BoeHHO-TexHMueckas nonuTuka

A.A.JlykbsHULA, KaHAMOAT HGU3MKO-MaTe-

MaTUYECKNX HAYK

MpocTpaHcTBEHHAs CUHXPOHU3ALMSA M30OPAXKEHMI1 MPOEKTOPOB B 3N1EKTPOHHbBIX
TpeHa)kepax BOEHHOr0 Ha3HaYeHus

Hacmoswas paboma nocssiweHa npobneme npocmpaHcmeeHHoU CUHXPOHU3Auuu u306paxeHul
08yx u 6osnee npoekmopos, KOmopas 803HUKAeM npu co30aHUU NPOEKUUOHHOU cmepeocucmemsl. [ns
peuweHus 0aHHoU 3a0a4qu npeodnoxeH 3¢deKkmusHsIl an20pumm, KOmopesil Moxem 6biMb UCNOAb308GH
KaK 8 asmocmepeockonu4eckux NpoeKyUOHHbIX CUCMeMAax, Mak U 8 cmepeocucmemax ¢ Ucnoib308aHU -

eM CmepeooYKos.

INEKTPOHHbIE  TPEHaXKepbl MO3BONSKOT  He
TONbKO YCKOPUTbL MpoLiecc 0byyeHus M noBbille-
HMSI MaCTEPCTBA BOEHHbIX CMELManmCcToB pasiny-
HOMO YPOBHSI, HO TAKXe CYLLECTBEHHO COIKOHOMMWTb
MaTepuanbHble pecypcbl. COBPEMEHHbIN TpeHa-
Xep AOMKEH MAKCMMANbHO PeanucTMyHo oTobpa-
aTb BM3YyasibHYO MH(OPMaLMIO, YTO AOCTUrAEeTCS
3a CYET UCNONb30BAHMS TEXHUYECKMX CPEACTB ANs
BOCNpPOM3BEAEHNS OObEMHOrO M300paXkeHus -
cTepeoamcriees MH60 NPOEKLMOHHbIX CTEPeoCH-
cteM. B npenbiaywen pabore astopa [1] Gbinum
npoaHanM3npoBaHbl aBTOCTEPEOCKOMNMYECKMNE
CUCTEMDI, HE TPeObYIOLME HaNMuMS CTEPEO0O0YKOB.
Ecnu B TpeHaxepe MCnosb3yetcsl NpoeKLMOHHas
CTepeocucTemMa, KOTopasi UMeeT B CBOEM COCTaBe

U3ob6paxkenue oT
NPaBoro NpoeKkTopa

¥

Honee ogHOro NpoekTopa, TO HE3aBUCUMMO OT TUMA
3TOM cmcTeMmbl (ByaeT M OHA aBTOCTepeocKonuye-
CKOW WX WUCMONb3yeT CTEPEeO0YKM) BO3HMKAET
npobnemMa NpPOCTPAHCTBEHHOW CUHXPOHWU3ALMM
BbIBOAMMbIX Ha 3KpaH M300paxeHui. [1ockonbky
MPOEKTOPbl PaCMONOXeHbl B PA3IMYHbIX TOYKAX
MPOCTPAHCTBA, TO MPOeLMpOBaHME MPOU3BOAUTCS
noA pa3HbIMK YrMaMu OTHOCUTENIbHO HOPManu K
3KpaHy, B pe3ynbraTe Yero n3006paxkeHns Ha sKpa-
He MOMYYaKTC UCKAKEHHbIMU. [laxke ecnin Bbl on-
TUYEeCKMe CUCTEMbI MPOEKTOPOB Oblnn maeanb-
HbIMM, TO MPSAMOYrO/bHASA FPaHMLA M300paxKeHUs
Npy NpOEKTUPOBaHUKM NpeobpasoBbiBanacb Obl B
Tpaneumto, Kak 3TO MOKa3aHo Ha pucyHke 1 ang
CUCTEMbI U3 ABYX NPOEKTOPOB.

H3o0paxeHue ot
JIEBOTO MPOEKTOpa

JleBblii mpoekTOp

[IpaBelii npoekTop

PucyHok 1 - lMpu npoeumpoBaHmm naeanbHOM ONTUYECKON CUCTEMOW
rpaHuLa NPAMOYroNbHOro Kagpa NpeBpalLaeTcs B Tpaneumo
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KoHeyHo, y cOBpeMeHHbIX MpOEeKTOpoB Cy-
WecTByeT BO3MOXHOCTb HEMHOMO NMOAKOPPEKTU-
poBaTb 3TOT AedeKT, Yero BMoJIHE AO0CTAaTOYHO
ANS  BU3yanbHOro  BOCMPUATMSA, KOr4a Ha
€AMHCTBEHHOM MpOeKTope [AeMOHCTPUPYIOTCS
cnangbl. OQHAKO MpU 3TOM BHOCATCS HENUHEN-
Hble MCKAXeHUS, MOITOMY Aaxe AN CUCTEMbI U3
ABYX CaMblX COBEpLUEHHbIX MPOEKTOPOB He yaa-
eTCS MONIHOCTbI0 COBMECTUTb ABa U300paxeHus.

£

B Hactoswen pabote npepnaraetcq MeTopq,
MPOrpaMMHOM KOppPeKLUn n306paxxeHUn, BbIBO-
AMMBIX Ha KaX[blK U3 MPOEKTOPOB, CyTb KOTOPO-
ro COCTouT B criepytouweM. B ueHTpe ontnyeckon
CUCTEMbI pacnonaraeTcs kamepa (Hanpumep, Ha
TOM Xe OCHOBaHMW, HAa KOTOPOM KpensTcs
MPOEKTOPbI, KaK 3TO NOKA3aHO Ha pUCYHKe 2).

PMcyHOK 2 — Cucrema u3 YyeTblpeX NPOEKTOPOB N KaMepbl, CMOHTUPOBAHHbIX HA OAHOM OCHOBAaHUU

Ha kaxpaplii npoekTop nooyepeaHO BbiBO-
AMTCS TecToBoe M306pakeHue, Hanpumep, nps-
MOYro/ibHas CeTka, KOTopoe GUKCUpYeTcs Kame-
poit. CrneumanbHas nporpamma aHanusupyet
cTeneHb aecdopMaummn CeTKM B pas/inyHbIX obna-
CTAX 3KpaHa, U BbIUMCAAET AN KaXA0ro npoek-
Topa o06paTHoe npeobpa3oBaHue, KOTOpoe
nepeBoaMT 3Ty CeTKy B 3TaNoHHyk. [anee
HalAeHHoe npeobpa3oBaHMe UCMOMb3yeTcs AN

KOPPEKTUPOBKM  M300paxkeHuit npu  nokase
cTepeounsobpaxeHus.
[Npepnaraemas npouenypa npo-

CTPAHCTBEHHOM CMHXPOHM3AUMM M300paKeHUN
OMUCbIBAETCS CeayoWwUM anropuTMOM:

1. ing Kax[oro npoekTopa BbIMOMAHWUTL Ce-
AYHLLY NOC/Nef0BaTeNbHOCTb:

1.1. BbiBeCTM C [aHHOro npoekTopa Ha
3KpaH M3obpaxeHne KanmMbpoBOYHOM CETKM.

1.2. 3adumkcmnpoBaTb NpoekL Mo KannbpoBoy-
HOM CETKM C MOMOLLbIO CTAaLMOHAPHOMN KaMepbl.

1.3. Pacno3HaTb Ha Nony4yeHHOM mM30bpaxe-
HUM Y3/bl CETKMU.

2. Hantn npsamoyronbHyto obnactb Makcm-
MafibHO BO3MOXHOrO pa3Mepa, KOTOPYH MOKPbI-
BAOT M300paXkeHMs BCeX NpOeKTOpPOB.

3. NocTtpounTb B HanaeHHoOM obnactn npsamo-
YrONIbHYIO 3TANIOHHYH CETKY.

4. Ins KaxA[oro npoekTopa BblYMCINUTD
npeobpa3oBaHMe, KOTOpPOe MepeBOAMT Y3/bl
CNpOeLMpOBaHHOM CETKM B Y3/bl 3TAJIOHHOM
CeTKM.

5. NMcnonb3oBaTb HanaeHHble npeobpasoBa-
HUS AN KOppeKLuMU M306paKeHUH, BbIBOAUMbBIX
Ha 3KpaH.

PacnosHaBaHue y3n0B 3Ta/IOHHOM CETKU

Ons onpepeneHvs pedopmaumm npoekum-
OHHOr0 M300paKeHMs Ha KaxAbld MpOeKTop
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npeasiaraeTcs BbIBECTM paBHOMEPHYH Kannbpo-
BOYHYIO CETKY, 3adMKCMpPOBATb MNONyYEHHOE

n3obpaxeHne KaMepom, Nocne Yero NPorpamm-
HO pacno3HaTb pacnofioKeHWe y3/10B CNpoeLm-
pOBaHHOW ceTKU. Ha pucyHke 3A npuseneH npu-

Mep KannMbpoBOYHOM CeTKM, cogepxkallen 10x13
y3/10B, @ Ha pUCcyHkKe 3b — n3obpaxeHune 3101 xe
CETKM Ha MPOeKUMOHHOM 3KpaHe, MNoy4yeHHble C
MOMOLLbIO KaMepbl.

PucyHok 3 — A - kanmbpoBouHas ceTka, coaepxawas 10x13 y3nos; b — doTorpadus kanmbpoBo4HOM
CEeTKM, BbIBELEHHOW HA 3KpaH NpoekTopoM; B - rpybas annpokcnmaums nedopMMpOBaHHOM CETKM
(KpacHbIe IMHUK), TOYKM — y3/1bl AedOPMUMPOBAHHOM CETKM; [ — n306paxkeHne, NoNly4eHHOE HA IKpaHe
B pe3y/bTaTe BbINOJIHEHWUS NOCTPOEHHOro obpaTtHoro npeobpa3oBaHus

CpaBHeHune pucyHkoB 3A u 3b nossonset
3aMeTUTb 3HaYMTeNbHY AedOopMaLMi0 CETKM B
pe3ynbTate npoeumpoBaHus. [ns pacno3HaBa-
HMS Y3/10B CETKM Ha UCKADKEHHOM M306paxeHUu
Obbina paspabotaHa cnepywowas npoueaypa.
YuntbiBag TOT akT, 4TO NpU NpOeLnpoBaHUM
CHWXKAETCS KOHTPACTHOCTb MCXOAHOro M306pa-
XEeHUS (4TO XOpOLO BWMAHO M3 COMOCTaBNEHMUS
pucyHkoB 3A u 3b), n 6onee Toro, oHa CTAaHOBMT-

CS HEepaBHOMEPHOM MO MO 3KPaHA, HYXXHO
NpoBeCcTU npenBapuTenbHyd 06paboTky nony-
YEHHOro M300paxeHus nO19 MNOBbLILEHUS €ero
KOHTpacTHOCTM. O603HaUYMM 3aperncTpupoBaH-
Hoe wu3oGpaxenne Kkak Io(X,y), roe x u y
0603HaYaT COOTBETCTBEHHO FOPU30HTA/IbHYIO U
BEPTMKANbHYI0 KOOPAMHATLI KaXKAoro nuUKCens.
[lns NoBbIlWEHMS KOHTpAcTa MnpeanaraeTcst Bbl-
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noNHUTb cCneayrwwee noporosoe npe06pa3o-
BaHMe:

255, I(x,y)=6
0, lo(x,y)<t9 ’
roe 6 — BbIBpaHHOE NOPOroBoOe 3HaAYEeHMeE;
I(x,y) - nonyuyeHHoe n3obpaxeHue C Bbi-
COKMM KOHTPacToM.

[MoporoBoe 3HayeHWe onpepensercs no rm-
CTorpaMMme MHTEHCMBHOCTEN MnuKcenen nsobpa-
wenns H(i), i=0,...,255 ; kaxablit ee i-i ane-
MEHT BbIYMUCNAETCS KaK KONMYECTBO MUKCENew,
UMELWUX UHTEHCUBHOCTb /. Ha oCHOBe 3TOM u-
CTOrpamMMbl onpeaenseTcs 4actoctb pP; nosiene-
HWUS NUKCENsi C UHTEHCUBHOCTBIO i

__Hli)

i 255
2 H()
i=0

MocKonbKy 60MbLIYK YacTb CHMUMKA 3aHMMa-
eT u3obpaxeHue $oHa, TO MakCMMaNlbHOE 3Ha-
YeHMe P; [OOCTMraeT MNpuM HEKOM MHOeKce

I(x,y)= (1)

i=0,...,255 . )

2

0.04

=1, , COOTBETCTBYIOLEM (OHY. MMo3TOMYy ANs
oTaeNneHus M306paxeHus CeTKM OT GOHa Mopo-
roBoe 3HayeHue O [oMKHO ObiTb OOsblUE, YEM
I nax - TIPOBEEHHbIE 3KCMEPUMEHTbI MOKa3anu,
4YTO YCTOMYMBbIE PE3YNbTaThl MOJYHAKTCS MNPy

Gzlmax-l-o ’ (3)
rae O - cpefHeKBaApaTUYHOE OTK/IOHEeHMe,
Bblyncnsiemoe cnegyowmm obpasom [2]:

o=\D,

255

D=M((i~m}|=3 (i-m}p,,

i=0
255

m=M(i)=2_ip,. (4)

i=0
Ha pucyHke 4 nokasaHo pacnpeneneHue p;,
BbIYMCNIEHHOE ANSi M30OpaXKeHMs, NpUBELEHHOTO
Ha pucyHke 3b. MakcnMyM gocTuraeTcs Npu 3Ha-
yerun 1,, =104 a cranpapTHoe OTKNOHEHME
o=31, nostoMy B kayectBe nopora 6 Bbibpa-
HO 3HaueHne 6=135.
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e

PucyHok 4 — PacnpeneneHve MHTEHCUMBHOCTEN NuKcenen p; .
[MyHKTMPOM MOKa3aHO NOPOroBoe 3HaueHne 6

BnusHMe HepaBHOMEpPHOM OCBELLEHHOCTH
3KpaHa MOXHO CHW3UTb CefyllwmnmM 0bpasom:
pa3buTb MCXOAHOE M30bpaxeHue Ha 610KK, No-
C/le Yero NpMMEeHNTb OMMCAHHYK OMnepaumio no-
BbILUEHWS KOHTPACTa K KaXKA0MYy M3 6710K0B. Mu-

HUManbHbIM pa3mep 6110Ka AOMKEH BbIOMPATLCS
M3 Tex CO0BpaXXeHUM, YTobbl B KAXKAOM M3 HUX
MPUCYTCTBOBAN PParMeHT CETKM.

[lna HaxoXOeHUs y310B CETKM BbIYMCNAKOTCS
KoppensiuMm 6Gn0KOB MONy4eHHOro u3obpaxe-
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HMUS C TECTOBbIM M300paXXEHUEM, ABASIOLMMCS
«YTONLEHHbIM» 00pa3oM y3na ceTku. Mpumep
TECTOBOrO M300paXkeHMsi MPUBEAEH HA PUCYH-

ke 5.

PucyHok 5 — TectoBoe n3obpaxeHue,
MCNonb3yeMoe AN NMOMCKaA Y3/10B CETKM

YTOonweHne nMHUMA CeTKU MONYYEeHO NyTeM
pa3MbITUS y31a 3TaNlOHHOM CeTKW, MOKa3aHHOM
Ha PUCYHKe 3, C rayCcCoBbIM S4POM

—x2+y2
2 €XP S )
2ro 20,

G(x,y,o,)=

rAe X Uy — KOOpAMHATbI NMUKCens;
90 - napameTp, ANs KOTOPOrO MCMO/b30-
BaNOCb 3HayeHue 2.

JT0 nNpeobpasoBaHMe HYXKHO ANS TOro, YTo-
6bl 06ecneynTb MHBAPUAHTHOCTb OTHOCUTENIBHO
nedopmaLmi, KOTopble NOSBASKOTCS B pe3y/bra-
Te onepauuu npoeuupoBaHus. [lonoxeHus
Y3/10B COOTBETCTBYHOT MAKCUMANIbHbIM 3HAYeHU-
SIM KOpPEeNauMin C TeCTOBbIM M300paXKeHMEM.

Ha pucyHke 3D ToykaMu nokasaHbl pacno-
NOXEHUS MAKCMMYMOB KOppensuuu ans usob-
paXKeHus, NPUBEAEHHOIO Ha pUCyHKe 3b.

Tenepb HYXHO YCTaHOBWUTb B3aMMHO-OOHO-
3HayHOe COOTBETCTBME MeX Ay HalnAEeHHbIMU Mo-
NOXEHMSMU Y3N10B U MHAEeKCaMu ceTku. [inga 31o-
ro npegnaraetca cnegywowas onepaums. B mac-
CMBAX KOOPAMHAT MOMYyYEHHbIX Y3/10B CETKM Ha-
XOASTCS NIeBble BEPXHAS U HUXKHSAS TOUKM, A TaK-
e MpaBble BEPXHSAS U HUXHAS TOYKM, KOTOpPble
COeaMHSAITCA NPSMbIMU MHMAMKU Ang obpaso-
BaHMA 4YeTblpexyrosbHMKa. Ha kaxpon u3 cro-
POH MOMYyYEHHOrO YeTblpexXyrofibHUKa CTPOMUTCS
paBHOMEpHas CeTKa, CoAepKallas CTOMbKO e
Y3/10B, CKOMIbKO M CETKa TeCTOBOro M300pakeHus.

3ateM y3nbl MONYYEHHOM CeTKU COeOMHAOTCS
NPSIMbIMKU JIMHUSIMUK, B pe3ynibTaTe Yero nosyya-
eTCca AByMepHas CeTka, aBnawLwasca rpybon an-
npokcumaumen aedbOpMMUPOBAHHOM CETKU (pU-
CyHOK 3B).

OpHako, MOCKONbKY Y3/bl 3TOM CETKU $B-
NATCA  YNOPSA0YEHHBIMKU, 3TO [OAeT BO3MOX-
HOCTb HaMTUM B3aMMHO-OOHO3HAYHOE COOTBET-
CTBME MeXAY HaWOEeHHbIMWM BepLIMHAMM MUCKa-
YXEHHOW CeTKM U MX NpoobpaszaMu Ha TeCTOBOW
cetke. [1ng 3TOro Kaxaomy ysny aeopMmpoBaH-
HOM CeTKM NPUMMUCbIBAETCS HOMEp y3/1a annpok-
CUMMPYIOLLEN CETKM, ABASOLLErocs 6amKanwmm
B CMbIC/Ie eBK/IMA0BA pPaccTosHus. B pesynbrate
MPUMEHEHUSI OMWCAHHOrO anropuMtMa K M306-
PaXEHMSM, NONYYEHHbIM OT KKA0ro NpoeKkTopa,
Ha BbIXOo4e MMeeM Habop KOOpAMHAT y3/10B Ae-
GOpPMMPOBAHHOM  CETKW,  COOTBETCTBYHOLLMX
y371aM KanubpoBOYHOM CETKMW.

BbluucneHnue obpaTrHoro npeobpasoBaHus

YTto6bl NPOCTPAHCTBEHHO CUHXPOHM3UPO-
BaTb M300pakeHns OT BCEX MPOEKTOPOB, HEOb-
XOAMMO HaWTK COOTBETCTBYHOWME npeobpasosa-
HUQ  MCXOOHbIX M300paxkeHnn. [Ons  3T0ro
npepnaraetcs cnepywowmii anroput™. Bo-nep-
BbIX, HY)XHO HAWTU MNpsSIMOYrofibHyK 06nacTb
MaKCMManbHOro pasMepa, KOTopas nexuT B
nepecevyeHmMm 3aPUKCUPOBAHHBIX U30OpaAXKEHUM
BCex npoekTopos. [lanee B 31O 06nacTm cneny-
eT NoCTpOUTb KanubpOBOYHYIO CETKY, COOTBET-
CTBYIOLLYIO MCXOOHOM KanubpoBOYHOW CeTKe.
[ocne 3TOro 4N9 Kaxaoro j-ro NpoekTopa HyX-
HO HanTW npeobpa3oBaHue, KOTOpoe nepeseneT
KOOpAMHATbl Y3108 Ae(OpPMUPOBAHHOM CETKM
G/.(x,y) B KOOPAMHATbI Y3/710B MOCTPOEHHOM
kannbpoBouHoii cetkn G(x,y) . [dns 3Toi uenu
OblIM NpUMEHEHbl NMONUHOMMHANbHbIE ANMPOK-
cumupytowme npeobpasoBaHus [3] u npeob-
pa3oBaHMA C MCMNOMb30BAHWEM MHOrOY/IEHOB
Yebblwésa [4], HEMpPOHHAs CeTb NPAMOro pac-
npocTpaHeHns (nepcenTpoH) [5] u HelpoHHas
ceTb paguanbHoro 6asuca [6]. Kak nokasanu
NMPOBEAEHHbIE 3KCMEPUMEHTbI, HAaUNYYWni pe-
3yNbTaT MO3BONSET MOAYYUTb HEWPOHHAA CeTb
paguanbHoro 6asuca. Mickomoe npeobpasosa-
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Hue dopMupyeTcs B npouecce HACTPOMKM Heu-
poCeTH, HA BXOL KOTOPOWM NOJAKTCS KOOpAMHA-
Tbl Y310B UCKAXKEHHOW CETKM G,(X,)/) ,d Ha Bbl-

xone n[o6uBAKTCS MNOSBNEHMS KOOPAMHAT UX
npoobpa3os Ha NpsAMoyronbHoii cetke G(x,y),
KaK 3TO NOKa3aHO Ha pUCYHKe 6.

o Gf G
NENEREas P
_“__ﬂﬁ e
=
I —ﬂ e 7‘
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N

PucyHok 6 — [pn HacTporike HenpoceTn N Ha ee BXOZA MOAAIOTCSA KOOPAMHATbI UCKAXKEHHOM j-M
NMpOeKTopoMm P ceTkM Gj(X,y) ,d Ha BbIxoAe A0B6MBAOTCS NOSBNEHMS KOOPAMHAT UX NPO0BPa30B Ha
NPAMOYro/ibHOM KanMbpoBoUHoI ceTke G( X,y )

[Mocne TOro, Kak HemMpoceTb HACTPOEHa, Ha
ee BX0A, NOAATCs KOOPAMHATLI NuKcenemn n3ob-
paxeHuus /,, KOTOpoe AOMKHO BbiTb BUAMMO Ha
3KpaHe, a C BbIX0AA CHUMALOT COOTBETCTBYHOLME
MM KOOPAMHATbI MUKCENen, B KOTOPble HYXHO
BbIBECTM 3TO M3006paxkeHMe Ha MpoekTop. Takum
obpa3oM HenpoceTb CTpouT 0bpaTHoe npeob-

pa3oBaHue, TpaHchoOpMUpYlOWEE  UCXOAHOE
nsobpaxeHue /, B HoBOe n3obpaxeHue /;,ko-
TOpoe nogaetcs Ha npoektop. B pesynbraTe
M300paXKEHUS OT BCEX MPOEKTOPOB Ha 3KpaHe
OKa3bIBAOTCS NPSAMOYTO/IbHbIMU U MOMNABLUMMU B
OOHY M Ty Xe 3aAaHHyr o6nactb. OnMcCaHHbIN

npouecc M306paxkeH Ha pUCyHke 7.
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PucyHok 7 - McxoaHoe n3obpaxenune |, npeobpasyetcs HelpoHHoit ceTbto N B I, KoTopoe noaaeTtcs

Ha MPpOeKTop PB pe3synbrate HabnoaaTenb BUAUT Ha JKpaHE HEUCKaXXEHHOE m306pa>KeHme /R
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ApxuTekTypa HempoceTM C paauanbHbIMU
6a3nCHbIMU QYHKUMAMW NpUBEAEHA HA PUCYH-
ke 8. OHa copepXuT ABa BXOAHbIX HEMPOHA, Ha
KOTOpble MOAAEeTCS BEKTOP KOOPAMHAT NMUKCenen

- |x y :
a=|"|, m ckpbITbix HeipoHoB b,~b_ 1 nga
y

BbIXOAHbIX HEMPOHA, C KOTOPbIX CHUMAETCS BEK-
TOp KOOpAMHAT Npeobpa3oBaHHbIX MUKCENEN

X7

Yr

c=

b

PucyHok 8 — ApxuTekTypa HerlpoceTv paamanbHoro 6asuca

CKpbITbIA CNOM COCTOMT U3 HEWPOHOB pa-
OManbHOro 6asmca, a BbIXOAHOM C/TOM — M3 CTaH-
[ApTHbIX HEMPOHOB C TOXAECTBEHHOM nepena-
TOYHOM (yHKUMeN. HelMpoHbl pagmanbHoro 6a-
3UMCa PaCnofiOXKeHbl B Yy3l1ax MPSMOYrofbHOM

B_ X; o
= , NoKkpbiBatowen 06nactb n306-

i
paXKeHMUs; 3Ta CETKA MOXET MMeTb OONbLUMIA LT,
4yeM KannbpoBouHas ceTka. BbixoAHble CUrHanbI
3TUX HEMpOHOB GopMUpyLoTCa Ba3nCHOW nepe-
AATOYHOM (PyHKUMEeNn @D | apryMeHTOM KOTOpPOM
SBNSETCS pPacCTOSHME OT BXOAHOrO BEKTOpa A0
TOYKM NOKANM3ALUMN HEMPOHA:

uichi((a_gi)) . (6)
B kauectBe 6a3uCHbIX QYHKUMIA Oblan Bbl-
HpaHbl dyHKUMKM [aycca:

CeTKHU

D ((6—5 )):exp —_(a_Bi)z
/ i 20°

i

: (7)

y KoTopbix napametp Y7 BbIGMpancs B 3aBUCU-

MOCTM OT PaCCTOSIHUS MeXAY TOYKaMW JIOKaNu-
3aumMmn QYHKUMIA TakMM 06pa3oM, 4yTobbl 3HaYe-

Hue cbi((B/.—E,)) MeXay MobbiMM ABYMS He-

coBnafawwmmu dyHkumsmm b, wu bj 6b110
npeHebpexunmo mano.
CurHan Ha j-M BbIXO4e HerpoceTu onpene-

nfeTcs no cnepywwen popmyne:
cla)=Y W,./.@,((a—*b,.))+woj, j=1,2, (8)
i=1

roe W,-/- - HaCTpauBaeMble BecCa CeTM Mexnay
CKPbITbIM WM BbIXOAHbIMM CnosiMu. Beca mexay
HEeMPOHAaMKU BXOAHOIO CNOs U HEMPOHAMM CKpbl-
TOrO CNOS CAYXaT AUWb AN TOXAECTBEHHOM
nepefayv BXOOHOrO CMrHana, NO3TOMY BCE OHM
MMeT GUKCMPOBAHHOE 3HAYEeHUe, paBHOE eam-
HULe.

HacTpolika HelnpoceTn COCTOMT B Haxoxnae-
HUM TAaKUX 3HAYEHWM BECOBbIX MHOXuTenen W,
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BoeHHO-TexHMueckas nonuTuka

npu KOTOPbIX OLIMOKA HEMpOCEeTU Ha BCEM COBO-
KYNHOCTU MPUMEPOB AOCTUrHET MUHUMAbHOrO
3HaYeHus:

P
minE=) E_, 9)
w p=1
lo(= =)
roe Ep:—Z(dk—ck) - owwubka Ha npume-
k=1

pe HoMep p;
pr Xy <
d,= - BEKTOp KOOpAMHAaT MUKCenen,

Yy

KOTOpPbIA HYXHO NOSyYUTb HA BbIXOAE Herpoce-
™.

[lng HACTpOMKKW BECOB HenpoceTu W,-j 30-
beKTMBHOM NpoLLeaypon SBASETCS MeToA rpaam-
€HTHOro CNyCcKa C MHEPLMOHHbLIM YneHoM [7]:

W, (t+1)=

=W, (t)—a 2 (6)-p L (-1) )
ow, ow,
roe t— HoMmep Lwara HaCTpPoOMKK,

a u B - napaMeTpbl, XapaKTepusylowme
COOTBETCTBEHHO CKOPOCTb OOYyYeHMS U CTeneHb
BNMUSHUS MHEPLMOHHOIO 4neHa. [paaMeHT Bbl-
4yucnseTcs No cneaywuwen popmyne:

OF, _|d—c,, i=0
oW, |(d,~c,)®

O6bI4HO A0 AOCTUXKEHMS MUHMMYMA CneayeT
cAenatb HeCKOJIbKO AecsATKOB utepauui no ¢op-
myne (11), Tak 4TO npouecc NocTpoeHuns obpar-
HOro npeobpa3oBaHUs MPOBOAMTCS MpaKTUye-
CKM B peasibHOM BPEMEHM.

Ha pwucyHke 3 npuBegeHa ¢oTorpadus
M300paKeHns KannMbpoBOYHOW CETKM, KOTOpoe
OblJ10 NONYYEHO HA 3KpaHe B pe3ynbTaTe BbiBO-
3 Ha NpPOEeKTOp M300paxeHUs, pacCYUTAHHOIO
nyTeM BbINOAHEHMsS obpaTHoro npeobpasosa-
Hug. B paHHOM cnyyae wucnonb3oBanuch 12
CKPbITbIX HEMPOHOB, PACMOMIOXKEHHbIX B Yy3/1aX
NPsSIMOYrofibHOM  CeTKM, KOTopas Ccopepxana
yeTblpe TOYKM MO FOPU3OHTANU U TPU TOUKM MO
BepTMKanu. XoTa Ha camown nepudepun Habnwo-
[AI0TCS HEKOTOPblE MCKAXKEHUS, B LLeHTPasibHOM
obnactm usobpaxeHue aBNSETCS NPaKTUYECKU
naeanbHbIM (CpaBHUTE C M30OpaKEHUEM PUCYH-
Ka 3b).

Takum obpaszoM, NpennoXKeHHbIM anropuTMm
nossonset 3PdeKTMBHO OCYLLEeCTBNATb aBTOMA-
TUYECKYI0 MPOCTPAHCTBEHHYID CUMHXPOHM3ALMHIO
n3obpaxeHnn OByx U 6Gonee MNpOEKTOPOB; OH
MOXET MCNONb30BaTbCA NPU CO3A4AHUUN NPOEKLM-
OHHbIX CTEPEOCUCTEM PA3/INYHBIX TUMOB.

. 12
i=1,...,n (12)

i’
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