. Hampumep, bonrapa B pabore
«[IpoGnemsl y3HaBauus» [1] oTMe4aeT, yTo B OOJBIINHCTBE
HPaKTUUSCKUX 3a/1ad PACIIO3HABAHHS OIIPE/ICIICHUE MOJHOTO
Habopa pasIMYUTENIbHBIX NMPU3HAKOB WU MOCTPOCHHUE MOJCIH
OMO3HABAEMOT0 OOBEKTa OKa3blBACTCS  HCKIIOYUTEIBHO
TPYAHBIM JEJIOM.

Kak CIIeaAyeT HU3 MHOI'OYHCICHHBIX pa60T, IMOCBAILICHHBIX
MIPOEKTHPOBAHUIO  CHCTEM  PACHO3HABAHMS  3PUTEIBHBIX
00pa3oB, GONBIIMHCTBO METOJOB PAacHO3HABAaHHS OCHOBAHO
Ha TIpeABapUTENBEHOM (OPMHPOBAHHM KJIAcCOB 00Opa3os,
3aJaHHBIX HEKOTOPBIMH XapaKTCPUCTUUYCCKUMHU BEKTOPaAMH
npusHakoB. IIpomecc pacrno3HaBaHHs, TaKUM 00pa3oM,
3aKJIIOYaeTCsl B OTHECEHMH DPAaclO3HaBaeMOro OOBEKTa K
OJTHOMY H3 KIIaCCOB.

Onnaxo, HarpuMep, TIOTIBITKA aBTOMAaTH3alUH
pacro3HaBaHHsl HAIMCAHHBIX PYKOW 4esoBeka OykB M LD
BBIIBWIM psifi 1pobiem. ['oBopsi o 3HaKax IpPOM3BOJIBHON
TIPUPOJIBI, HEBO3MOXKHO C(OPMHUPOBATH KOHEYHOE MHOKECTBO
STAJOHOB, MOCKONBKY IPUXOJUTCS HMETh JEI0 C
0eCKOHEYHBIM pa3HOOOpa3nueM MX HauepTaHWH. 3HAUUTENHHO
MEHSIOTCS pa3Mepbl M OETalH CTPYKTYp, KOTOpPBIE YacTo
OKa3bIBAIOTCS CYLECTBEHHO Pa3sHbIMU JaKe JUI OJMHAKOBBIX
CUMBOJIOB, HAIIMCAHHBIX OJHOM U TOM e pyKOH.

B nmamHoii pabGore mpemiaraetcsi UL pPaCCMOTPEHHS
KOHCTPYKTUBHBIM METOJ] aBTOMAaTHYECKOro (hOPMHUPOBAHHUS
MOJCIM 3HaKa, HE MPEANOJarariluil HE00X0IUMOCTH
3aBEZICHUS] Mepbl OJM30CTH M, KaK CJICIACTBHE, BBEICHHS
CyOBEKTHBHO-CTATUCTUYECKHU OTPEICTIEHHBIX KOHCTAHT.

OcHOBHasl uzess METoJa 3aKII0YaeTcss B TOM, YTO MOJEIb
3HaKa MPOMU3BOJIBHOMN MPHUPO/IBI Npeyiaraercs GopMUPOBATh B
BHJIE COBOKYITHOCTH JIOKQJIBHO-TJIOOQJIBHBIX HaIlpaBlICHUt
JBIDKCHUS, BOCIIPOU3BOAAIINX ero HadepTanue. Hampasienue
JBUKEHHUS IIPU HAYEPTAHUU JIBYX CXOJHBIX BAPMAHTOB OJHOIO
M TOT'O K€ 3HaKa COBIIAJAIOT, YTO IIO3BOJSAET CO31aTh MOJEIbD,
WHBapUaHTHYIO K €0 U3MEHEHUSM.

Knioueevie cnoea: JNIOKANbHO-2]100a1bHOE Hanpaeiernue,
opuermupoearnHoe MHOIHCECMEBO, cmpameeus,
MHOcOyposHeesast MoOenb.

1. BBEAEHUE

B mnopasmsitonieM OONBUIMHCTBE Tpaduueckue yCTpOHCTBa
SIBIIIIOTCSL PACTPOBBIMH, TO €CTh IPEJCTABISIOT U300paKeHHE
B BHAE MpPSIMOYrOJIbHOW MaTpuubl mukcenaoB. Cucrema
OMO3HABaHWs, IIOCJIE€ TAaK Ha3bIBAEMOH  «OLU(POBKU»
U300paXkeHHs] B Ka4eCTBE MCXOJHOW MH(pOpMaLHy MoTydaeT
JJAHHBIE O JAUCKPETHOM MHOXKECTBE 3JIEMEHTOB IOBEPXHOCTH
U300paXeHHs,  IMPE/ACTaBICHHBIC  MHOXECTBOM  YHCEIL

IMoaroMy MoOjeNb OIMO3HABAEMOrO 3HAKA IIPEIaraeTcst
TeHEepUPOBAaTh HA OCHOBAHWUH CBOWCTB 3TOTO MHOXKECTBA, a He
HCXOJHOTO 00bEKTA.

Jlis uccnenoBaHus CBOWMCTB 3HaKa NMPOU3BOJIBHOM NPHUPOIbI
Ha JHUCKPETHOM MHOXECTBE HEOOXOIMMO HCCIeI0BaTh
CBOICTBAa ITOJMHOXECTB, B COBOKYIHOCTH COCTABJISIOMINX
3TOT 3HaK.

B nocnepyromux pasgenax  gaercss  psl  OCHOBHBIX
ONpENEeNICHUH M U3J1araeTcs METOJA MOACIMPOBAaHMS 3HAKOB
IPOU3BOJIEHON NPUPOJIBI HA TUCKPETHBIX MHOXKECTBAX.

2. OCHOBHbIE
OMNPEOENEHUA

IMomecTM B KOMIBIOTEp TMPH [OMOIIA HEKOTOPOTO
ycTpolicTBa  BBOoga  OWHapHoe — u3oOpaxkenue.  [lpu
npeoOpa3oBaHUKM HCXOJHOTO HM300PaKCHUS B «MAIIMHHBIN
BUI  MPOMCXOAWT  TaK  Has3biBaeMas  «OLU(PPOBKa»
n3obpakenust.  M3o0pakeHue, — mpomiedmiee  MpoLecc
OUU(POBKH,  MOJEIUPYETCS  KOHEYHBIM  MHOXKECTBOM
aToMapHbIX 371eMeHTOB [2] A={oy}, rae o=0(ipjy), ine[1,1],
jnel1,J], he[1,H].

AToMapHBIe DJEMEHTHI, y4YacTByIoIIne B (GopMHpOBaHHU
3HAKA, HA30BEM AKIMUBHbIMU AMOMAPHbIMU DNEMEHMAaMU a He
ydacTBylomue  (cocraBisitomue  (OH) -  HACCUBHBIMU
AMOMAPHBIMU INEMEHMAMU.

NOHATUA "

JlanpHelilne paccyKIEHUS TPOBEINEM IS aKMUGHLIX
aAmoMapHuIX 21eMeHmo8 W, TOBOPS «aTOMApHBIH SIIEMEHTY,
OyneM nozpa3syMeBaTh akmu6Hblll ATOMAPHBII JIEMEHT.

C y4eroMm BBeJIEHHOTO B [3] MOHATHUS C8A3HOCHU AaTOMAPHBIX
JIIEMEHTOB U CBA3HO20 MHOMCECNBA AMOMAPHLIX INEMEHNO8
(IpuUMepBl CBA3HBIX aTOMAapHBIX JJIEMEHTOB MPUBEICHBI Ha
puc.1l), anum ompeneneHue 3Haxd.

|
| n |
Pucynox 1. Ilpumepsl mnomapHo

CBA3HBIX  MEXKAY coboit aTOMapHBIX
3JICMCHTOB

[lycts A, — MHOXXECTBO AKTUBHBIX aTOMAapHBIX SJIEMCHTOB,

MPEJCTAaBIMOE B BHJIE COBOKYITHOCTH ITOJIMHOYKECTB CBSI3HBIX
K

aTOMapHBIX DJJIEMEHTOB: A, :UZ k> ZmZPZQ, Vt#p,
k=1

t,pe[1.K].

Omnpenenenue 1. CBI3HOE MHOXKECTBO aKTHBHBIX aTOMapHBIX
3JIeMEHTOB Zy € A, OyJ1eM Ha3bIBATh 3HAKOM.

Ha MHOXeCTBE aTOMapHBIX SJIEMEHTOB 3HaKa Zy OINPEACIHM
BecoByro ¢yHKuuio V(ou(ij)), CTaBAMIyI0O B COOTBETCTBHE
KaXIIOMy aTOMapHOMY OJJeMEHTY ol(i,j) €Z; Leloe YHCIIO,
paBHOE KOJIMYECTBY aTOMApHBIX 3JIEMEHTOB 3HAKa, CBSI3HBIX C
JaHHBIM aTOMAapHBIM JJEMEHTOM. MaKkcHManbHOe 3Ha4YeHHE
(GYHKIMH PaBHO BOCBMH, MUHUMAJIBHOE — HYJIIO.
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W3 ompenenenuss nymu [3] Ha MHOXECTBE AaTOMapHBIX
3JIEMEHTOB CJEAYeT, YTO IS JF0OOTO aTOMapHOTO BIIEMEHTa
o, Takoro, uto o, € L, rme L — HekoTopwlii myTh, Bceraa
BEpHO, uTo V(0,)<2.

Ilycth Zy -3HaK U CYIIECTBYET IOAMHOXECTBO SCZj,
3HAYCHHEC BECOBOM  (DYHKIMH AaTOMapHBIX  JJIEMCHTOB

kotoporo mpesbimiaet 2. To ects, IScZ: S={o.€Z; |

V(o,)>2; r=1,2,...R, ReN}.

[ycTp ScZ, mupencraBUMO B BHAE COBOKYINHOCTH
Cl

MOJIMHOXKECTB aTOMAPHBIX AJIEMEHTOB: S = USC , ce[1,Cy].
c=l1

Omnpenenenue 2. IlomgmuoxkectBo S.cS, ce[l,C;] Oynem

Ha3bIBATb CKONJICHUEM.

ITpumeps! cKOMIEHHH IPUBEICHEI HA PUCYHKE 2.

Pucynok 2. [Ipumep MHOKECTBa S,
COCTOSIIIETO U3 ABYX CKOIUIEHUH — S| u S,

W3 ompenaeseHust CBI3HOIO MHOXECTBA CJICAYET, YTO JHOOOM

3HaK [JOJDKEH OBITh MpeAcTaBlieH B Buae nymu [3] wim
(&)

o0b6vedunenus nymei [3], To ects, Z, :LJL,1 , LinL,=J,
n=l1

Vt£p, t,pe[1,C,] (cm. puc. 3).

/,Ll(aa’ (xb)

o8

N
\\LZ((X‘C’ (xd)

Qa
Olp

Pucynok 3. bBykBa «A»  mpencraBiieHa
oObemuHeHHEeM JBYX myteit: Li(a,, o) # Ly(o,

OnHako Ha INPaKTUKE YacTO HPHXOJUTCS CTAIKHBATBCA C
«3alyMiIeHHbIMU» 3Hakamu (Puc. 4.a), copepxamumu B cede
aTOMapHbIe JJIEMEHTBl C BECOM, MPEBBIMIAIOIINM 2, He
npUHaIIeKalue nepeceuenuto nymei [3]. IlpenBapurensHas
00paboTka TakMX 3HAKOB MpPEAINoJaraecT HeoOXOIMMOCTh
U30aBICHUS OT YKa3aHHbBIX aTOMapHBIX dJeMeHToB (Puc.4.0).

[ycts S, ={«, }R1 M CYIIECTBYET MOJMHOKECTBO
Y ¢~ ™ 7=l ym Y it
’ " _ Ry
aTOMApHBIX 3JIeMeHToB S, < S., S, = {ar2 }r2 _» RasRy,
Takoe, 4ro  Vr,€[1,R;]  BhImOnHsAeTcs: a, €Ziu
G
r
a, & ﬂLn , TOrJa aTOMapHble OJEMEHTHl @, €.S.,
n=l1

Vr,e[1,R;] - Oynem cunraTh wiymogvimu.

[IpencraBnenue 3Haka B BHUJE COBOKYHNHOCTH IyTei
MO3BOJISIET M30aBUTHCS OT HEOOXOJMMOCTH ydeTa LIYMOBBIX
aTOMapHBIX JIEMEHTOB Ha 3Tare MOJEIMPOBaHUS 3HAKOB, TO

€CTh MCKJIIOUNTH U3 MHOXKECTBA Zj aTOMapHBIE JIEMEHTHI CO
3HAQUEHHEM BECOBOM (YHKIWH, TPEBBINAIONIM 2, He
IIpUHAJUIeKAINE MHOKECTBY IyTeil 3HaKa Zy.

a) b)

Ola b (0 Oy

PucyHok 4. a) mpumep «3alllyMJICHHOIO» 3HaKa;
b) mpumep 3HaKa, MPeICTaBICHHOTO
COBOKYITHOCTBIO ITyTeH (B JaHHOM CITydae —IIyTeM
Li(o, o), TpH BBIACICHUU KOTOPOTO OBLIH
OTOpPOIIICHBI

Jl1st ucecnenoBaHusl CBOMCTB 3HaKa MPOU3BOJIBHOM HPUPOJBI
Ha JWCKPETHOM MHO)KECTBE HEOOXOIMMO H3YYUTh CBOWMCTBA
MIOJMHOXXECTB aTOMapHBIX 3JIEMEHTOB, B COBOKYIIHOCTH
COCTABJIAIOIIUX AaHHbIH 3HAK.

J171s1 CBSI3HBIX 2JIEMEHTOB, H300paKEHHBIX Ha PUC. 1, BBEICHBI
cnenyromue o6o3HayeHus [3]: s; — TOpU30OHTAIbHAS CBA3Ka,
S, — BEpTHKaJIbHAs CBA3KA; S3, S4 — IMArOHANbHBIE CBA3KH. Ha
MHOYECTBE Tap CBSI3HBIX aTOMaPHBIX SJIEMEHTOB ONpEIeIiCHa
¢byukuus 1 [3] cnenyromum o6pazom: 1(0L,,0)=

8y, ect i, =iy, [J, —Jp F L5

Sy, CCIH J, = Jy, |1, =iy [F 15

83’ cciun ‘la _lb |:‘ Ja _Jb ‘:1’(121 _1b)(.]a _Jb) = 13

Sy, ecmn|i, =iy, 5 J, —Jp 51, (1, -1p)0, - Jp) = —1.

Ecmu n(a,,0)=Sm, TO Ipu m=1 OyzmeM roBOpUTH, YTO Hapa
(0L,,0lp) SIBISIETCS  2OPUBOHMANLHOU CBA3KOU; TPU M=2 —
B8EPMUKATLHOU, TIPU M=3 — OUACOHANbLHOLU CBA3KOU NEPE020
muna, TP M=4 — OUA2OHAILHOU C83KOU 8MOPO20 MUNA.

3adukcupyeM ol,,0, — MPOU3BOJIBHBIC aTOMAPHBIC 3JIEMCEHTHI
U3 Zy W ONpEHeNHM HOHAMUE  OPUEHMUPOBAHHO2O
MHOJ/Cecméa aTOMapHBIX 3JIEMEHTOB KakK YHOPSIOYCHHOU
[10CJIeI0BaTEIbHOCTH CBA30K.

Omnpenenenue 3. KoHeuHOE BIOJHE  YHOPSJOYEHHOE
mogmuOkecTBO  R'cZ,  R'={(0ty,0ths1)m} ﬁlvél, ine[1.1],

jnel[1,J], me{1,2,3,4}, Gynem Ha3bIBaTb OpUEHMUPOBAHHLIM
MHOJHCECMBOM, €CITU B HEM, HAPSAY C BEPTUKAIBHBIMU U (HJIH)
TOPH30HTAIBHBIMU CBSI3KaMH, BCTPEYAIOTCS JHArOHajIbHbIC
CBSI3KM TOJIBKO OJHOTO THIIa WJIH OTCYTCTBYIOT BooOre. To
ectb, He cymectByer tre[l,N;] Takux, 9T0o A
(0, 01)s (0 0r1)€ R, M((0,0011))=8w M((0r,0r11))=Sy, €
wyve{34 uw#v.

Opuenmayueii mHodcecmeéa OyA€M CUUTATh THIT CBSI30K,
MpeobIagaloIuX B JAaHHOM OPHEHTHPOBAHHOM MHOKECTBE.
To ecth, ecnd B [JAHHOM OPHEHTHPOBAHHOM MHOMECTBE
Mpeo0IaaatoT CBSI3KH THIA S;, TO MHOXECTBO OyIEM CUHUTATh
2opuzonmanvro-opuenmupogannbim. Eciu ke mpeobiamaror
CBSI3KH THIIA Sy, TO — GEPMUKATLHO- OpueHmupogantsvim. Ecan
S3, S4— 1€60- U NPABO-OPUEHINUPOBAHHLIM COOTBETCTBEHHO.

MHOK€ECTBO, COCTOSAIIEE M3 CBA30K TOJNBKO THIIA S3 HMIIH Sy
OyneM Ha3bIBaTh COOTBETCTBEHHO J1€60- U NpPABO-
OUAOHATILHBIM.
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BeisiBiieHHe Ha  3HaKe  OPUCHTHPOBAHHBIX  MHOXKECTB
MO3BOJISIET ~ C  ONPEIENCHHOW  jojeil  yBepeHHOCTH
MO/IEIMPOBAaTh IIOPOAUBLINI ATOT 3HAK NPOOOPa3 KOHIIENTA B
BHJE COBOKYIHOCTH JIOKQJIbHO-TJI00QJIbHBIX HalpaBlICHUIT
IBIDKEHHSA (CM. pHC. 5).

T'obanbHoe
aTipaBJIeHIE
JIBYDKEHHUS

JlokanbHbIE
HallpaBJIeHHs
IBUXECHUSA

Pucynox 5. IIpumep J10KanbHBIX U
TII00ANBHBIX IBIDKCHUH Ha 3HAKE

O[HAaKO BBIBIEHHE BCEX JIOKAIBHBIX [BIKEHHH MOXKET
MIPUBOJUTH K M3JUIITHEH JAeTaTH3alnu.

Hanmpumep, 3HaK, m300pakeHHBIH Ha pHUC. 5, MPEACTaBHM B
BHZIE COBOKYITHOCTH JIOKAJIBHBIX IBIDKEHHH, HO BCETAa JIH
HeoOXoqMMa Takas moapoOHas Aetanusanusi? O4eBUAHO, YTO
HeT. B ciyuae 3HAaKOB NPOM3BONBHOM IPHPOJABI TaKHM
00pa3oM MOXeT OBITh NMPEICTaBIeH KaK 3HAK, COCTABICHHBIN
U3 COBOKYINHOCTH JIOKaJIbHBIX IlBPI)KeHPIﬁ, TaK W 3HaK,
HAuepTaHHBIA OIHUM JBW)KEHHEM, HO, CKaKeM, ApOrKalier
pykoii. B mocienHeM ciydae ToKadbHBIC IBHKCHUS HY)KHO HE
BBISIBJISITh, @ HAOOOPOT — CUNTATh H30BITOYHOM HHPOPMAIIHEH.

Ha MpaKTHUKE OIpEaCIUTD HeO6XOZ{HMy}0 CTCIICHb
JACTalin3aliid 11 TNIPOU3BOJIBHOTO 3HAaKa HEBO3MOXKHO,
O3TOMY JJIA TIOCTPOCHUA MOICIN npeamaracres
MHOT'OYpOBHEBaAs CUCTEMaA HpeIICTaB.HeHI/Iﬁ 3HaKOB MAaIllMHHBIX
KOHIICIITOB C pa3m/1!m0ﬁ CTCIICHBIO ACTAIM3AallMHM Ha KaXXJ10M
YPOBHE. Paznnunas Jerairu3alusa A0CTUracTCsa 3a CUeT
U3MCHCHUA OT YPOBHA K YPOBHIO IIapaMETPOB DJIEMECHTOB
NpEACTAaBIICHUA.

3HAKA
YPOBHHA

3. MOAEJNINPOBAHUE
ANIEMEHTAMMU P-ro
NMPEACTABJIEHUA

Kak ykazano paHee, omucbiBaeMasi B TaHHOW paboTe Mozeib
3HaKa SIBJISICT coboit MHOTOYPOBHEBYIO CUCTEMY
MpeCTaBIEHU.

MHOXECTBO aTOMapHBIX 3JEMEHTOB A Oyaem mojarath
amomapHvim yposrem u 0003Ha4daTh Uj.

Ob6osnaunm wepe3 U, — p-i ypoBeHb HPEICTABICHUS
COBOKYITHOCTH aTOMapHbIX 3JIEMEHTOB, pEN.

Jlnst OnpeNeNeHUsl S1eMeHno8 NpeoCmasieHus U CmpyKmyp
yposueii npeocmaenenus U, BBeleM TOHATHE Keadpama,
COCTaBICHHOTO W3 AaTOMapHBIX OJJIeMeHTOB o(i,j)eA ¢
[EHTPOM B atomapHoM ssemente a(i', j') € A, u 0603HauUM
€ro Yy

yplal@, j)) ={a )i =i+k,j=j +k;

ky==r,r, ky =—r,r,r=p+1}

PaccmoTpyM  KOHCTpyKmMiO A, , TpEACTaBICHHYIO Ha

pucynke 6. OHa sBIIeT coOOH epanuyy — KBaipata Yy,
COCTABIICHHYIO U3 aTOMAPHBIX JJIEMEHTOB: A, =Y,\yp 1.

| > 2p+3

| —secoccceccioccnce | |
.
.
.

a(i,j")

PucyHnok 6. Ha pucyHke npesacTaBieH 3JIeMEHT
2-ro yposHs nipeactasienus B,(a(i', j')) ¢ uentpom

B aroMmapHoM sjiemente a(i’, j")

llpencraBum  rpamuny A,  oObeAuHeHMEM  zpaHeil

FIUFZ UF3 Ur4,FI[e:

Iy =fa(,)ed, li=i'+vk,j=j' —ri k =-r,r, r=p+l},
FZ :{a(i’j)e/lp |i:i/+r,j:j,+kl; kl =-rr, r:p+1}a
F3 :{a(i,j)eﬁ,p |i:i'+kl9j:j,+r; kl =-rr, }’:p+1},

l—‘4 :{a(i’j)e/lp |i:i/_r,j:j'+kl; kl =-rr, ”:p+1}~

Lenmpanvnvimu snemenmamu epaneri  17,1,,I3,I, Oynem

10J1aratb aTOMapHbIE 3JIEMEHTBI a(i', j -(pt1)),
ali Hp+l), j), oli’, j HptD), o' -(p+1), ')
COOTBETCTBEHHO.

LlenTpanbHBIE SI€MEHTHI pa30UBAIOT TPAHb HA JIBE NOIY2PAHU,
MIPUYEM LEHTPAIBHBIH 3JIEMEHT IPaHu MPUHAIIIEKUT 00enM
TIOTY4ECHHBIM NOY2PAHM.

Onpenenenne 4. Dnemenmom p-20 YpOGHs NpeOCMABNIeHUs.
COBOKYITHOCTH AaTOMAapHBIX JJIEMEHTOB OyJIeM Ha3bIBaTh

MHOECTBO aTOMapHbIx aneMentoB B,( (i’ j')), Takoe, uro:
B,(al, jN)={al, )| al, j)ed, val,j); ii'e[lI],

J, i elLJ]}.
Ilenmpom  dieMeHTa  P-TO  YPOBHS  MpPEACTABIEHHUS
By(a(i’, j')) nasosem snement a(i’, j').

npeILCTaBI/IM TpaHuly j’p B BUJIE COBOKYIIHOCTU CEKTOPOB

Gi(a(i’, ), Gy (a(i',j")) TaK, Kak MokasaHo Ha PUCYHKE 7.

Gis Gy G,

_Ga"" Gg

Pucynox 7. Ilpumep pa3zbuenus rpaneil kajapaTa Ha
cexropa Gy,..., Gy ipu p=5 1 q=2

Ilpu 3TOM, Ka)kzias IOJyrpaHb pa30UBAcTCAd HAa ( CEKTOPOB.
JIns KaXJOoro ypoBHS P IOIYCTHMBIE pa3Mephl CEKTOPOB
BappUpyIOTCs. MakcuManbHBI pa3Mep CEeKTopa paBeH
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KOJIMYECTBY aTOMapHBIX OSJEMEHTOB HAa IONYTpaHH, a
MHHUMAJIBHBIA — OJJHOMY aTOMapHOMY 3neMeHTy. O603HaunM
0, MHOECTBO Pa3MEPOB CEKTOPOB, JIOMYCTUMBIX JUISl POBHS

p:

0, ={3ell,p+2]|9=[(p+2)/q]+Rem((p+2)/ q);
Vqell,p+1]: Rem((p+2)/ q) = 0w Rem((p+2)/q) =1},
rie 3HaueHue QYHKUUM Rem(x/y) paBHO OCTAaTKy OT AEICHHS

HEKOTOPOTO IEJIOr0 YHCiIa X Ha HEKOTOPOE 11eJI0e YUCIIO Y.

Cekropa G; u Gy, G, u Gyg, G3 1 Gy; 1 T.1., IPUBEICHHBIC Ha
PHCYHKE 7 Ha30BEM OKGUEWICHMHbIMU CEKMOpaMu W B
nanbHelneM O0yneM 0003HaYaTh SKBUBAJIEHTHOCTh CEKTOPOB
crenytomumM obpazom: Gy =Go.

Oupepenenne 5. Dnemenr  By(a(i’,j')) Hasosem
CMPYKMYypou p-20 YPOGHs C ¢ CEKMOPAMU HA NOLYSPAHU W
Oyznem o6osHadatb B, a(i’, j')), ecmn wis ero momyrpanu
3aBEICHO ( CEeKTOPOB.

IIycts Ha aTOMapHOM YpOBHE 3aJaH MPOU3BOJIBHBIN 3HAK Zy.
BriGepeM HEKOTOpBIA ypOBEHb NpencTaBneHus Uy, 3HaYEHHE
q u MIOKPOEM ero CTPYKTYpaMu

ﬂzl,q(a(i],jl),...,ﬁ;q(a(ir,jT)) TaK, 4YTO JUIA BCSKOTO
ﬂ;,q (@', "), tefl,T-1], COOTBETCTBYIOLIHIA eMy
LCHTPAIBHBIA aTOMapHbI AJIEMEHT MPUHAICKUT 3HAKY Z:
ai',j") eZen (By, \a', j N (B \a@™, [ ) =D
3HaK HEKOTOPHIM O0pa3oM IepecedeT TPaHUIy CTPYKTYPHI
,b’;,q (a(i®, j")), tef1,T]. AtomapHbie aneMeHTH &', €Z:
a.a" € Z O (B, (al’ i N\ el j)),  te[1,T]  Gynem
Ha3bIBaTh COOTBETCTBEHHO /MOYKOU 6X00A W MOUKOU 8blXx00d
ctpykTypst By, (i, j')) -

Cextop Gi(a(i',j"):a' € Go(a(i', ') , te[1,T] HasoBem
6XOOHbIM cexmopom, a CEKTOp
Gi(a(i',j")):a" e Gi(a(i',j')) -  ebixodusin  cexmopom

CTPYKTYpBI ﬁ;q(a(it,jt)) npu tef1,7], eve[1,8q].

eKTOpa BXOJa U
BBIXOZIa

cTpyKTYpBI B3
Pucynoxk 8. Ilpumep osnemeHTapHO cTpaTeruu,
MOKPBITON 3JI€MEHTaMM NPEACTaBICHUS 5-TO YPOBHSL.
1,2,6 — HEKOTOpBIE HOMEPA CEKTOPOB

Onpeneaenne 6. Onemenmapnoi cmpamezueii S, p-ro

YPOBHS C ( CEKTOpaMH Ha TIOIyrpaHH OyaeM Ha3bIBaTh
MOJIMHOXKECTBO aTOMapHBIX 3JIEMEHTOB 3HaKa Zy, MOKPHITOE

COBOKYIHOCTBIO CTPYKTYP ,b’;q (a(il,jl),..,,,b’;lq (a(l'Tl ’jTl ),
npu 2<T,<T Taxoe uro: G, (a(i’, ;') =G (a(i',j")), rae

e,viellgl tell,T)n e =ey =... e, =V =...=vp.

Touky BXoHa CTPYKTYphI ﬂzl,q OyneM cuuTaTh  HAYaioM

cmpamezuy, a TOYKY BBIXOJA CTPYKTYPHI ,b’;lq - KOHYOM

cmpamezuu S, .

Bapeupys pasmep ceKkTopoB ¢ U ypOBEHb HPEICTABICHUS P,
MBI MOXXEM OrpyOJATh MOJENb pPacCMaTpHBAEMOro 3HAKa,
n30aBISICH TaKUM 00pa3oM OT HM30BITOYHOM WH(pOpManu,
WK, HA00OPOT, AETATU3UPOBATE.

B pamkax noctpoeHuss MHOTOYpOBHEBON MOJEIH HEKOTOPOIo
3HaKa IPOU3BOJIEHON NPHUPOABI Zy, MapajulelibHO Ha BCeX
YPOBHSAX OCYLIECTBISIOTCS IOKPBITHS OPHEHTHPOBAHHBIX
MOJIMHOXKECTB aTOMapHBIX 3JeMEHTOB 3Haka. OO603HaYMM
yepe3 My MHOTOYpOBHEBYIO MOJIeNb 3Haka Z,. Monenbs My Ha
KaXIIOM YPOBHE IPEICTABISICTCS KaK YHOPSIIOYCHHAS II0
OTIpENIEeICHHOMY TPAaBIITy IOCIEI0BATEIFHOCTD BBISIBICHHBIX
Ha JaHHOM 3HAaKe JJIEMEHTapHBIX CTPATEruil.

Kputeprem KOppeKTHOCTH MOJENeH CIYXKUT credyroliee
MpaBWJIO: MO 3HAKy Zy CTPOUTCA €ro Mojelnb My, Mo 3Toi
MOZENH BOCCTAHABIMBAETCS 3HAK Zj W [0 HEMY CTPOUTCS
HoBast MoZenb M) . CXxeMaTH4YHO H300pa3iM 3TO CIEAYIOIM

obpazom: Z,—>My— Zj > M| .

[Ipu BoccTaHOBIEHHH 3HaKa Zi( Mo Mojaeiu M,, Kaxaou

JIIEMEHTapHO# CTPATErnl CTABUTCS B COOTBETCTBHE OTPE30K
«MaIIMHHOY TpsIMO# [5], coemuHAIONMI HAYalo W KOHEIl
JTAHHO# CcTpareruy. JTO JenaeTrcs C IeNbl0 MOJCIHPOBAHHS
rI00anbHBIX JBIDKCHUH Ha 3HaKe M abCTparMpoBaHUs OT
n30BITOYHOM HH(POpMALIHH.

B Tom cmydae, ecnmu Momenn My MM  coBmamaior,
MOJISTUPOBAHNUE 3HAKA Zj OCYIIECTBIEHO KOPPEKTHO.

[lpumep Ha pucyHke 9 WUIFOCTPUPYET NPUBEICHHBINA
KpUTEpUN KOPPEKTHOCTH MOJIEIEH.

a) b7l ol d)

L

Pucynox 9. Ilpumep KOppeKTHO MOCTPOEHHON
MOJIETIH:

a) UCXOHBIN 3HAK - Z;

b) mokpsITHE 3HaKa, HOCTPOSHHE MOAETH M;;
C) 3HaK, BOCCTAHOBJICHHBIN 110 MOJENH - Zj ;

d) mokpsITHE 3HaKa, MOCTpOoeHUE Moaend M| ;

€) 3HaK, BOCCTAHOBJICHHBIII 10 Moaenu M

Herpynao BHIETh, 94TO 3HAaK, BOCCTAHOBICHHBIH MO MOJEIH
M;, ¥ B3HaK, BOCCTaHOBJCHHBII 1O Momenun M} -

TOXIACCTBCHHO COBIIaJIalOT. D10 MOATBEPKAAET, HYTO HUX
MOICIIN DKBUBAJICHTHBI.

CdopMupoBaHHBIE TI0 MPHUBEACHHOMY METOAY MOJEIH
SIBJIIIOTCS. KOHCTPYKTUBHBIMU — MO3BOJISIOT CTPOUTH IO HUM
3HaKW, IpPUYEM [0 OIHOW MOJEIH MOXHO IIOCTPOUTH
MHOKECTBO 3HAKOB, CUNTAIOIIUXCS CIIOXO0XKUMUY,
BKJIFOUAIOIIIEee UCXOIHBIN 3HAK.

OCO0OCHHO BaXHBIM SIBIISIETCS TO, YTO HPUBEICHHBI METOJ
IOCTPOCHUSI MOJIEJIe HE HCIIOJIb3YeT HHUKAaKuX 3apaHee
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3aJaHHBIX  OTPAHMYCHUH, KOHCTAaHT WM  OTAJOHOB.
MHokecTBO TPo0Opa30B KOHIENTOB 3HaKa, c(hOPMUPOBAHHOE
MOCPEICTBOM ~ BOCCTAHOBJICHMSI ~ 3HaKa IO  MOJENH,
IPEACTABISICT COOOM MIUPOKKIA AUANa30H BCEBO3MOXKHBIX €ro
HauepTaHuii, NpHUYeM MOJENIH BCEX 3HAKOB U3 3TOrO
MHOXKeCTBa OyAyT SKBUBaJEHTHBI. JII0OOMy Ipyromy 3HaKy,
MO/IeJIb KOTOPOTo OyZeT TakKe SKBHBAJICHTHA JaHHOM, Oyner
MOCTAaBICHO B COOTBETCTBHE HMS, YCTAaHOBICHHOE JUIS
HCXOJJHOTO 3HaKa.

5. SAKITIOYEHUE

B cooTBercTBMM ¢ H3JIOKCHHBIM  OBUIH pa3pa60TaHLI
AITOPUTMBI U IIPpOTrpaMMa aBTOMATHUYCCKOI'O (I)OpMPIpOBaHPI}I
MHOT'OYPOBHEBbBIX MoOJelle 3HAKOB I JAJbHEHIIErOo HX
OIIO3HaBaHUA..

HOJ’Iy'-{eHHLIe Inpyu TECTUPOBAHHUHU IIPOTPaMMBbl PE3YJIbTAThI
TIOATBEPKIAOT TEPCHEKTUBHOCTh HMCHOJB30BAHUA OJaHHOTO
METOda JJIA NOCTPOCHUA CUCTEM aBTOMAaTH4Y€CKOTI'O
OIIO3HaBaHUs 3HAKOB HpOPI?;BOJILHOﬁ MIPpUPOIBL.
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