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Po3pobaeno npodIEMHO-0PiEHTOBAHHH
NpOrpaMHO-amapaTHHii KOMIUIGKC. Bymn  Bupimesi
[HTAHHA TONEPEIHBOi OOpOOKH CHIHANB 300paKEHb
TB3, 3asanocriikoi OiHapu3amii 300paKeHb, BHABICHHA
XapakKTepHOrO (PparMeHTy 3 HAMIHCOM, 3HWKKH PiBHA
3aBaJl, TMOINIICHHA #KOCTI 300pPaKCHb, CETMEHTAL,
HOpMYyBaHH# i KIacH(ikamii CHMBOJIB.

BCTYII

YV tenepimmniii yac Ha AEC BHKOPHCTOBYETBCA
CHCTEMAa KEPYBaHHS MANIMHHHM TCPEBAHTAKCHHAM
(CKMIT) ans npoBeACHHA sACPHO-HEOE3NMEYHHX POOIT.
BoHa NPH3HAYCHA IS 3aMiHH TEIUIOBHIIIAOMHX 301pOK
(TB3). V BiagiieHHI NEPEBAHTAXKCHHS BCTAHOBJICHA
CHCTEMAa TPOMHMCIOBOrO TenebauyeHHd, 3a JONOMOTOH
Axoi onepatop izeHTH(ixye HomMep TB3 i 3rigHo 3 uHM
HoMepoM, mnepeBaHTaxkye TB3 y CyBOpO BH3HA“EHE
micie. Jlna CHCTEMH TPOMHCIOBOTO TencOadeHHs
XapaKTepHWil BHCOKHH DiBCHb fK ANIHTHBHHX, TaK 1
MYJIBTHIUTIKATHBHUX 3aBal.

CToMJIcHHS ONEpATOpPiB  NEPEBAHTAKYBANBHOI
MAIOMHA Ta BHUCOKHH piBEHb 3aBaJ NPHBOIUTH [0
HenpasuibHOI igeHTH(pikami nomepa TB3, mo mnpu
OpOBCACHHI AACPHO-HEOE3NEYHHMX pobir €
HempunmyCTHMHM.  Tak  3'ABHIach  HEOOXiaHiCTH
CTBOPCHHS ABTOMATH30BAHOI CHCTEMH YHTAHHA HOMEDIB
TB3. [Jlo xommiexcy oOpoOneHHs Ta PpO3Mi3HABAHHS
MApKHPOBKH CTABHJIHCh TaKi BHMOTH: IIBHAKOMIA (4ac

00po6KH Kaapy MOBHHEH HE mepeBHILyBaTH 60 CEKyHI).
3aBaIOCTIHKICT (CHCTEMAa Mae OyTH Mpaue3JaTHOK OpH
BiIHOImCHHI CHMIHAN/3aBaja 2 (3a MOTYXKHICTIO)),
inBapianTHicTe A0 MacmTaby cumsoiis (TB3 moxyTs
3HAXOQMTHCA HA Ppi3HIH BIOCTaHI Bid JATYMKA),
iHBApIaHTHICTP A0 HOBOPOTY (HANNHC HAHCCCHHH HA
HHIHAPHYHY noBepXHi0 TB3), iHBAPIAHTHICTH 10 3CYBY
Y modmi 30py.

1. CTPYKTYPA CHCTEMH
PO3MI3HABAHHA

V pamiii po6oTi AN BHpIMEHHA €l 3amadi
BHKOPHCTOBYBAJIOCH KOpeALi HHO-EKCTPEMAIbHE
PO3Mi3HABAHHA Yy TpOCTOpi pimens. 3 BHXOIY
TENeBi3iHHOrO JaTyMka  300paKeHHA HAAXOOMTH Ha
aHanoroBo-M(poBHii mepeTBOpIOBaY i Y H(PPOBOMY
BHrAsAAl 30epiracrbCs Ha 4ac OOpoOKM y KaapoBOMY
HakommuyBayi. ITicos 1bOro BiaOYBAETHCH BHILICHHS
xapakTepHoro ¢parmenTy 300paxenns, abo Qparmenty
3 HaamucoMm. Ilomepeans oOpoOKa NOMIMIIYE AKICTh
300pasKeHHS TA 3MCHILYE BIUIMB 3aBajl

Jani opomurecs  OiHapmsamis — 300pakeHHb
CHMBOJIiB, AK4 3HAYHO CKOpO4ye 00'eM BiaeoiH(pOpMAIii,
mo oBpobnserscs. biHapu30BaHe 300pAsKEHHS MiIATAE
CerMEHTallil, MAPKHPOBOYHMH HAIIKC PO3HOMINAETHCH
Ha OKpeMi cuMBOmH. [TOTIM BHPAXOBYHOTHCSH O3HAKH
reoMeTpuyHOi (opmm cuMBoaiB. Ilo nux O3HaKax
NIPOBOIATH KiacH(pikaniro CHMBOIB

Puc. 1. 306pakeHHs TEILIOBHAILIIOYHX 301pOK
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IMin xapakTepHbIM (pparMeHTOM PO3yMIiIOTH
(parMenT 3 HammACOM HAa  300paeHHI TB3.
BHKOpPHCTAHHA onepauii BHILNICHHA obnacri
MAPKHDOBKH Ta XapakTepHOTO (hparMeHTy AO03BONMTH
3HAYHO 3MeHmMTH 006'em  iHQopmamii,  sKa
o6pobmoerscsa. Kopucna indopmanis ssuse ceitie abo
TeMHe 300pakeHHA CHMBOJIB Ha cipomy domi. IcHyroui
Meroqu (parMmeHTamii 300pakeHbL HENI€3JATHI MPH
po6ouoMy riana3oHi BiJHOMCHHA CHrHAN/3aBama 2-5 (1o
MOTY>KHOCTI) PO3pOOIOEMOI CHCTEMH PpO3Ii3HABAHHA
cuMBoiB [1-4]. Anani3 300pakeHs, sKi 00poOImOTHCA,
NOKa3aB, MO B3aEMHE NOJIOXKEHHA 001aCTi MapKHPOBKH
Ta BEPXHBOI YACTHHM TOJIOBKH IMTIHAPY MIlHO 3BA3aHI.
Tomy pouineeo Ha 300paxenni TB3 puaumTH IO
BHCOKOKOHTPacHy  J€Talb  Ta,  BHKOPHCTOBYHOYH
omepkaHi BigomocTi mpo ii KOOpAHMHATH i ANpPHOPEHI
BiIOMOCTI TIPO B3a€EMHE MONOKEHHA M€l mitam Ta
HA/IHACY, BH3HAYATH OPIEHTOBHO 0071aCTh, J¢ 3XOJHTBCA
mapkupoBka (obnacte MapkuposkH). Ilorim obnacts
MAapKHPOBKH MO)KHA 3BY3HTH Ta MNONYy4HTH 3 HEl
(parmenT ¢ HAANHCOM (XapakrepHuH (parment). [lnsa
BUIiNEHHs Ha 300pakenHi TB3 BepxHBOi YACTHHH
rOJIOBKM IWIHADPY  JOCTATHEO  BHKOPHCTOBYBATH
6imapusoBane 300paxkenss TB3. Yepe3 BHCOKHMIt piBEHB
AJHTHBHHX 33BAJl BHHHKAKOTH 3HAYHI BHKPHBHHH, TOMY
BHKOPHCTOBYBAJIACh 3aBaJUICTiHKA GiHapu3auis
300pakeHs, po3pobiieHa apropami [5,6].

OG'em 006macTi MAPKAPOBKH MEHIMH, HiXK 00'eM
300paxens TB3 B 10-15 paziB. Oanak nel 00'em me
MO)KHA 3MEHIIMTH MPH NOJabmii o6pobui - BHALICHHI
xapakTrepHOro (parmenty. i IBOTO NPOBOJHTHCH
Oimapm3amis wiei oOmacri. XapaxrepHumii (parmesT
ABIAE COOOK0 KIacTep 3HAYymmX mikcened. I'pamami
OBOr0 KNACTEpY BH3HAYAKOTH XapakTepHuit ()parmeHt. B
pe3ymsrati Takoi 0OpoOKHM BAANOCA 3HH3HTH 00'eM
Bineoindopmarii, sxa oopobmsersca. B 20-30 paziB Ta
noOyAyBaTH COPHATIMBLI  YMOBH U1 HACTYNHOIO
PO3Mmi3HABAHHA Y peanbHOMYy MacmTali yacy[5].

2. HOHEPEAHA OBPOBKA
30BPAXEHD

3o0paskeHHa 00'€xTy, fAK BLAOMO, (popMHpyeETHCA
3 JBOX MYJbTHIUIHKATHBHMX KOMmOHEHT. KommoHeHTa
I,(x,y) BH3HA4YAETBHCA HEPIBHOMIPHICTIO OCBITJICHHA.

Komnonenra R(x,y) - L€ KODHCHHH CHTHam, IO

BH3HAYAETECA BiXOMBHOW 3mi0HOCTIO 00'exty. Takum
YHHOM

Ix,y) = Ii(x,¥) - R(x,y),
JI€ X,y - DPOCTOPOBi KOOPJAMHATH MiKCENEH 300paskeHHA,
I - iHTCHCHBHICTH CHTHATY 300paXKCHHA.

KomnonenTa I)(x,y) YTBOPIOETHCA i3
HH3bKOYACTOTHHX IPOCTOPOBHX CKJIATHHKIB.
Komnonenra R(x,y) 0arata ZeTansiMM Ta 3HAXOJHTHCH
B obmacti OinsIm BHCOKMX MNPOCTOPOBHX 4acToT. B
300paXkeHHAX, sIKi 06pobnsmoTscs piBeHB
MYJIbTHIUKATHBHOI 3aBaJM My)X€ BHCOKMH, IO
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BiaOyBaeTscs  uepe3  HCPIBHOMIDHE  OCBITJICHHA

300paxens TB3.

[lepCEKTHBHAM METOJAOM TOMINIICHHA AKOCTI
300paXkeHs i YCYHCHHA MYJIbTHIUTIKATHBHOI 3aBajd €
MPOCTOPOBE ABTOMATHYHE PETYJIOBAHHS MIACHIHOBAHHA
(TIAPIT). Ha exix perymoroyoro enementy (PE)
MOCTYNAeE PAAOK 300paXKEHHS. Koedpiuient
miacumoBanads PE 3MIiHIOETBCA Y  BiANMOBLAHOCTI 3i
3HAYCHHAMH Kepyrouoi HanmpyrH. OnopHE 3HaYCHHA
iHTEHCHBHOCTI BH3HAYAlOCh fK TONOBHHMH MAaKCHMYM
ricrorpamu  xapakrepsoro  ¢parmenty. [Ipucrpiii
ycepennenns (IIY) BH3HA4a€ cepefiHE 3HAYCHHA
iHTEHCHBHOCTI B OKOJI mikcem, mo o0pobmoersca. Tak
ax ob’'eM oxony BuOWpaersca Habarato Oumemme 3a
TOBIMHY CuMBONA, Ha Bmxomi ITY Oyae nokamsHa
ominka ¢(osa. V BIiINOBIAHOCTI 3 PpISHHICIO MDK
NOKANBHOK 1 riobanbHOK omiEkamu  (Qory Oyme
pinOyeatucs 3miHa koedimienty miacwmosannis PE. B
pesynsTati (OH B KOXKHOMY NOKANBHOMY (pparmenTi
Oyne  npaMyBaTH 10  TOJOBHOTO — MAKCHMYyMY
BapiawiitHoro psaay 300paskeHHs (A0 ra00anbHOI OIIHKH
¢ony). JlocmDKCHHA PpEaNbHHX CHIHAMIB J03BOJAE
YCYHYTH B mpoueci 0oOpoOKH 3aBaad THIy ‘‘CBITIO-
yopHa” abo “Oima” mmama). Jlna  OBpOro  HaMH
BHKOPHCTOBYETLCS ONEpalis PaHTrOBOTO 3pi3y AnA Bci);
00'ekriB, fKi NO MCKPAaBOCTI NEPEBHINYIOTh pPaHIME
BH3HAYCHKI [JHHAMIYHHI [Jianma30H CHMBOJIB, IO
BHIIAIOTHCA.

3. BIHAPH3AIIUA 30BPAKEHD

3aBanocriiika OiHapHu3anms 300pakeHb
nmpoBOAMNIAck Ha 0a3i rpymoBoi y3rompkeHoi 00poOku B
npocropi nepersopenHs [ineGepra. Jlna nigBumeHHs
MBHAKOAII 3HIACHEHO mepexiy Bix “naBaw4oi”
00poOk# 10 rpymoeoi. ICHYIOUYi METOAH i ANMOPHTMH IS
BHIJICHHA KOHTYPiB BHKODHCTOBYIOTh “‘ILIABAIOMY
00pobKky, T06TO micns 06pobkH TMOTOYHOrO (parmMeHTy
BigOysaersca 3cyB Ha 1 mikcems T1a 00poOka
MOBTOPIOETRCA B namiif poGoti BigOyBaeTsca 3CyB Ha
omuH (parMeHT, mO JO03BOJKE IMiABUINATH LIBHIKOIIIO
HC MEHm, HOK B 4 pasw. 3amicte TpamuuiiHOl
JBOXMipHOi 00poOKH 3OifCTHIOETBCS OJHOMIpHA @O
pAOKaX, MO TAKOK J[O3BONAE 3HAYHO WILIBHIIMTH
NPOAYKTHBHICTE Omepauii BHIiUNCHHA KOHTYpiB. O0'em
({parmenTta OyB BHOpaHWH BHXOASMH 3 BHMOr [0
PO3Pi3HIOBATBHOI 3aTHOCTI, 3aBaJIOCTIMKOCTI,
DIBHOKOZI 1 pe3ymbTariB  AOCHIHKEHb  30pPOBOTO
aHamizatopy, Ta gopiBmoe 4. Jlna miaBHINCHHA
PO3PI3HIOBANIBHOI 3JAaTHOCTI HEOOXIAHO MiJIKPECIHTH
nepenan iHreHcHBHOCTI. IIpH migxpecneHHi KOHTYpiB
BHKOPHCTOBYBAJIOCh nojparMeHTHE MHCKPETHE
nepersopenns [imsGepra (AI), ToMy mQ BOHO
JOCTaTHRO E()EKTHBHO MiJKPECIIOE KOHTYEL, Mae
BHCOKY y HOpiBHSAHHI 3 onepauier0 Au()epeHUIIOBAHHA
3aBaJIOCTIHKICTh, HE 3MIHIOE QUCTIEPCIIO myMy, 30mDKye
ineanbHMH i 3ararHeHWE nepenamm. [lodparmerTHE



JIT iHTeprIperyeEMO fAK JHIHHY HEKasyaJibHy 3rOPTKY
{parmMenTy, mo 0OPOOTOETHCA 3 MATPHLICIO
_2m ___20 _2—1 _272
20 _gm __20 _2~1
2*1 20 2m _20 4
2—2 2*‘] 20 2111
ae m=6.

Jind migBHINGHHA 3aBafOCTIMKOCTI  omepamii
BHIIICHHA KOHTYDiB BHKOPHCTOBYBAIHCH METOIH TEOPii
CTATHCTHYHHX pilieHb i y3ropkeHoi Qinbrpamii. [l
(parmenTy 06'eMOM N=4 MOJMUIMBI HACTYNHI BapiaHTH
(opmu mepenaxy iHTCHCHBHOCTI:

S, = {0001}; S, = {0011}; S = {0111}; S, = {1000};
S, = {1000}; S; = {1100}; S5 = {1110}; S; = {0000}.

Mopem eTAJIOHHMX  (parMeHTiB  pajaka

300paskeHHA BH3HAYAKTHCA TAKHM YHHOM
I=a;+0,5,k=1...,8,

Ie a,-piseHp Qomy, S - €TAIOHHHMH CHrHAL, a;-

xoedimienr. Ouinka napaMeTpiB 3OIHCHIOETBCA 32

KPHTEPIEM HAWMEHIIO! CepeAHBOKBAPATHYHOIMOXHOKH,

IO MPHBOIHTH A0 BHPA3Y

aEs, + a,E;, =2,

Tyr E, - enepris omunmHoi ¢ynxuii 8 mpocropi AT,
E, - enepris curnany Sk B mpocropi JIII, n- JIT
OMHHYHOT (DYHKILIT;
Zy = 2 A1) Zi = 2 Si(i)ly(6); By =
i=1

i=1

n n n 2
= Y R(i)E,, = 2 ()8, ()E, =28 (i).
i=1 bl $=1
Brpiniysa/sHe MPaBHJIO TIPH BOMY MA€ BHTIIAA
~ 2 ~ 2
. X a a Lk
a,Z, +a,Z, > —;—EI + ?Esk +aya,E;,,

Ipasuno Bubopy pimenHs:
D, (ay, ay) = max{(a,Z; + ayZ,) — I1; > 0},
k=[18],7i €18,
ae D, (a,;,a,) - pilicHHS NPO HAABHICTE HA BXOMI
curHany a,S, 3 (oHOM a;.

His Qprykryauiisoi 3aBajy NPHBOAWTIL N0 MOABH
30iMHuX mikcene B OiHADH30BAHOMY 300paskcHHI
Memianna ¢ineTpamia € HaWOUTBI  e(CKTHBHHM
MeToA0M G0pOTEOH 3 TAKOK 3aBAJ0KO i MONATAE B 3aMiHI
IHTEHCHBHOCTI THKCENs, MmO OOPOOMFOETHCA, MigHAHHHUM
3HAYEHHSM BapialfiifHOTO PALY B OKOJI LBOTO EJIEMEHTA.
Ipu peamizamii memiarHoi (imBTpauii B mpocTopi
pimeHs Bignanac HeoOXimHICTh B NOOYI0BI BapialiiHOTO
psdy, IO CKIAJA€ OCHOBHHH 00'eM OOYHCIICBANBHHX
BUTpaT. BHABNAETBCA AOCTATHIM JONABAaTH YWICHH
KOB3AK0UOTO BIKHA 1 MEPEBIPATH YMOBH

Ne
L L>=2
II: = 3;}

Tyr Ng- 06'eM oxony mikcend, AkuH 0OpoOmoerscs. B
pe3yabTaTi eKCHCPHMEHTIB B poi okony Oy10 BHOpaHo
BikHO [3x3]. Pesymsrard 00poOkH XapaxTepHOro
(parmenTy 300pakenns TB3 3 menianHor0 06pobkoi0 B
MPOCTOPi pilllcHb NMPUBEACH] HA PHC.2.

Puc.2. binapu30BaHH# XapaKTepHHUH (parMeHtT

4. CEFrMEHTALOIA CMMBOJIIB

Po3po6neHo TakoK METOJ CErMEHTAllil CHMBOJIB
3a JONOMOrOK KopensuiiHoi (ymkuii B° mpoctopi
pimens. MeTol0 CerMeHTamii € BHACHCHHA 300paXCHb
okpeMHX cuHMBONiB 300paxenHa. Lo  nossomie
JOKOPIHHO CKOPOTHTHB 00°eM inQopMmamii, mo
00pobsETHCA, | 3SMEHIIMTH O0YHCTIOBAILHI BHTPATH, HA
xnacuukaiio cumMBomiB. [Ipu  Kope/smidHOMY METOMI
cerMeHTarii 3TIACHIOETHCA TUIOCKOMAPAJiCIbHE
3MIMICHHA MACKH N0 300paXKEeHHIO, IO 00pobseTsCa Ta
mOpaxyHOK — mikceneil, mo cmiBmagawoTh. B3aemne
NONOKEHHA MACKH 1 CHMBONY, Ui SKOTO KiJIBbKICTh
Takux 30iriB MAKCHMAJTbHE, MPHUAMAETBCA 332 peanbHE
HONIOXKEHHSA CHMBONA, sAKWE TpeDa posmizHatH. B
OKOJIMILAX MAKCHMyMY BiIOYBA€THCA aJaNTalis PO3MIpiB
MACKH [0 PO3Mipy CHMBONA, sKHH 00poOmoerscsa. 3a
pesyisTaMH  ajanTaiii  MpOBOJHTBCA  OOYHCIEHHA
pa3mepiB Hopmami3oBaHoro cermenty. Lli  posmipu
BH3HAYAKOTECA AK MEiaHHI 3HAYCHHA BHCOTH Ta
IDMPHHM BCIX CErMCHTIB. 3aBEpPMIATLHHM €TanoM €
"BOHCYBaHHA" 300paXKCHHSA CHMBOJIA Y HOPMATi30BaHMH
cermenT. PesyneratH  cerMeHTauii  OiHApH30BAHOTO
XapaKTepHOro ()parMeHTy NPUBE/ICH] HA PHC.3

Puc.3. PesynbraTs cerMeHTanii
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5. KIACU®IKAILIISA CUMBOJIIB

Y poni Gasosoro Merona knackuxamii Oys
BHOpamMii  CTATHCTHYHHMIA  METOA CTOXACTHYHOL
reometpii. Lleii MeTox Mae wimMii psA KOPHCHHX UIA
BHpIiIIEHHA Li€i 33a4H BIACTHBOCTEI: ,

- Ppe3yJbTAT PO3MI3HABAHHA HE 3AJCHKHTH Bl
KyTa moBOpOTY i 3MilCHHA 00'EKTY B MO 30pY;

- MEroA CTiMkeii [0 JIOKATBHHX Je(eKTiB
300pakeHs OOEKTI'B (HEBENHMKI DO3PHBH, 3CPHHCTICTH
pony);

- BIJHOCHO HEBETHKI 00YHCTIOBAIBHI BHTPATH.

Bams wmerogy - 3aJeKHICTH Big MacmTaly

300paXkeHb CHMBONIB Ta BiJ  Pa3MeEpiB BHALICHOIO
CETMEHTY.
IMpouecc pacmi3HABAHHSA MOYHHACTHCA 31 CKAHYBaHHA
300paskeHHs 00BEeKTiB. BHOpaHO CKaHYBAaHHA BHIIAAKOBO
Opi€HTOBAHMMH 1 BHIIAJKOBO PO3TAIOBAHHMH B MOJIi
300pasKEHHA Bipi3KaMH MpAMOi (PIKCOBAHOI JAOBKHHH.
B posi mpH3HaKiB (OPMH BHKOPHCTOBYETHCA KLIBKICTH
ONHO- ,JBOX- H TPBOXPAa30BHX IEPETHHIB BiApi3Ka
npsmoi ¢ cumBonom. Jns Toro, mob6 3abe3nmequTH
iHBAPIaHTHICT METOAY A0 3MiHM MacmTaly, BHPIIICHO
3aCTOCOBYBATH HOPMOBAaHI JOBXXHHH  CKAaHYIOLIOIO
BiApi3ka B BIANMOBIZHOCTI 3 po3MipaMu cermenty. Lls
JOBKHHA BHM3HAYAACH AK CEPEOHE TEOMETPHYHC
JHHIHHX PO3MEPIB CETMEHTY.

T'eoMeTpHyHi  pPO3MIPH  CETMEHTIB  MOXYTh
3MIHIOBATHCH B MEXaX OJHOTO HAJNMCYy BHACILIOK
BIUIMBY 3aBaj, KPHBH3HH IMTiHApH4oi noeepxHi TB3 i
TEOMETPHYHHX XAPAKTEPHCTHK KOHKDETHOIO CHMBOIY.
Jns Toro, mo® YCYHYTH 3aleXHICTh JOBKHHH
CKAHYIYOr0 BiOpI3KYy BiA XapaKTEPHCTHK CEIMEHTY,
3aMpOMAaHOBAHO  BHKOPHCTOBYBATH  HOPMAIH30BaHi
PO3MEpH CETMEHTY.

Jins migBHINCHHS 3aBaJOCTIHKOCTI BEKTOpA O3HAK
3aMpOMAHOBAHO TMPOBOJWTH MemiaHHy o0OpoOky B
NpOCTOpi pilleHh B HANPAMKY BiApi3ka CkaHyBaHHA. B
HOMY BHNAAKY BIAETHCS YCYHYTH BIUIMB OJHHHYHHX
30iiHEX mikceneH Ha BekTOp 0o3Hak. O0'eM okomy ams
memianHOi (pinbTpamii Oyno BHOpaHO 3a pe3yibTaTaMH
MAlIHHHEX cKkcnepHMeHTiB  (3x3). Ilpm  Oumbmmx

00’eMax OKOJIy 3HIDKYETBHCA PO3Pi3HIOBANbHA 3JATHICTDH
METOy.

B pom iHTErpanbHOr0 KpHTEPiI0 AMA OLIHKH
3aBaJIOCTIHKOCTI CHCTEMH PO3Mi3HABAHHA CHMBOJIB Oyna
BHKOPHCTaHA  HMOBIPHICTP  JOXKHOI  TPHBOTH i
HMOBIPHICTh MPABWIBHOTO PO3Mi3HABAHHA CHMBOJIB. B
XOJi MAIIMHHOTO EKCNIEpHMEHTy Oymm oOpobneni 50
300paxkens TB3, sxi Bkmouats B ceOs Oumbm Hixx 400

194

cuMBONIOB. Ilix JIOKHOM  TPHBOIOK  PO3YMiNach
HMOBIPHICTH PO3Mi3HABAHHA 3aBaJIH K CHMBOITY.

VIMOBIpHICTS NpaBHIBHOTO PO3MI3HABAHHA Y
poGoyoMy Jiana3oHi BiJHOMEHb CHIHAJ/3aBBaZA HE
MeHIn HDK 0,96 mp HMOBIPHOCTI JOXKHOI TPHBOTH HE
Gibm Hik 0,002

[pn knaccHukamii CHMBOTIB HAANMKCY, KpiM
pe3yJIbTATIB AOATKOBOTO CKAHYBAHHA LA Nap CHMBOJIIB
6u9, 2 M5, cuij BAKOPHCTOBYBATH iH(OpMaLiio mpo
MOJO’KEHHA CHMBOJIIB B HAJNHCy. Tak, HanpHKIaja, B
Haamacy Ha TB3 Ha Tperiit nosumii Moxe OyTH TUIBKH
mappa. Lln iEQopmamis JONOMOXKE  IIJBHINATH
HMOBIpHICTP ~ NPAaBHILHOTO  pO3Mi3HABAaHHA  NPH
HaABHOCTI B Wil no3umii mudpu O (B OKpeMOMy BHNAAKY
BOHa MOke OyTu cxoka Ha Oyksy JI ). Kpim Ttoro, B
GaHKy JaHMX € JIYCHA KUIBKICTH BApiaHTIB MapKiPOBKH
TB3. BuOHparous 3 HbOr0 HAHOMWKYY O PO3MI3HAHOTO
HAIOIHCY, MO’KHA [JOBECTH HMOBIPHICTE NPaBHILHOIO
PO3Mi3HABAHHA NMPAKTHYHO 10 1.

BHUCHOBKH

Ha 6a3i emmHOro Merony  po3pobneHi
npobIeMHO-Opi€HTOBAHI NPOTpaMHO-aNapaTHi
KOMILIEKCH, IO 3a0e3neyyroTh NOmepeaHio 00poOKy
CHrHANIB  300pakeHb, 3HIDKCHHA  pIBHA  3aBaj,
NOMIMUEHHS AKOCTI 300pa)KEHb, 3HIDKCHHA 3aiBHHH
300paXkeHb, BH3HAYCHHA O3HAK (Qopmm, MiHiMizamio ©
03HAKOBOTO mpocropy i KiacHdikamivo 00 ekTiB
pO3Mi3HABAHHA.
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CHCTEMA TOCJIDKEHHS TOHAJIBHAX CUTHAJIIB
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Onucado cucreMy Bigbopy 1 HOCHIIKEHHA
TOHAIBHUX CHIHANIB cepus JroauvHH. HaeexeHo
iHBapiaHTU TOHIB, OTPHUMAHYBAaHMX 3a JOMNOMOIOKO
nogaHoi  CHCTeMH, 110  IO3BONAE  e(eKTHBHile

OLIIHIOBATHU CTaH CEpLEBOi MisNIBHOCTI JIIOIHHH.

BCTYII

Cran poboTH cepli OLIHIOIOTH 32 CHTHAJIaMH, AKi
MoXHa BimiOpatu pisHEMH MeromaMH. KoxkeH 3 mHX
BUIIB CHrHaniB (BHUKIHMKaHI TOTEHHialM, MpYyKHI
KOJMBaHHA, 3BYK, YJIbTPa3ByK Ta iH.) Hece iH(popMalliio
npo crtad Tol YW iHwoi cTpykTypu cepud. OcoGnuBuii
iHTepec BUKJIMKAIOTh aKYCTHYHI (TOHaNbHI) CHIHANM, AKi
NOKH L0 Mal0 MOCHDKYIOTCA 3 Ti€l NPHYHHH, IO
HeoOXinHi BiamoBiZHA amapaTypa i Mozenb, fAki 0
BpaxoBYBaIHU BCi crielM(idHi XapaKTepUCTHKH CUTHAITY.

ToHH cepls — Lie KONUBaHHA, AKi JIeXKaTh B CMy3i
yactotT go 100-150 T'u. Peectpyrote TOHHM cepud 3a
nomnomoroio  oxokapaiorpadii  (PKI'), sxa mae
inpopMaliro npo 3BYKOBiI fABMING, IO CYNPOBOKYHOTH

BIIKDHTTA i 3aKPHTTH KIaNaHiB.
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JleTayipHA ONHKA TOHAJNBHUX CHIHAJIB BHMAarae
Bisyamizamii, mus skoi HeoOXimHo BuOpatd ¢iHiTHI,
iHBapiaHTHI XapaKTEpHCTHKM, TaKHMH /Ul [EBHHX
KJlaciB CUTHANIB € crekTpanbHi. CaMe TOMy cﬁempansaa
¢onokapaiorpagis (Cn®KI') € indopmarusHimow. 3a
nonomororo Cn®KI' nikapi OWIHIOIOTh HasABHICTH
BHCOKOYACTOTHMX CKJIAJOBHX B TOMY 4YH IHUIIOMY
CepLEBOMY TOHi. Ane Ui paHHBOI JiarHOCTHKHM TaKHX
BizoMocTell HemocTaTHRO. B  TakoMmy pasi A
pO3B’Ai3aHHA ~ TOCTaBJIEHOI  MpobiieMH  BHHHKAE
HeoOXi[HICTE CTBOpPEHHS CHMCTEMH JOCTiIKEHb, 3a
JIOTIOMOTOI0 K0T MoXuuBa Oyna 6 paHHS JiarHOCTHKa

3aXBOPIOBAHb KJIAINaHIB CEPLLA JIOIHHH.

1. BIIBIP TOHAJIbHUX
CHUTr'HAJIIB CEPIIS JIIOAUHU

Jis  BigGopy TOHANBHOTO CHTHaly Cepusd
BHKOPHCTAHO CTAHJAPTHI METOIH.

JUin  3HATTA TOHAJBHMX CHTHamiB  cepuA
BHKOpHCTaHO MikpodoH M®D-1 npuzHayeHuit ans
NEPETBOPEHHA 3BYKOBOTO THCKY, fAKHH CTBODIOE
KOJMBaHHA CTiHKH TIPYAHOI KITKM B eNeKTPHYHHHA
carsan i ¢oxokapamiorpadigamii 610k miACKHIIOBaYa.

@onokapaiorpadivauii  KaHan  NpU3HAYEHWH Ui
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NiZACHIEHHS eJIeKTPHYHOro CHTHally, fAKHH BinmoBigae
TOHaM 1 [ImyMaM cepus, fAKki HEPETBOPIOIOTHCA
(hoHOMiIKpOGOHOM B €IEKTPHIHHH CHTHAIL.

Cucrema Binbopy ¢doHoKapaiorpagiyHoro
curHany (TOHIB cepus) Mae BUNIAL: 1) MikpopoH MD-I;
2) 6nok mincumoBaya (oHokapriorpadignuit; 3) AL
3ByKoBoro cursHany; 4) EOM. Ha puc. 1. nokasana
¢yHKUiOHaNbHA cXeMa BifbOpy TOHAILHOIO CHIHANY, @

Ha puc. 2. - bII0K-CXeMa JOCIIKeHHS TaAKUX CHTHAJIIB.

1 2 3 4

v

A4

'
Puc.1. ®yHKUioHanmeHAa cxeMma Binbopy TOHIB cepus
JIOJAMHU:

1 - mikpodoH;

2 - ¢oHOKapaiorpadivHKi M ICHIIOBAY;

3 - ananoroBo-uudpoBuii nepersoprosay (ALI);

4 - enexTpoHHO-00uKCIIOBaNLHA MakHa (EOM).

2. JOCJIDKEHHS TOHIB CEPIISI
JIIOTAHA

CrekTpH TOHIB MalOTh XapaKTEpHE PO3MilIEHHS
31 cTaOUIBHUMM, BY3bKHMH TOHAJILHHMH CMYTaMH, SKi
po3mnoiieHi B MHPOKi# cMy3i yacToT. B jiamasoHax
YaCTOT CNEKTPIB NMPaKTHYHUX CHTHATIB 3 BpaxyBaHHAM
peanbHOrO0 Yacy CHEeKTpaTbHHM aHalli3 peamisyloTh
BHUKODMCTaHHAM 3aco0iB LudpoBoi 00YMCIIOBANLEHOT
TEXHIKH.

ToH 8K 3BYKOBMH CHTHal € MEPiOAMYHHM i
BUMAaAKoBUM. Buxoasum 3 disuuHoi  mnpupoxu
NOPO/KEHHS, MOr0 MOXXHA BBAXKATH MEPIOAUYHO
HECTAalliOHApHMM  3i  CKiHYeHHOO 3a  mepion
KOPENbOBAHOCTI CEpPeJHBOI0 MNOTYXHicTIO. ToMmy BiH
BITHOCHTBCA A0 kiacy TU. JIns OMMCY TAKOTO CHIHAJLY
BHKODHCTAEMO MOJENb Y BHINIAAI  MepiogwdHO
KOpENBOBaHOTO BUNaaKkosoro npouecy (ITKBIT) [1-4].

Po3r/isHYBIIM CNEKTPH OKPEMO KOXHOrO TOHY

cUrHany no BCifi BMOIpLi TMOMITHO NesKy MiHJIHMBICTS.
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Cepen HasBHOI MiHNHBOCTI TOTPiIOHO  BHABHTH
3aKOHOMIPHOCTI i 3HalTH iHBapiaHTHI O3HAKH.

BuHHKae nepima 3ajaYa - aHami3 TOHIB 3a iX
BurasaoM. lle moxHa 3pobuTH 3a monomoror Dyp’e-
00poOku. IIpy po3risii CHeKTpy TOHANBHOTO CHTHATY
nobpe BHIHO PO3NOLN YAaCTOT i MAKCHMAIBLHOI eHeprii
CHIHaly, IO Jae iHopMmauilo NMpo HagBHICTb TOrO 4H
iHIIOro BiIXWIEGHHS B CTPYKTYPi cepus.

MarteMaTHYHHM anapaToM JUIA pO3B’A3KY TaKHX
3ajlay BHKOPHCTAaHO CIEKTpalibHO-KOpEeIAUiliHy Teopiio
BUIAJIKOBHX MPOIIECIB.

Mopenmo pHTMIYHHX CHTHaIB (KOJHBaHbL 3i

CTOX4CTHYHOKO TOBTOPIOBAHICTIO), IO AKUX BiIHOCATHCH

i ToHameHi, cayxuts ITKBII &(t), MareMaTH4He

CHONIBaHHA SKOro m(t) = Eé(t) i xopensuiiina
r(t,s) = EE(t)E(s), ne

&(t) = i(t) - m(t), € TepioauYHIMH q)yHKuixMjg

dyHKIIiS

yacy 3 nepiomom 1, skuif Ha3sMBalOTH mepioZoM
KOpP€JIbOBaHOCTI.

Komu TIKBII knacy T TpakTyBaTdH K
rapMOHi30BHMH (Ma€ TrapMOHIYHMI  posknag  3i

CKIHUEHHOI0 CYMapHOK IMCIIEpPCi€l0 HOro CKJIAfOBHX

. T
TapMOHIK), TO 3 O3HauYeHHA Kiacy 7 BHUXOAHMTB, LIO

KOpeNnbOBaHUMH 3  [aHOK TrapMOHikoIO  OyayTh

BHKIIFOYHO [‘apMOHiKH, YacCToTH AKHX TBOPATH

apu(pMeTHYHY NPOrpeciio 3 MEepLINM elEMEHTOM Ais
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pI3HHLE® ——, TOOTO rapMOHIKH YacTOT BMIJIAMLY

i, ek _
u=7\.+]T,jEZ, abo iHakwe crekTpambHa

bimipa 1BOrOo mpoLECY 30CEPEKEHAa HA MHOXKHHI
TpAMHUX TapajielbHuX 10 GicexkTpucu 1-3 kBajapaHTiB

[UIOLIMHHA i TaKMX, IO NMEPETHHAIOTH OCi KOOPIMHAT Y

R & :
TOYKaxX ]-?, JE€Z. A ue nokasye, mo CyKyIHiCTb

ifeanbHUX CMYroBux OineTpis {(DQ, k EZ} iz



CMyraMH TIPOITyCKAHHSA l:(k - %)A,(k - —;—J A)

posousae IIKBII Ha MoOmynsOBaHi 4YacToTaMH kA

By3bkOocMyroBi (3  QiHITHEM, 30CEpEKCHHM  Ha

Bifpi3kax [(k - %) N (k 4 %) A) CIIEKTPOM)

CTalioHapHi Ta CTAliOHApDHO TOB’A3aHI BHMAJKOBI
NPOLECH, AKi TBOPATE BEKTOPHMII MPOLIEC CTALliOHAPHUX

3 ¢iniTHEM cnexTpoM koMmnoHeHT [TKBIL

OuiHku COEKTPaIbHAX XapaKTepHCTHK
OTPUMYIOTE METOJOM (pLIBTpAILi.

OumiHka KOMIOHEHTa Ui  MarTeMaTHYHOTO
CrOXiBaHHSA:

b= {0t e

ne k €Z ; O - nosxuna singpizka pearisauil.

BinnosigHo  oMiHKa NS CHMETPHYHOIO

KOpeNALiHOro KOMIIOHEHTA:

By(0= o fe (ot S ofalgfi e

zeu=1-—S=.

Ouinku xapaktepuctuk I[TKBII  ¢insTpoBuM
METOJIOM B TaKOMY BHMaAKy OyayTh Ui KOpeJALifHOl
GyHKLiT:

e OWiHKA MANA CHMETPHYHOro  KOpenAmiiHoro

xomnoHeHta Oyae 3 iMoBipHiCTIC 1 HE3CyHYTOIO

eJleMeHTa KopensuiiHoi MaTpHi

CTalliOHapHUX KOMIOHEHT 3 QiHiTHMM cnekTpoM ITKBII,

OLIIHKOIO

a OI[iHKA KOMIIOHGHT MATCHOAIBAHHA € OLHKAMH
MaTCIIO/IiBaHb CTAlliOHAPHUX KOMIOHEHT.
Ipu 6GararoxaHansHifi 00poOui curHamy npu

KpyTHX
XapaKkTEePUCTHKH B

¢dpoHTax

peansHOMY
BHKOPHCTOBYIOTh PeKypcUBHi Ludposi pinstpu [5,6].

aMILTi Ty IHO-4aCTOTHOL

macmTabi  gacy

Hdns peanisauii rpebiHkH cMyroBux (inbTpie
BUKOPHCTOBYIOTHCSI HACTYIHi CTPYKTYpHI OIWHHII: a)
naHka; 6) cmyroBuii QineTp; B) rpebiHKa CMYroBHX
¢ineTpiB. CwmyroBuit  ¢insTp  peanmidyeThcs  3a
JIOTIOMOTOIO NAHOK 3 pi3HMMH 3HaYeHHAMH Koe(illieHTIB.
Ipebinkn gacoBux  QimsTpiB  peanmisyloThca  3a
IDOMOMOTOK0 CMYTOBOTO (inkTpa INpH Pi3HUX 3HAYECHHAX
Habopie koediuientie. Take po3e’a3aHHA 3afayi
H03BONIsE e(EeKTHBHO BHKOPHCTOBYBATH MOMUIMBOCTI
undposoi 06poOKH CHrHANIB IIPH MiHiMYMi o6na1maﬂna

HoGpe BinoMuM METOLOM pospaxyuxymucbpoanx
@inbTpiB € Meron GimimiltHoro meperBopenns. Moro
mepeBara - poO3paxyHOK lmdpoBoro QinbTpa MOXKHA
MIPOBECTH 32 3ajaHHM QiNBTPOM-TIPOTOTHIIOM [6].

Omxke, NepUIAM OCHOBHHM €TamnoM JOCHiHKCHHA
curgany € Biglip KOXHOTO TOHY OKpEMO, AKHi
3pilicaroeTscs Ha EOM 3a JOMOMOroI0 cCnemiaibHO
cTBOpeHOi Mis Liei MeTH mporpamu. JInd BH3Ha4YeHHs
CMyT JIOKati3alili CTBOPIOIOTh MAaTEMaTHYHY MOJENb Y
BHIVIANI TEpiOOMYHO KOPENbOBAaHOIO BHIIAJKOBOIO
nporecy [2-4] i
XapaKTepUCTHKH  JOCIHiHKYBaHOIO

BH3HA4YaloTh CTaTHCTHYHI
CHrHalTy  3a
nonomoroio insTpoBoro meroxy [2].

JUis oTpuMaHHA IHBapiaHTIB MpPOMYCKaiOTh
OTPHMaHHWI  CHEKTp A rpeGinky
By3bKOCMYroBux wudpoax ¢ineTpiB i BizyanmisywoTs

CHrHaMy  dYepe3

pesynbrar Ha aucriei EOM. Ilpaktwuso iHBapiaHTH
OTPHMAsMO 32 JONOMOIOI0 PEKYPCHBHOIO alrOpHTMY
uadposoi dineTpaii [5,6]. I-lac'rynnuﬁ i 3aBepIIANbLHHAH
eTan - Bisyaizallis pe3y/bTaTiB Haekpan

Brnok-cxema JOCHDKEHHA TOHAJBHAX CHTHAIB

Cepiia MIOAWHH N0OKasaHa Ha pnc.2.
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[ BIIBIP JIAHHUX |

v

[ BIJIBIP KOXHOIO TOHY OKPEMO |

v

OTPUMAHHA CIIEKTPY OKPEMOI'O
TOHY CUT'HAITY

¥

BH3HAYEHHA CTATHCTHYHHUX
XAPAKTEPHUCTHK IIKBII

v

BHU3HAYEHHA CTATUCTHYHHUX
XAPAKTEPUCTHK ®UILTPOBOBHUM
METOJIOM

v

OUILTPALLA CUT'HAJIY 3A
JOIIOMOI'OI0 PEKYPCHBHOI'O
QUIBTPY

v

I BI3VAJIIBAILIIA PE3YJIBTATIB

Puc.2. Biok-cxema 10Ci IKEHHHA TOHAIBHOTO CHTHAIY.

3rifHO 3 ONMWCaHOK METOAMKOI0 OTpUMaHI
IHBapiaHTH TOHANBHOIO CHrHANY, fKi 300paxkeHi Ha

puc.3.

Tpanly

0.1 02 03 04 035 06 07 08 0.9 An

Hamewine sow ¥rariou anm :

HMeasc 1.0 Ty xrl"OrlO”'I"n

Puc.3. IHBapiaHTH TOHAJILHOTO CHTHAIY.
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BHUCHOBKH

Jns oTpuMaHHsA iHBapiaHTIB 3a MOJAHOIO
METOIMKOK 3aTPavYa€eThCs HYac HA 3HATTA CHCHANY |
KOMIT'10TeOHy 00poOKy. Yac, Axuil BUKOPHCTOBYE JliKap
s po3mMdpyBaHHs (POHOKapAiOTpaM#, B OCHOBHOMY
3aJIeXHTH BiJ cTeneHs Horo kBamidikaui i goceixy, ToMy
0 0pH LBOMY HeoOXiIHO BpaxoByBaTH OaraTo
Pi3HOMaHITHHX BapiaHTiB (oHOKapiorpaM i 3MicT
pisHux ii QUIAHOK.

3anponoHOBaHAa CHCTEMA JOCHIKEHb, KA
BUKOPHCTOBYE  ¢opManiizoBaHi 1 aBTOMATH3OBaHi
NpOLEAYPH J03BOJIAE NPHUCKOPUTH OLHIOBAHHSA CTaHy

cepus.
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IMITALIISA AKYCTUYHKMX 30BPAKEHD ITIJIBOJAHUX
OB’E€EKTIB: KOHLIETIL{IA, TEOPETHUYHI TA
EKCITEPUMEHTAJIbHI JOCJIJPDKEHHA

B.@. Mupzopoo

OpechKuii iepkaBHHIA MOTiTEXHIYHANA YHiBepcHTeT, Ykpaina, 270044, m. Ozeca,
np. lllesuenxa, 1; Ten. 380 482 288-847, ®axc 380 482 250-104, EnexTpona noumra:
Kostrova @ ospu. odessa. ua

B Mexax [OCTiKeHb aKyCTHYHHX 300paeHb,
pe3ynbTaTH  AKHX, BHKJIANIAIOTECA  OOTPYHTOBaHO
NOJIOKEHHA KOHIEMuii iXx iMiTamii Ta 3anpoIlOHOBaHO
MeToq omepxanHs  (yHKUiH  po3ciloBaHHS.
EXCTIepUMEHTANBHO [ATBEPIKEHA HEeoOXimHicTh Ta
MOXJIMBICTh ~ PEKOHCTPYKUil (a30BOro po3moiiieHHs
aKyCTHYHOI CHIHATYpH 3a JIONIOMOTOI0 HaNiBHATYPHOTO
MacmTabHOro MOJEOBAHHS.

BCTVII

Axyctuuni  300paxeHHs (A3), Ak 00’€KkT
HOCTiUKEHHA, MeTOolM ix ¢opMmyBaHHA Ta 06poOKH,
CTAHOBNATH CAMOCTIMHMI HAanmpsM B 3araibHil
npo6emarHui 0Gpo6KH NPOCTOPORHX CHTHANIB Ta MONIB
BHACJIJIOK SK 0COGIMBOCTEH iX (i3vuHOT MPHPOIH, TaK i
neBHOI crierrdiky 0671acTi 3aCTOCYBaHHA.

Knacudikamis A3 Ta ix iMmiTamis € AyaabHUMH
npobneMaMu y BKa3aHOMY HampsAMi JOCHiIKEHb,
npruomy mpobiema imMitauii Mae Ginbm 3MICTOBHMHA Ta
3aranbHUN XapakTep, OCKUIBKM MO HeoOXimHOCTI Mae
CEHC iMiTyBaTH TUIBKH TaKi CTPYKTYpHi ocobnuBocTi A3,
aKi popmyroTs Bri3HaBaeMHuit 06pa3 06’exTa (3BiCHO IpH
BHOpaHiii CTaTHCTHII MPHIHATTA pilleHs).

HeBNWHHE 3pOCTAHHSA PO3MOUTBY0T CIPOMOXKHOCTI
aKYCTHYHHX 30HIOYIOUHX CHMrHAJIB CTBOPIOE
MOMUIMBOCTI ~ aHaNisy  OPOCTOPOBOrO  PO3MOIITY
BTOPHHHOTO MoNs 00’€KTiB, BHACHIIOK Yoro mpobiema
iMiTanii A3 € akTyausHOIO, a ii BUpilIEHHA HEOOXiTHMM
i TEXHIYHO MiATOTOBICHUM.

1. KOHITEILIS IMITALI

Bizomi mprcTpoi  iMiTallii, KUIBKICTh TUIBKH THIIB
AKHX BXKE HaNidye NECATKH, 3aCHOBaHI HAa KOHUENUii
imiTallii eHepreTHKH eXOCHTHANIB. IX 3aranbHOI Bajol0
€ NpPUHLMNOBA HEMOMUIHBICTL (opMyBaHHA came A3
(cnpobm imiTawii MPOCTOPOBOTO PO3NOALTY 00’ €KTIB, K
Hesdkoro mpuOMIKeHHs A3, peali3oBaHO JiMIIe B
npuctpoi  ADMATT ( USA)).. [na BupilieHHS
xnacudikauifiHMx 3ajad  Taka KOHUEMs iMiTauii
OYEBHIHO HEBipOTiNHA.

JleTanbHuii aHani3 BiIIOMHX TEXHIYHMX pilleHb Ta
JOCTI/DKEHb Y CYMDKHHX 00NacTAX (KOTepeHTHi ONTHYHI
Ta pajionokauiifHi 306pakeHHs), a TaKOX NPOBEACHHH
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KOMIUIEKC  TEOPeTHYHHMX Ta  EKCIEPHMEHTabHHX
MOCTIDKEHb J03BONHIM cHOPMYBAaTH TEXHIYHI BHMOTH
0 TepcrneKTHBHMX 3aco0iR  imitauii A3 Ta
3anpONOHYBAaTH ~ KOHLENIiI0  BHpIlIEHHA  BKa3aHOI
npo6neMH CTOCOBHO TrifpoaKycTHkH. Taka KOHUETLs
[PYHTYETHCA Ha HACTYNHHX TOJIOKEHHAX:

INo-niepliie, HANEXHUTh IMITYBaTH 3a3/1aJleri/lb OlepKaHHii
MiHIManbHO HeOOXiAHHHA KOMIUIEKC XapaKTepHCTHK
06’exTy,  (OpMYIOYHX HOro BIi3HaBaeMu#i 00pas:
sharge.

Io-apyre ,imiTyeThea 306paxeHHs, AKe HE € aHAJIOroM
onTHYHOro, a came Ti ocobnuBocTi, #AKi HOro
BilIpi3HAOTH: BIOPAAKOBAaHA CTPYKTypa «QIMCKY4IHX
TOUOK». B oNTHYHMX 300paKeHHAX Pi3Ki 3MiHH
KOHTPAacTy Bi[NOBIJAIOTb KOHTYpY 06’ekTy, imiTauii
SKOrO iHKOJIM HOCTaTHRO A BrmisHaBaemocti. Jlng A3
AHANOriYHI 3MiHM IHTEHCHBHOCTI BiINOBIAIOTH SBHIILY
inTepdepeHiii  «ONMCKYYHX  TOYOK», CTPYKTYpPHE
pO3NOJNIOKEHHS  AKHX TakoX (OpMye Bri3HABAEMMH
o0pas.

[lo-tpete, iMiTyeETHCA 300paXeHHS «TaKuM, K BOHO €,
6e3 ypaxyBaHHs BIUIMBY CEPe/IOBHIIA PO3MNOBCIOKEHHS,
a AK pe3ynbTaT B3aeMojii 3adikcosaHOro B JaHOMY
UMK 30HAYBaHHA KOHKPETHOrO CHTHATY 3i 3a3/1anerib
BH3HAYCHOKO Ta MpENapoBaHOl0 (YHKIEI PO3CilOBAHHSA
(®P) THIOBOTO 00 EKTY.

Hapemri , came NOHATTA «300paXEHHA( 3YMOBIIOE
NPOCTOPOBY ~ PO3MOALNBHICTE  00’€kTy  iMiTawlii.
BianosigHicTs NPOCTOPOBHX MacwiTaliB peaqbHOro Ta
imiToBaHoro A3 € OfHi€l0o 3 HeoOXigHHX YMOB
BiporigHoi iMiTalii.

2. ®I3UYHI TA MATEMATHYHI
MOJIEJII

LlenTpanbHMM NHTAHHAM iMiTalii A3 € oaepXkaHHA
ans  TanoBux o00’ektiB ®P 3 HeoOXigHOWO Mipoio
pmetanizanii. AKyCTHYHI 30HIYIOYi KOJIMBAaHHA MaiOTh
BHCOKY KOTEPEHTHICTb, a IX BIIHOCHMIl NPOCTOPOBHH
macmTa6  Binnosinae Kiprodchkomy po3CilOBaHHIO.
Tomy @P, gk npaBHIo, PO3MaJaloTECA HA BIIOPAAKOBaHY
CYKynHicTh & - nofibrux dynkuii (MK 3Bani «6amucKyyi
TOuKH», BinOnMcku), Bimome TpakTyBaHHS TaKoi
cyKymHOCTI sk  xaormdHoi  (mozmeni  [lenawo,
OnbuieBcskoro, cneka-ctpykrypu [1-3])  mossomse
CTATHCTHYHO 06’€mHaTH TONS «OIMCKYYHX TOYOK» Ta
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BHKOpHCTAaTH anpoboBaHi MeToIH 06poOKH, ajle Ha Xalb
HE BiINOBigae NiMCHOCTI. 3rigHO €KCIEPHMEHTAIBHHM
[laHUM BTOPMHHE aKyCTHYHE I0JI¢ iIBOJHUX 00’€EKTIB B
nilicHOCTi POPMYETHCS BiTHOCHO HEBENMKOIO KiIBKICTIO
(oIHHHALI-IECATKH) JIOKAJIBHUX obnacrei
BioOpaxkeHHs, Aki € oxpectaM @OpeHens TOYOK
CTallioHapHOI a3y, INO CTBOPIOIOTH BIIOPANKOBAHY
CYKYTNHICTb BiIHOCHO HEYHCIIEHHHX BipTyaTbHHX
JDKEpEeN BTOPHUHHUX (BiAOHMTHX) aKyCTHYHMX KOJIMBaHb.
OO6’enHaHHA MOMIB TAKWX JDKEPENT MOXIHMBO TibKH 3
ypaxyBaHHAM (a30BOro PpO3NOAUIEHHA, pE3YJBTATOM
SKOro € ABHUILE iHTepdepeH i Ik CyTTEBOI 0COOMHBOCTI
A3. VpaxysaHHa (a30BOro po3noAUIEHHS Ta KyTOBOL
3aNeXHOCTi MPUBOIATH IO MareMaTWyHOl Mozeni OP B
BUTIANL:

N(g)e
h(t,q)= Z_]l an(q)[t—1,(q)} (1)
e an = a,(q)exp|jo.(q)),

N(q) - KUIBKICTh PO3NOAINAEMUX «OIUCKYHUHUX TOHOKY,

t,(q)-

an(q), (pn(q) -  aMIUliTYyIHE Ta
PO3NOMdiIEHH,
q- pakypc

3. METOJI PEKOHCTPYKIIII ®P

Haiikpamum 3acobom onepxanus ®P mir 6u 6ytu
NpAMUIA HaTYPHHUH EKCIIEPUMEHT, alie Ha XaJlb iCHYIOTh
3HaYHI TEXHIYHI Ta IHCTPYMEHTAIBHI TPYAHOWII IUIs
Horo nposeseHHA. Po3paxyHok enemenTtiB ®P MeTomom
MaTeMaTHYHOTO MOJENIOBAHHA MOXIUBHUH TiUIbKH Ans
BIJHOCHO NMpPOCTHX O0O’€KTiB, TOBEPXHA AKHX HE Ma€
3namiB, KyTiB, pebep. Tomy mans BupiuleHHs 3anadi
pexoHcTpykUii PP po3pobneno komGiHoBaHME MeTOn
HaMiBHATYPHOr0 MacmTabHOr0 MOMENIOBAHHA, SKHH €
MEBHHUM KOMIPOMIiCOM MK  €KCHEPHUMEHTaIbHHM Ta
TEOPETHKO-PO3PaXyHKOBHM METOJaMH, Ta Ga3yeThcs Ha
€KCIIEpHMEHTAIBHHX BHMIipIOBaHHAX B
rigpoakycTuuHoMy Oaceitni (CAB) 3a Jomomoror
MOJe/li THIOBOrO 00’€KTy, LIO MOBHICTIO BiATBOPIOE
0co6aMBOCTI HOro 30BHILIHBOT TOBEPXHi.

[leppuHHMMM  JaHMMH UL 3aMPONOHOBAHOrO
METONy € Ppe3ylbTaTH BHMIPIOBaHb aMIUTITYAHO-
NPOCTOPOBOrO PO3MOMINEHHA «OJMCKYYHX TOYOK» Ta
inTerpanbHa ammiiryna ©P mns pisaux kytie 3opy. Le
JOCHTh BilOMa 3ajada i il pilleHHAd He BHKJIMKAE
TpyaHoutiB[3]. JlomaTkoBO MpPOBOIATECA BYMIPIOBaHHS
(QpOHTIB eXo-CHTHally fK peakuii Ha TpOCyBaHHS
NepeHbOro (poHTY IMIyNbCY 30HAYBaHHA B3IOBK
00’exTy, TOOTO MOCTIJOBHI AMIUTITYAM pe3yibTaTiB
4yacTkoBOi  inTepdepeHuii «ONUCKYYMX  TOYOK»
(aMIutiTy ¥ 4YacTKOBHX BEKTOPHHMX CYM) B BHTJIALL:

BiIHOCHa 3aTpUMKa,

(dazose

06’€ekTy.
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Oinpliicte 3 HUX MOXYTh OyTH BHMKIIOYEHO 3a
creliaJIbHUM airOPHTMOM OOpOOKH €X0-CHIHaliB.

Ilicna  pospaxyHky - ¢a3oBOro  pO3NOALICHHA
NOpiBHIOBANKCE (332 JIONOMOrOI0 KOpeJAUiHHOro Ta
CepeAHBOKBAIPaTHYHOI0 KPHUTEPIiB) €KCOEpHMEHTaJbHI
3aMMCH  €XO-CMFHaJiB  Juli Ppi3HMX pakypciB Ta
30HAYIOYUX CUTHaIiB Ta pO3paxyHKH CHUTHAliB B
BiAINOBIIHUX YMOBaXx.

BHUCHOBKH

llpuknagHe 3HayeHHa mnpoGnem  dopmysaunus,’

obpobku Ta imitawii A3 nortpeGyoTh  pO3pOOKH
CYKYITHOCTI TEOPETHYHHX Ta  eKCIIEPUMEHTATbHUX
METOMIB 1X JOCHIKeHHA, dAki O  BignoBigand
0COONMBOCTSIM ~ BTOPMHHHX  aKyCTHYHHX  TIONIB
MiABOAHMX 00’ €KTIB 30HIYBaHH.

Konnenuis imitawii A3, 1wmo BpaxoBye  picT
IHTeNIeKTyanbHHX MOXJIHBOCTEH amapaTypu 30HIyBaHHS
Ta PO3MIMPEHHA NPHKIAQHHMX 3aCTOCYBaHb, IMOBHUHHA
6azyBaTHcs Ha BiITBOPEHHI NeTalbHOI CTpYKTYpH DP, ii
IIPOCTOPOBO-YaCOBHX MacmTabis, HE TUIBKH
€HEpreTHYHMX, a TAKOXK (pa30BUX CHiBBiTHOMIEHS.

Jns opepxanHs ®P 06’ekTiB 3 METOI0 HACTYMHOI
imitanii iX A3 Ha#OinBII NOUUIBHO BHKOPHCTOBYBATH
HamiBHaTypHe MacmtabHe MogemoBaHHs B [AB,
JIOTIOBHEHE 3aNpOTIOHOBAHHM METONOM PEKOHCTPYKIIii
tdasoporo posnoauienHs. OpepkaHi A THIOBHX
00’extie  ®P pnaoTh BUuepnHy iHGopMauilo mpo ix
BTOPHMHHE MOJIe, OCKLUIBKH [03BOJNSAIOTh PO3paxyBaTH
(abo chopmyBaTH) Take 1MOJE WIS 30HAYIOYOTO CHIHAIY
JOBiJILHOTO BHIJISLY.
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Abstract

In the new generation of security system one of
the most important action is control access with
maximum exigency and the obstruction of trace passing
from non-authorised persons. In this context the
possibility of recognition of human beans can be one of
the best factors that could be used in decisional process
of starting final alert. The article present same
possibilities of processing the images from the supervise
video cameras. The methods of human physiognomy
identifications in real time are not very precise because
the human face presents parts variable in time and is
difficult to find the invariable particulars characteristics
Jor a correct identification.

INTRODUCTION

The security systems — for alarming at burglary,
fire, sabotage, etc. — present a strategically importance in
the best functionality from some important human
objectives: banks, economical units, military bases, etc.
In more cases for this type of systems, usually it uses
passive equipment for survey: microwave detectors,
infrared pass:ve sensors, magnetically contacts, etc. This
equipment is use for controlling all events with one
central system helpful, without human assistance. If is
necessary to increase the security level, it could be
developing by mounting control access systems and
video closed television circuits. These systems usually

are assisted from human assistants. They have the -

principal duty to recognise in real time the video images
of events from surveying space. The problem that must
be solved is completing the existent structure with
computers. Its must identify in most cases the new
objects who can trace passing the secured area. This
must be useful because in many cases the human
presence can be unavailable or the guard agent is
missing, or his decisions can be subjective.

For upstairs described cases, when is necessary
the computerised assistance for video survey areas, the
common structure for this kind of security systems is
present in figure 1. The video objects identification is
possible to be made with specialised graphics software.
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This programs processing some special conditions from
image modifications and it extract any particularity that
can be use in recognition process.

Further is present an identification of human
body method from one security system without human
assistance. This case is use in medium importance
objectives with a less number of guards and actions
agents. A human body identification with success
accomplish in secured area will activate a video capture
process from all event or a pre-set period of time from
entire visible space. Video elements, as movies or
images capture, will be used in the next rebmld of the
activity of surveyed area.

For the beginning is necessary to make the
accuracy that is possible to obtain a complex system
composed of three video cameras disposed in a
visualised 3D space, one camera from each axe. Each
video camera look to the object and take it image by one
of Cartesian axes: X, y and z. In this way with these three
images is possible to recreate a new virtual 3D space. In
this virtual space the images can rebuild the real object
with some professionals 3D graphical programs, and
after that it can be compared with any models from the
internal database on computer.

In this way can be compared various kind of
new objects forms inside the survey area. The
disadvantage of this method consists in high price of the
equipment supplemented with value of licence from
graphical 3D software. The working computer who make
the identification process must be at least a Pentium 90
MHz generation, or better, with 32Mb RAM memory
(SDRAM preferred), and at least 4Gb external memory
on HDD. With all this equipment required we could add
another important disadvantage that is consisted in the
number of three video cameras for one point of survey
area. This will made to treble the price of video system,
and generated very large expenses. The situation
presented is used in research. In operational systems is
too expensive and it is rejected by users.

If image processing identification works with a
decreasing probability of success recognition, permitting
an 80% of correct diagnose rate, we can complete
the security system with only one video camera. The
captured images of this video camera can be used as
input data in a program for generating pseudo-3D
objects, start from one 2D image. Many times the
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Fig. 1 — The based structure for a security system for access control with video survey area

identification process not pass all the steps until 3D
object is resulted. The comparison between generated
pseudo-3D object and database on computer is made on
partial stage of construction from virtual object. The
model for database component could be generated in
programs like Designer, 3D Studio, etc.

From a security system with video camera for
survey a special space, like system from fig. 1, we want
to activate video capture when is indicate a success
identification from a human body in access area. From
this purpose the video observation is made in continuum
mode, in real time. The video signal is transferred as
input signal from a video-Blaster. This device converts
video signal in digital frame sequence. The capture
device could be pre-set from a certain number of frames
per second. For a computer with 32Mb RAM memory,
microprocessor Pentium 150MHz, 4Gb HDD external
memory and main board TX generation with PCIBIOS
2.1 compliance it could be realised video capture with
25-30 frames per second. But for security application it
is not necessary this processing speed. It is considered
more than satisfied a rate about 1 or 4 frames per second,
if a person in less than time couldn’t pass survey area
between two key-frame in sequence. Also it is necessary
to stop with success the converting images process in
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virtual three-dimensional objects and the identification
step, in time between two real captured images.

On this stage when we want to isolate the object
out-lines that will be recognise on computer it
appearance a new problem, such as the background
cancel. In this way the looking camera space is usually
without some supplementary elements. It has in normal
case, one single colour: mat white is preferred. The video
camera is directed to a wall or a corridor. It will be paint
in white usually for obtain a maximum contrast level. It
will be illuminated with high and non-polarised light,
sufficient to emphasise most details on survey object.
When it uses directly light source is preferred the front
position from the main video camera.

A human body image that pass the video survey
area is recorded and send to the computer where it will
be graphical transformed.

It will be start from the case when the record of
object is one two dimensions image. This capture are not
sufficient in most of cases for transforming it in a three
dimensional complete configuration of virtual gbject. Is
using in this stage some graphical software (as: 3D
Studio, 3D Bryce, etc.), who can offer some special
effects for simulating three-dimensions. In this way it
can add virtual shadow or perspective effects, but
without creating the real deep 3D space.



Display: A — Outline
B — Silhouette
C — Wireframe
D — Flat Shaded

The images obtained from video scanning of
secured area, could be use in various kind of detail
complexity. If it will be use the best detail image of the
recording object, with many particulars signs, the
process of identification will be more complicated and it
require one computing system with more hardware
resource and high speed microprocessor.

The advantage of complex identification
process is the higher level of success recognition from
the video-recording object in secured area. For many
cases when is necessary a high level of identification
probability, the process of graphical modifications will
take more time that is necessary to record two frame in
sequence from the video camera. Some of the recorded
key-frame will be jump from test process. Occur in this
way long period of time, when a human beam has
sufficient time to pass through secured area, without
starting alert signal from the main security system.

The upstairs-presented case could be improved
by activated video scanning from a movement sensor.
such as passive infrared or microwave.

If we revert to our last video-scanning image.
this is used to create a new graphic file, named “low
detail 2D summary” or “2D summary”. This last graphic
format is the point for obtained new surfaces or volume
3D. This is the first step in three-dimensional creating
process of a new virtual object starting with a 2D
summary.

Next step is fixing the virtual look for exterior
object surface. In figure 2, we can observe various
presenting forms for a human body. The simple type is
the “out-lines” body visage, which is possibly to used for
object diagnose with less effort from the computing
system, but with the minim probability level for success

Guides: 1 — Head Lengths
2 — Hip-Shoulder Relationship
3 — Horizon Line

Fig. 2 — Different kind of human silhouette and guides lines for positioning the video camera

4 — Vanishing lines
5 — Ground plane

test. The second variant is to use the initialf?‘image type
“silhouette” with increased chances in higher probability
of successfully identification. This is the case with high
frequency in diagnose process. because it use a medium
database with eventually position from the real object.
The success probability is increasing to 80% or higher.
based to comparison software, the size of database and
the computer resource. If identification database is
increased with purpose to obtain a better diagnose. it
result a medium processing time more expanded.

A high precision variant used in major
importance systems is to achievement one “2D
summary” using the flat-shaded human body silhouette.
The video-scanned image is usually made in black and
white colours. The final resulting image is in 16 tone of
grey. This type of image is presented in figure 2-D. For
better diagnose process is need a computer with Pentium
at 233MHz or better, 64Mb RAM memory and 9Gb
HDD. Hard-disk capacity is higher because one single
key-frame image could have between IMb to 5Mb
depended of deep colours palette and pixels image area.

Next step in image processing is referring to
colour adjustment and if are possible some modifications
for surface variable, such as: transparency. reflection and
radiant property. These are more important in flat-
shadow case identification.

Further is perfected video capture image
through positioning the virtual light exactly like in their
real correspondence. Each light is pgssible to illuminate
the virtual object with almost all power disposable and
any colour you wish. The simulated lights can shine over
the virtual object identical with reality. Its could create
intense shadows or vague shadows, could be very
quickly top shine or instant darkness or its could have a
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Fig. 3 — Three phases in process identification for a human face surface

permanent and constant shine with any colour. The soft
camera from this virtual space will look to object in the
same position like real video camera, for making
possible a preview from the same visual angle as in real
case.

Last stage in captured images processing is the
3D-render operation. This phase is presented by one line
tracing from the operator eye through each pixel from
image. The way that visual ray will react when it touch
the object surface, depend from the render program.
Some programs for 3D-render allow to light ray to jump
from one reflecting surface to another, passing through
one object to another. Some 3D-render programs.
named: ray tracing renders. permit from transparency
objects to curve the ray line inside objects.

In each case, computer internal estimation
involves crossing from the visual ray with object surface.
This must be defining through a geometrical equation. If
the render test is finalised with success, it allows
modifying the pixel’s colour., based on his material
propricty. The computer executes the complex
calculations, named often after their inventor’s name.
like: Phong or Gouraud. Evan a relative simple scene
like is the silhouettes from figure 2-B needs iterate
calculations from thousand times, before the shadows
effects finished. In many times if we need an
achievement render operation, is necessary a long time
for calculation, in such cases by minutes order for a
single image. It is possible that the final decision to
come too late in real time and it will be useless.

In figure 3 is presented the images that we can
obtain in final of recognition process from one human
face (A). who was scanned with video camera. In part
(B) it is transformed in 2D-summary with light gradient.
This image is used to create one volumetric form in
three-dimensional space. Looking in front to this face it
will appear like part (C). This last 3D volume is
connected to identification process. It will be compared
one by one with all objects from database. The
comparison is stopped when identification process give
one result upstairs the probability fixed limit, and it is a
valid result, or when the objects from database is
finished and the result of recognition is negative.
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CONCLUSION

The processing of video images inside of
security systems is a part from one last hour application.
because until now this systems are based their
functionality only on the signals from specific sensors.
like: motions, temperature, noise, etc.

The identification process from a certain object
or creature, based on it external form is a difficult
method. It is necessary quality hardware resource. whigh
made the system price to be expensive for an ordinary
case, and it is accepted only from strategically
objectives. Also the great possibility for a wrong result
in identification process. if the object captured image is
not included in computer database, make that recognition
method to not be very frequent accepted. Yet this
method of identification is object for study in many
factory implicated in device production from security
system.

Other factor who has an important contribution
in smallest expansive utility from this method of video
scanning of human physiognomy is the greater number
of eclements with major modifications in a short time.
Also in human plan exist many methods from voluntary
physiognomy changed (make up operations or esthetical
surgery, etc.). who made to be very difficult to have trust
in human body identification. It can be used only for
general human presence recognition in a dedicated area.
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Abstract - STENOCOM is aimed to assist
stenography process by controlling playback of
prerecorded speech simultaneously with text collection
from Word text editor. It involves direct speech input to
the computer from microphone or translation line,
exchange of audio and text files between the
stenographers, editors and publishing center, flexible
control of audio output, fast and easy access to the
collected audio-textual information. Application area of
such system: teleconferencing, phone-male, conferences,
seminars, meetings, courts, parliaments, etc

I. INTRODUCTION

There are three versions of STENOCOM:

e SMALL (single computer): the speech input,
stenography and access to audio-textual data are
carried out consegently by separate programs;

e MEDIUM (two computers, network): this version
allows to perform speech input and stenography
simultaneously within network. First (INPUT)
computer is used for speech input as audio tape and

as server. The stenography and editing are carried out
on second (STENO) computer. The access to audio-
textual data is carried out on STENO computer by
separate program independently when data are
pepared;

e LARGE (unrestricted number of computers,
network): this version suppose the simultaneous
activity of stenographers and editors groups. The
audio-textual data preparation delay is minimised.
The stenography and editing are carried out on
unrestricted number of computers. The access to
audio-textual data is carried out on every network
computer by separate program independenily when
data are prepared.

II. DESCRIPTION OF STENOCOM

The LARGE version of STENOCOM is
implemented as a computer network in Lithuanian
parliament (Seimas) for computer-based stenographing
of sessions and archiving of stenographed files. Fig. |
shows the structure of STENOCOM.

INPUT SERVER CLIENT
(INPUT.SERV _COPY) (COMPRESS) (SEARCH,NAVIGAT)
STENOGRAPHER EDITOR ARCHIVES
(STENO) (EDIT) (WRITE)

Fig. 1. The structure of STENOCOM

STENOCOM consists of server (SERVER), voice
input computer (INPUT), some computers for
stenographing (STENOGRAPHER), editing (EDITOR),
searching of information (CLIENT) and archiving of
information (ARCHIVES).

The software of system consists of seven main
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programs: /NPUT, SERV_COPY, STENO, EDIT.
SEARCH, NAVIGAT, COMPRESS and some auxiliary
ones. Program INPUT records the audio signal from
microphone or translation line via audio adapter card to
INPUT computer. Continuous audio file of session and
short temporary audio files (the size can be selected) are

205



formed during the session. Program SERV_COPY sends

short audio files to the server computer via network.

Stenographer receives short audio file and using installed

playback program STENO and Microsoft Word text

editor could sinchronously listen audio data and type the
appropriate text file. Prepared text file is sent to the
server and is available for editing. Editors receive short
audio files together with the corresponding text files.

Using playback control program EDIT he/she listens

audio data and introduces corrections where necessary.

As soon as text is prepared by editors, the sound and text

are offered immediately to access for any interested

people by program SEARCH. 1t enables to find text and
corresponding audio according the name of speaker or
the topic of report. Continuous audio file, corresponding
edited text file and additional files are recorded to CD-

ROM by standard program in ARCHIVES computer.
Additional index files are used for text and audio

searching. The user can choose CD-ROM or computer

files as the source of information. Fast audio search by
graphic control units and options for printer, font
selection, text justification, copying to clipboard, text
scrolling are available in program SEARCH.

The features of STENOCOM:

1. Circulation and automatic distribution of audio and
text files in the network: the computer network
connects all persons responsible for a preparation of
stenographed materials. It involves direct input of
session debates to the computer from microphone or
translation line, exchange of audio and text files
between the stenographers, editors and publishing
center in the network and fast and easy access to the
collected audio-textual information.

2. Synchronous stenographing and editing: the
stenographing and  editing are  performed
simultaneously. It means that audio data are
distributed automatically among stenographers and
editors chunk by chunk (for example, 10 - 20
minutes). Computerisation of audio output provides
new and much more powerfull audio output control
capabilities that aren't available using audio tape
recorder or direct session translation. Flexible control
capabilities allow for stenographers or editors to
adopt themselves to stenographing or editing
procedure depending on personal skills and
experience. Main control possibilities:

¢ to listen synchronously audio file and type text;

s to play parts of audio file and automatically to make
pause before proceeding next part;

e to repeat fragment one or some times;
to make pause and restart from the place where it was
stopped;

e to make steps forward or backward in audio file
simply by key pressing and without exit from text
editor window.

The length of steps, lenght of fragment to play and pause
to make are fully user selectable. Embedded dynamic
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libraries are used to exchange information between
text editor and playback program. This allows to
control playback procedure without exiting from
editor what makes stenographing procedure more
convenient for the stenographer.

1. Fast access to prepared material: implementation of
computerised system allows to speed up availability
of prepared materials, i.e., audio material is available
just after short part ( 5 -30 minutes typically) of
session was written, draft text version is available just
after stenographer finished to process the part of
session, edited version is available just after editor
finished to process material. Another important
characteristic is the possibility to access audio and
textual material simultaneously. It is possible to find
text and corresponding audio according the person
name, time and the theme of session.

2. Long term storage of audio-textual data on CD
ROM: materials of some sessions are placed in CD-
ROM. Each CD-ROM has its own number. The
numbers of CD-ROM’s together with topic names
and dates of sessions are placed in the data basis.
Program NAVIGAT enables directly to find the text of
session and corresponding audio according the topic
and the date of session using the data basis of CD-
ROM’s. ?
Compression of audio data: one of spoeecl;gl
compression algorithms (ADPCM-40, ADPCM-32,
ADPCM-24 or DFCD) can be selected in program
COMPRESS to decrease the size of memory space for
audio data. Standart ADPCM algorithms provide 40
kbps, 32 kbps and 24 kbps, correspondingly. Fast
algorithm of differential encoding DFCD compresses
the speech to 20-32 kbps depending on the selected
threshold.
STENOCOM operates under Windows 95 and
WindowsNT. Microsoft Word for Windows 7.0 is used
for stenographing and editing procedures. 8 bit or 16 bit
audio adapters can be used for voice input. Audio signal
is stored in 8 bit PCM format sampled at 8000 Hz (bit
rate 64 kbit/sec) in RIFF WAVE format files. Audio
signal storage using 16 bits per sample is also available
what causes higher bit rate (128 kbit/sec). Text is stored
in RTF format.

(V]

II1. CONCLUSIONS

STENOCOM operates about one year in
Lithuanian parliament. The SMALL version of
STENOCOM is used for stenographing of separate
sessions. Voice-controlled stenographing is under
development: some speech commands (stop, continue,
2o, back, etc.) will create additional convenigmces for
stenographers.



