6. BpiBo/IbI

Taxkum o6paszom, B paboTe NpOBEJEH aHAJM3 CTPa-
XOBOTO PBIHKA - cpe/bl (PYHKIMOHUPOBAHUS CTPAXOBOii
KOMIIAHWY, BBISBJICHBI Pa3andusa (GyHKIMOHUPOBAHUS
life-ctpaxoBanus u non-life crpaxoBanust u HaxTopsbl,

ompeneadgionmne pasMep Kanutanaa non-life-ctpaxosugm-
ka. [Togo6HOTO poia aHaMN3 PEeACTABISAETCS BEChbMa 110~
JIEBHBIM TIPU MOJIEJUPOBAHUY (DOPMUPOBAHUS KATIUTANA
CTanOBOﬁ KOMIIaHUW — [IJIA pelleHnd 3ala4 MaKCUMU-
3auuy NpuObLIM, MUHUMU3ALUK [1J1aTEKECIIOCOOHOCTH
WJIN ITIOCTPOCHUUN CUCTEMbBI praB]IeHI/IH CTPaxXOBIIUKOM.
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information on the person is given. The method
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1. BBenenue

CuyxoBoii ammapar uyejoBeka — 3TO HaubOJIbINas
KOHIIEHTPAIUs HEPBHBIX KJIETOK U OKOHYAHUI, KOTOPbIE
MT'HOBEHHO PearupyIioT Ha 3BYK M yJIaBIMBAIOT POACTBEH-
Hble TAPMOHUKHU WU 06EPTOHBI, KOTOPbIE TIPEACTABIISIIOT
co00l cMelaHHbIi CIIEKTP YUCTHIX 4acTOT. JIObie 3By KU
YeJIOBEK XapaKTePU3yeT B COOTBETCTBHE CO CBOMM BOC-
HNPUSATHEM 10 YPOBHIO TPOMKOCTH ¥ BbicoTe [1].

3puTenbHOE BOCIPUSITHE YEJOBEKAa — IIPOIECC TICHU-
X0(pU3NOJOTHIECKOH 06paboTkn uzobpakeHus 00beK-
TOB OKPY’KaIOIIEr0 MUPA, OCYIIECTBISIEMBII 3PUTETBHOI
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CUCTEMOM, ¥ TO3BOJISIONIUI MMOJy4YaTh MPeJCTaBIeHUE O
BeJImuuHe, hopMe U IIBETE MPEJMETOB, UX B3AUMHOM pac-
MTOJIOKEHWHU ¥ PACCTOSIHUN MEXKAY HUMH [2].
Paspaborannoe nporpaMMHoe oOeciieyeHure CAyKUT
IS IPOBEPKU TUTIOTE3BI O TOM, UTO 3PUTEIbHBIE M CITYXO-
Bble MPENNOYTEHNST 1 ACCONMAIINN YeJOBEKA B3AUMOCBSI-
3aHbI KaK MeKIY cOOOi, TAK U € COCTOSTHIEM Pa3IndHbIX
OpPraHoB U CHCTEM OpraHu3Ma 3TOTro yesjoBeka. Ha ocHose
3TOU TUIIOTE3bl MOKET OBIThH IIOCTPOEH METOJ Ay AHMOBU3Y-
AJIBHOI JIMAaTHOCTUKYM HEKOTOPBIX 3aGoseBanuii. Ilocie
COOTBETCTBYIONUX MCCAEOBAHUN U TTPOBEPOK, ITOT Me-
TOJI MOKET OBITh IPUMEHEH U B TEPANIEBTUYECKUX LEJISIX.



[lenbio pabGoThl gBjiseTcs paszpaboTka OHOMETUINH-
CKOM CHCTEMBI, TO3BOJISIONIEH ONEHUBATDH BIAUSHIE ay/I1-
OBU3YyaJIbHBIX CTUMYJIOB Ha YeJIOBEKAa, KOTOPOMY M pe/b-
SIBJISIIOTCS B3aMMOCBSI3aHHbBIE U300paskeHUs U 3BYKOBbIE
KOMIIO3UIIMU OJHOBPEMEHHO CO CHATHEM W aHaJU30M
(byHKIIMOHANBHBIX TTOKa3aTeJsell, OTPakalIux ero co-
CTOAHHUE.

2. MeTox conocTaBiieHUs] BU3yaJIbHOU U 3BYKOBOIA
uHdpopManun

CyTb MeTO/la COCTOUT B TOM, UTO YeJOBEKY IIPe/bsB-
JISIeTCsl HEKOTOPOe M300paskeHue, coepkanue KOTOporo
HAMPIMYIO U KOCBEHHO CBI3aHHO C TUATHOCTHPYEMBIM
OpPraHOM WJIHM CHUCTEMOH OpraHoB. JTa CBS3b SBISETCSI
MPEeJMETOM J[aIbHENTITNX CCAE0OBAHUIN C TOMOIIBIO Pa3-
pabarbiBaemoil mporpammbl. Ha mepBom atame wccie-
JOBAHWIT TIPEAIOIATAETCs, YTO 9TO U306pakenue Gyer
MpPEeJCTaBIEHO B OTTEHKAX OAHOTO I[BETA, CEPOr0 WJIU
IPYTOro, KOTOPBIi, COTTTACHO M3BECTHBIM NCCIICIOBAHUIM
(nanpumep, tect Jliomepa [3]), «<rapMoHupyeT» ¢ paccma-
TPUBACMBIM OPTAHOM HJIN CHCTEMOI.

N3o6paskenne MOKeT OBITh MpeabsaABIeHO JTUOO Ha
9KpaHe KOMIbIoTepa, Jub0 mpoekTopa. Tak Kak OHO sIB-
aseTcst MUGPOBBIM, TO €ro MOXKHO MPEACTABUTH B BUJIE
HEKOTOPOH aAnckpeTHol Gyukuuu f(x,y), KoTopas npea-
cTaBisieT coOON MHTEHCHBHOCTH (SPKOCTH) TOYEK B 3a-
BUCUMOCTH OT UX KoopauuHat (X,y). dTa GYHKIHUS MO-
JKeT TPUOOpeTaTh S PasJNYHbIX 3HAYECHUH, JEKANNX B
aunanasone 0.f . [Iporpamma nossossieT BoIOpaTh (aii
u300pasKeHust WU 3a/laTh K HEMY IyTh. Eciu OTKpbITOE
n306pakeHue SBISIETCs IBETHBIM, €0 MOKHO Tpeobpa-
30BaTh B OTTEHKU CEPOTO, COTJIACHO SIPKOCTU TOYEK HTOTO
n3obpaKeHus.

[Ipenmonaraercs, 4TO MHTEPBAJIY HEKOTOPOTO IIBe-
TOBOTO OTTEHKA MOJKET ObITH COMOCTABJIEH HEKOTOPLIH
3BYKOBOIT TOH, UMEIOIHII 3a[aHHY IO YACTOTY, FPOMKOCTb
U JITUTEJbHOCTD 3ByYaHUs. B CBSA3U ¢ 9TUM HHTEPBAJ
momyctuMbix smadenuit 0.f — dymkumm f(x,y) pas-
OGuBaercst Ha MHTEPBAJBI T,, B 00IIEM CIydae UMEIOIIHe
pasnyo mwupuHy L,. KosmdecTBOo Takux WHTEpPBAJIOB
paBao K<S. I'panuiisl aTUX MHTEPBAJIOB UMEIOT CJIEMY-
FOLUI BUJL:

r,=0.(L,—1),
r,=L,.(L,+L,—1),

i1
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B upocreiiniem ciaydae TakuX MHTEPBAJIOB MOXKET ObITH
JIBa UJIU TPU.

Jlsts1 otteHK Y pa3bMeHUst HCXOAHOTO IUANa30HA HHTEH-
CUBHOCTU Ha UHTEPBAJIbI MOKHO [IOCTPOUTH TUCTOI PAMMY,
MOKa3bIBAIONY10, CKOJBKO TOYEK H300pasKeHUs MOTAJo
B paccMmarpuBaeMmblii mHTepBasi. KosnuectBo cToab1oB
TaKoHW AMarpaMMBbl paBHO KoJuuyecTBy mHTepBasos K.

Boicora H, cT0JI6I[a TUCTOrPAMMBI, COOTBETCTBYOIIErO
JAHHOMY MHTepBaJly I, paBHa KOJMYECTBY TOYEK MC-
XOZHOTr0 M300pakeHMsl, MHTEHCUBHOCTD KOTOPBIX JIEKUT
B IaHHOM MHTEpBaJe:

M N
H =3 ¥ c(f(mn)), 2)
m=0 n=0
rae MxN - pasMepsl HCXOAHOTO H300PasKEHUs,
0, f(mn)er
¢,(f(m,n))= - GyHKIUS TpUHALIEK-
1, f(m,n)er

HOCTU MHTEHCUBHOCTH TOYKH PACCMATPUBAEMOMY UHTEP-
BaIy.

OueBUIHO, UTO YEM IIUPE UHTEPBAJ, TeM OOJIbIIE Be-
POATHOCTH TOTO, UTO TOUKA OYIEeT UMETh MHTEHCUBHOCTD,
nonajamiyo B 3ToT uHrepsai. COOTBETCTBEHHO, YeM
yiKe MHTEepBaJ, TeM 9Ta BEPOSTHOCTh HMKe. [[is yuera
3TONH 0COOGEHHOCTH BBOAMTCS BO3MOYKHOCTH W3MEHEHUSI
[IUPUHBI UHTEPBAJIOB pasbuerust. ITo 0cO6EHHO HE06XO-
JIIMO, €CJIM MCXOTHOE N300paskeHune MMeeT y3KHil auamna-
30H U3MEHEHUsI MHTeHCUBHOCTEl Touek. [Ipu orcyTeTBUN
BO3MOKHOCTU M3MEHEHUsI MIMPUHBI UHTEPBAJIOB pa3bue-
HUsI, BCe TOUYKHU M300pakeHusi ¢ GOJIBIION BEPOSITHOCTHIO
nonaJu Obl B OJIUH MHTEPBAJL.

TucrorpaMma MCEXOAHOrO M306pakeHust OyaeT Mo-
cTpoeHa KpacHbIM BeToM. OHa II0Ka3bIBAET paciipejelie-
HUe MHTEHCUBHOCTEl ToueK 9ToTo nzobpaxenus. CUHUM
1[BeTOM Oy/IeT IOCTPOEHA FTUCTOrPaMMa, KOTOPast Moy ye-
Ha [Py pa3OUEHU Y BCETO AMAla3oHa A0IYCTUMbIX HHTEH-
CHUBHOCTEN Ha TPU OAMHAKOBBIX WHTepBaJa. [lo ropuson-
TAJbHOU Ocu B paboueil 06JaCTH OTJIOKEHBI BO3MOKHbBIE
3HAYEHUS] WHTEHCUBHOCTEN TOYeK (/s BOCBMUOUTHOTO
[peJICTABJIEHNSI UHTEHCUBHOCTEN TOYEK U300paKeHUsI
B OTTEHKaX CEPOro 9TH 3HAUCHUs JIeKAT B UHTEpBaJe
0..255). Tlo BepTHKaJIbHOI OCK CIIPaBa KPACHBIM IIBETOM
OTJIOKEHBI KOJMYeCTBA TOUeK TOH MM MHONH MHTEHCHUB-
HOCTH JIJISI UCXOJHOW THMCTOTPAMMBI, a CJI€EBa — CHUHUM
[[BETOM — JIJIsI TUCTOTPAMMbI Pa30UeHMsl Ha WHTEPBAJIBL.

Ilocse u3MeHeHUWs KOJUYECTBAa MHTEPBAJOB, IIPO-
n30iijleT aBTOMaTHYecKoe Iepepa3bueHne HCXOJHOTO
n300paskeHusl Ha WHTEPBAJIbI, [IPU 3TOM BCE MHTEPBaJIbI
npro6peTyT OAMHAKOBYIO MMHUPHUHY. /{151 cABUTa IPaHMUIL
UHTEPBAJIOB BbIOUpAETCss HEOOXOMMAast IPAHUIIA U C T10-
MOIIBIO MOJIBYHKA WJIK IIYTEM HEIOCPEICTBEHHOTO BBOIA
POUCXOAUT eé tepeMeliere. [panuiia MokeT ObITh ITepe-
MellleHa B OTPAHUYEHHBIX [peesaX — 0T MUHUMAJIbHOTO
3HAYEHUS] MHTEPBAJIA CJAEBA OT 9TOI IPAHUIIBI 10 MAKCH-
MaJIbHOTO 3HAYE€HUsI HHTEPBAJIA CIIPABA OT 3TOU IPAHUIIBI.
IIpu mepeMenienny TPAHUIBI MHTEPBAJA ABTOMATHYECKU
U cpa3y MPOUCXOAUT IEPECTPOEHUE THCTOIPAMMBI Pa3-
OueHNs, YTO TO3BOJISIET CPady IO BBICOTE CTOJOIOB I'd-
CTOrpaMMbl OleHUTHh paszbuenue. Maciitab rucrorpamMmm
BbIOMPAETCS aBTOMATHYECKU, TaK 4TOOBI HE3aBUCUMO OT
MaKCHMaJIbHOTO KOJIMYECTBA TOUYEK, MOMABIINX B UHTEP-
BaJjl, TUCTOrpaMMa Obljla PacTsIHyTa Ha BClO pabouyio
00J1aCTh BKJIAJIKI. DTO MO3BOJISIET MAKCUMAIbHO 3 dexk-
TUBHO OIIEHUBATH 'UCTOTPAMMBI U, COOTBETCTBEHHO, Pa3-
OGueHust Ha UHTEPBAJIbl, UeM Bbilile CcTOIOEI THCTOIPAMMbI
pasbuenusi, TeM GOJIbIlle TOYEK TIOTATO B COOTBETCTBYIO-
MU UHTEPBaJI.

[lasee kaxg0My HHTEpBaly pa30MeHusi CTABUTCS B
COOTBETCTBUE 3BYK, IIapaMeTpbl KOTOPOrO MOTYT OBbITbH
usMeHeHbl. Ha nepsoM aTane ucciegoBaHUN TIpejjara-



ercst U3MeHATh dacrory f
U I'POMKOCTB BOCIIpou3BoauMoro curnasaa vV, . /lus toro,
4T0OBI B BOCIIPOM3BOAUMOI 3BYKOBOI KOMIO3HUIIMU HE
HaBJII0aI0Ch METYKOB U TPECKOB, HEOOXOIMMO BOCIIPO-

MU3BO/IUTDH 1€J10€ YNCJIO IEPUOLOB Tsn. 3BYKOBOI'O CMTHaJIa,

JUINTENbHOCTD 3By4aHud T,

IIpr 3TOM BOCIIpOM3BEJACHUNE 3BYKa AOJIKHO HaUYMHATbHCA
" 3aKaHYUBATHCA C HYJEBBIM CABUTOM IIO (1)2136. HOSTOMy
AJIUTEJNIbHOCTD 3BYUYaHUA 1A i-To nHTEpBaJia JO0JI)KHA Ha-
XOAUTHCA BO BBAUMOCBA3U C 4acTOTOI 3BYKa, a UMCHHO!

Nucp.i = % =[Tliﬁ.i .fiﬂi.i-l ’ (3)
3B.1
rae N, ; - KOIMIecTBO BOCIIPOU3BOANMBIX TIePHOJIOB,
[ ] - onepauns oxpyraenus no Gamskaiimero 6ob-
TIIeT0 T1eJI0TO.
DaxTuveckas IJIUTEITBHOCTD BOCIIPOU3BEIEHMS 3BYKa
IJIsT i -TO MHTEPBaJa COCTABUT:

_ Nncp.i (4)

[IporpamMma maeT BO3MOKHOCTH aBTOMATHYECKU BBI-
POBHSITH IIUPUHBI MHTEPBAJOB Pa3bUeHMsT U 3a4aTh CO-
OTBETCTBYIOIMe 3TUM MHTepBaJiaM IlapaMeTpbl BOCIIPO-
M3BOJMMBIX 3BYKOB, KOTOPbIE 3apaHee MpPeoIpe/eieHbl.
Bbi6op 9TUX 3HAYEHUWI M WX Bapualus ABJISIOTCA MPej-
MeTOM JaJTbHEeHIINX MCCIeJOBAaHN.

3. IlpuHIMI acconuupoBaHus

OGmuil MPUHIMIT ACCOMUUPOBAHMS M300PaKEHUST U
3BYKOB COCTOUT B cienyioieM. [IpousBoautcs mocTpoyd-
HOE WJIM TOCTOJOIOBOE CKaHWPOBAHHE H300pakeHMUs.
WNHTEHCUBHOCTD TEKYyIIel Touku m3obpaskenuss f(m,n)
I00YepeiHO CPABHUBAETCS C TPAHUIIAMU HHTEPBAJIOB Pa3-
Guenus, u Korjga Oyaer HailjieH untepsai K, B KOTOPBII
9Ta UHTEHCUBHOCTD 110TIa1a€eT, Oy1eT BOCIIPOU3BE/EH 3BYK
c mapamerpamu £, , 1%, uV,, .

B nporpamme MoryT GbITh 3ajlaHbl lTapaMeTPbl CKAHU-
poBaHUs M300paKeHUs U 3BYyKa, a TAK/KE MOKHO BbIOpATh
YCTPOICTBO BOCIPOU3BEIEHMS 3BYKa, KOTOPOE HUMEETCs
B KOMIIBIOTEPHOI cucTeMe, BbIOPATh Y4aCTOTY JAMCKPETHU-
3aIlMM BOCHPOM3BOANMOro 3ByKa, Hampumep 44.100 I
(11711 MUHUMAJIbHBIX MCKAKEHUU CJIe[lyeT BBIOUPATh MaK-
CHUMaJIbHOE 3HaUCHHE 9TOH 4acToThl). Kpome TOro, MOXXHO
BBIOPATh KOJIMYECTBO OUT B IM(MPOBOM IPEACTABICHUH
3BYKOBOI'O CHTHaJa (MaKCUMaJbHOE KauecTBO 3BYUYaHMUS
jocturaetcss mpu GoJbIneil PaspsAHOCTH), KOJUYECTBO
KaHaJOB BOCIPOU3BENEHUST — MOHO UJIU CTEPeo (ITO MO-
JKET BJNATH HA CTENeHb BOCIIPUATHS 3ByKa YEJTOBEKOM, U

SIBJISIETCSI TIPEIMETOM UCCJIEA0BAHMIT), OOUIYI0 TPOMKOCTh
BOCIIPOM3BE/ICHU S HE3aBUCUMO JIJIS KaXK/I0TO KaHaJa BOC-
npoussesenus. IIporpammoil nmpegycMoTpeHa BO3MOX-
HOCTB TIPOBOJIUTH MPOBEPKH YCTAHOBJIEHHBIX aPAMETPOB
1 BBIOPAHHOTO yCTPOiicTBa (MOKHO BBIOPATH YaCTOTY, IJIU-
TEJIbHOCTb ¥ TPOMKOCTH BOCIIPOM3BOJUMOTO CUTHAJIA).

IIpu ckanUpoBaHU U N300paKEHU S HA HEM MTOSIBJISIETCSI
nepemMenanmuiicss Mapkep, KOTOpbiil IoKasbiBaeT oOpa-
6aTBIBACMYIO B IAHHBIIT MOMEHT TOYKY U300PaIKCHUSL.

ViMeTbcst BO3MOKHOCTD BBIOMPATh CIOCOO pasBept-
ku «ITo crpokam» uiu «Ilo crosbuam». Bei6op criocoba
pasBepTKH SABJSACTCS MPEIMETOM JaJbHEHIINX MCCIIEI0-
BaHUil (HaIpuMep, MOXKeT ObITh TakKe J00aBJeH crocob
pasBeptku «Ilo nmaronanns).

CuHTEe3 3ByKa OCYIIECTBJISCTCS IIyTEM 3alOJHEHUS
cooTBeTCTBYWIIEro Oydepa B maMsaTH JUCKPETHBIMU 3HA-
yeHussMU a(z), COOTBETCTBYIONIMMH TADMOHUYECKOMY KO-
JeOaAHIIO, TIPOUCXOSIIEMY TI0 3aKOHY:

a(z)=V,,-sin@--[ ,-7) | (5)

riae i - HOMep WHTePBaJa, B KOTOPBII momnaja paccMma-
TpUBaeMasi B IaHHBIH MOMEHT TOUKA.

VYipasJiieHue nporeccoM BOCIIPOU3BeIEHU S 3BYKa OCY-
IIECTBJISIETCS JIUHEHKOI 9/1eMEHTOB YIIPAaBJIEHUS BOCIIPO-
nsBezgereM. MOKHO 3al1yCTHTH, IPHOCTAHOBUTD BOCIIPO-
u3BejleHNe, IepeiiT Ha CJIEAYIONYI0 TOUKY, BEPHYTHCS K
TpeAbIIyIiel Touke, MepefiTH B HAUYAJO WU KOHEI[ U30-
6pazkenus. [lepeMeniaTh MapKep CKAHUPOBAHUSI MOKHO C
MIOMOIIIBIO [T0JI3YHKA BOCITPOM3BEACHUS.

Ob1iiee BpeMsi 3By YaHUsI 3By KOBOI KOMIIO3UIIH M, COOT-
BETCTBYOLIEN U300pakeHUI0 pagMepaMu OyeT PaBHO:

K
T:ZHi 'Ti,i (6)
i=1

4. BeiBOIBI

B JANATHOCTUYECKUX U TEPAIIEBTUYECKUX IEJIAX BIIepP-
Bble TPEJIOKEH METO/ COMOCTABJIEHUS BHU3YaJbHOH U
3BYKOBOIl MHGbOpPMAIINU, B OCHOBY KOTOPOTO MOJIOKEHA
reHepanus 3ByKOBOW KOMITO3UIINHU B 3aBUCUMOCTH OT WH-
TEHCUBHOCTEN TOYEK, MMOCJIE0BATENBHO aHATM3UPYEMBIX
IpU pasBepThiBAHUM U300paskeHust. 3BYKOBask KOMIIO-
3UIIHST MPEIIATAETCS ISl TIPOCTYIIMBAHUS TAIHEHTOM
OJTHOBPEMEHHO € IIPOCMOTPOM H300pakeHUsl, KOTOPOMY
OHA MOCTaBJEHA B COOTBETCTBHE. Peaknuio mamueHTa
[PEII0JIAraeTcst OIlEHUBATD [0 COBOKYITHOCTH €ro GU3Ho-
JIOTUYECKUX TOKasaTeseil [4] u o HabtoieHueM Bpava.
OTarmanTeNbHON 0CO6EHHOCTHIO TTPEATIONATAEMOTO METO-
Jla ABJIAETCA IOIIbITKA MaTeéMaTUY€CKU 3a/laTb XapaKTep
B3aMMOCBSI3H MEX/Yy H300pakeHUEM U 3BY KOM.
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