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B pabore mnpeanaraercs HOBBIM MOAXOJ K KOAMPOBAHUIO TE€OMETPUYECKOM HWH(OpMALM, OCHOBAHHBIH Ha MCIOJIb30BAHUH
AHAIUTUYECKUX MOJeNed H300pakaeMbIX OOBEKTOB. Mopenu NpeacTaBisIIOT cOOOH NapaMeTpH3OBaHHBIC (YHKIHMH, OMMCHIBaOIIUE (opMmy
CIIOXKHBIX OOBEKTOB, IPH ATOM IapaMeTphl CIy)KaT OISl OINMCAHHA ONTHYECKHX CBOMCTB M I€OMETPUYECKUX HpeoOpa3oBaHHU 0O0BEKTOB. B
cucTeMax Iepefadn M300pa’keHHH JOCTAaTOYHO IepefaBaTh UL KaKIOro Kaapa H300pa)KeHHs TONBKO M3MEHHBIIHECS MapaMeTpsl 00beKTa, 4To
3HAYMUTEIHEHO CHIDKAET 00BEM NepenaBaeMoi HHPOpMaIUH.

Beenenne

IIpn mepemaue wu300pa’keHUS HEKOTOPOHW CIIEHBI, COCTOSIIEH M3 HECKOJBKHX OOBEKTOB, dYalle BCEro
repenaeTcsl morodeyHas WHOOPMANUS O KOKIOM KaJpe W300pa)KeHHs CIICHBI (TeNeBU3MOHHBIN curHai). B Oonee
COBEpILIEHHBIX CHCTEMax Iepeladd MOKHO NepeaaBaTh TOJNBKO HH(pOpMannio 00 M3MEHEHUH OTIACIBHBIX JIEMEHTOB
M300paKeHUs, YTO 3HAYUTEIILHO YMEHBIIaeT o0BEM mepemaBaeMor WHPOpMauu (Mbl He OyaeM paccMaTpuBaTh
ceifiuac crocoObl TIPEACTABICHUS HM300PaKCHUII B BHJC HEKOTOPBIX PAJOB HA PA3IMYHBIX CHCTEMAax Oa3HCHBIX
GbyHKUMi).

Mexay TeM, IUIS HEKOTOPBIX KIACCOB H300paKEHUH, MOXHO MPEICTABHUTH MOyaHATUTHYCCKOE OMUCAHUC
n300pakeHHs B BHUJIE HCKOTOPOW MUPaMUJbI, HA BEPXHEM YPOBHE KOTOPOH TOJMUTOHAIBHBIN 3JIEMEHT U300paKCHUS
MPEJCTABIICTCS B BHIE KBAaIpaTHYHOH (HOPMBI, Ipy0O OMHUCHIBAIOIICH MOBEPXHOCTh OOBEKTA, OTPAHUYCHHYIO
MTOJIUTOHAIBHEIM 3JIEMEHTOM. Ha criemyrommx ypoBHAX C IMOMOINb TAaKUX JK€ (YHKIUH, OTIMYAIOIIUXCS TOJBKO
rapaMeTpaMH, OIUCHIBAIOTCS OTKJIOHEHHS OT OCHOBHOM IMOBEpXHOCTH U T.A. [1]. B pesynprare ynaercs 3HaUNTETHHO
CHU3UTh O00BEM XpaHMMOU (TepenaBaemoil) WHpopMaruu 00 00bekTe (XpaHATCS TOJIHKO HYHCIOBBIE MapaMeTphl
MMOJPJIEMEHTOB TMHPAaMUABI B BHIE [AECATH YHCIOBHIX 3HadeHwWi). [Ipm mepemade mpencTaBICHHOTO ITOJOOHBIM
o0pa3oM H300pakeHMs, JOCTaTOYHO IIepeaaBaTh TONBKO HM3MEHHBIIHECS IapaMeTpsl MoadiaeMeHToB. OHAaKo,
JAHHBIH METOJ OCHOBBIBACTCS Ha HAee pPa3OMEHHS MOBEPXHOCTH H300pakaeMoOro OOBEKTa Ha SJIEMEHTH W Ui
YIAYYIICHUS Ka4eCTBA OTOOPaKECHUS WX YHCIO HEOOXOAMMO YBEIMYHBATH, COOTBETCTBCHHO YBEIMYHBas O0BEM
XpaHuMoi nadopmauuu o hpopme 0ObEKTa.

B xauectBe jormueckoro pasBuTHs uued [1] MOXHO NpPEIIONKHUTH MOJHOCTHIO AaHAIUTUYECKUH METO.
ONHCAHMs CJIOXKHBIX TEOMETPUUYECKUX OOBEKTOB B BHIE CIENHANLHOrO Kioacca (YHKIMH, Ha3hBaeMBIX K —
¢byakuusivu [2]. 3tor MeTon Obil pa3BuT B pabore [3] M MO3BONMII BBECTH HEPAPXUUECKOE MapaMeTPU30BAHHOEC
OIIMCAaHWE CIIOKHBIX TEOMETPHYECKHX OOBEKTOB, B OCHOBHOM, HMCKYCCTBEHHOTO IPOMCXOXACHUS. B oTmmume oT
Merona [l], B mepapXum OIMCHIBAIOTCS HE YHUCTO TEOMETPHYECKHE OTKIOHEHHS OT OCHOBHOHM IOBEPXHOCTH, a
MOCTPOEHHBIE C TIOMOIIBIO CIENUANBHEIX omepauuii ( R —omepanmil) (yHKUUM, YTOYHSIOIIME W3MEHEHHE (OPMEI
6a3oBoro mpuMuTHBA (CM. prc. 2). HuciioBbIe mapaMeTphl TOJ0OHON aHATUTHYECKOH MOJIETH ONUCHIBAIOT ad)(hUHHBIC
mpeoOpa3oBaHUs MOJENH, IIBET JIEMEHTOB, a TAaKKe IOMOJHUTEIBHBIE CBOWCTBA AIIEMEHTOB (alb0eno, TeKCTypy U
HEKOTOPKIC PYyTHE).

C moMOIIBI0 TEX K€ Onepaliii MOJKHO CTPOUTH Ha CICAYIONIEM YPOBHE HEPAPXUH aHATUTHUCCKOE OTHCAHKE
BCeH CIICHBI, KaK 00BEIMHCHUS 0OBEKTOB.

[MpuMeHeHHe TOMOOHOTO TMMOIXOAa OTKPBIBACT BO3MOXKHOCTh IPHMCHCHUS CJCAYIONICTO alrOpUTMa
nepeavu U300pakeHUsI CIICHEI :

Ha nepBoMm sTame nepenaercs CTpyKTypHas HHpopMaIius 00 00beKTaX U MOJHOM CIIeHE, TPE/ICTaBIsIeMasl B
BHJE JepeBa. Kak MOXHO CyauTh 1Mo puc. 1, e€ o0beM MocTaTouyHO Maj. B janmpHeimIeM AOCTaTOYHO TepenaBaTh
TOJIFKO W3MEHHBIIHNECS IapaMeTpbl OOBEKTOB, IIOCIE Yero YCTPOHCTBO, MPOPHCOBBIBAIONIEE Ha TPHUEMHOW CTOPOHE
M300paKeHHEe CIIEHBI, TOJDKHO OyIeT OOHOBHUTH H300paKeHHeE.

CymecTBeHHBIM OTJIMYHEM MPEUIOKEHHOTO METoJda KOAWPOBAaHHS M Iepenadu oT [1] sBisercs To, 9TO
00BEKT He pa30MBaeTCs Ha OTACIBHBIC YUACTKH, a MPEACTABIACTCS B BUAE CYNEPHO3UINH (YHKIHH, OMMCHIBAIOIINX
€ro COCTaBHBIE YaCTH, T.€. INPH YBEIWYCHHH H300pakeHUs] OOBEKTa OyAeT WCIONB30BAThCA TO JKE CaMoe
MPEICTABICHHUE, IIPH ITOM KauyeCTBO H300paKEHUsI OCTAHETCS TIPEIKHUM.

Bo03MOXXHBI Takke KOMOMHUPOBAHHBIC METOBI, COUETAIOINE 00a METOMa MPEICTABICHUS TeOMETPUICCKOM
nHdopmManum.

OcHOBHbIE MIOHSITHS U ONIPeIeIeHUs
B o6miem cinydae aHanuTAYECKass MOJIENb MPEACTABISAET COO0H HEKOTOPYIO BEKTOPHYIO yHKIHIO [2] :

y=F(x), (1)
rae x— KOOPAUHATBI TOYKH MNPOCTPAHCTBA X , B KOTOPOM OIIPCACIACTCA (l)OpMa MoAeIMpyeMoro OGLCKTa, y—

YIIOPSAI0YEHHBINA HA0OP JaHHBIX 0 TOUKe X TpocTpancTBa X , B KOTOPOM 3aj1aHa Mojens (1).
[TapameTpu3oBaHHas MOJIEIb TAKXKE MpECTaBIsieT coboi GpyHkumio [3]:

y=G(x,p), )
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rie X€ X, P — BekTop BHENHUX (CBOOOJHBIX) MApaMETPOB, C TOMOIIBIO KOTOPBIX MOXHO 3a/aTh COCTOSHHE
MOJENY, Y — YIOPANOYECHHBIH HAGOp JAHHBIX O TOUKe X mpocTpaHcTBa X , B KOTOPOM 3aiaHa monens (2) ¢
napameTpamu p .

Hanpumep, s Moeny TpEXMepHOro oobekta X ABJISETCS JIMHEHHBIM HPOCTPAHCTBOM R>. B xauectse y
MOTYT BBICTYAaTh TaKHe JaHHBIC, KaK
1. TpHHAIEKHOCTH TOYKA X OOBEKTY,
2. paccTosiHHE MEXkIy TOUKOM X M OIkaiiineil K Heif Toukoil 00beKTa,
3. wuHdOpMauusa 0 ToM, KaKoil 4acTH 0OHEeKTa IPHHAMIEKHAT X |
4. wundopMmanus 0 MaTepuale, M3 KOTOPOro CAEaHAa Ta 4acTh OOBEKTAa, KOTOPOH IIPHHAMIEKUT TOYKa X ,
HAIpUMeEp, €T0 I[BET, IPO3PAYHOCTb.

B BekTop P BXOAAT mNapaMeTpel 00bekTa. Hampumep, 3T0 MOTYT OBITH mapaMeTphbl a(UHHBIX
npeoOpa3oBaHUi KaK MOJIENH, TaK W OTHENBbHBIX €€ dYacTell. B TpHIoKeHWSX mpemaracMoro MeToAa JUIs
yYHU(DHUKAIUK IOCTPOEHUsT MOJIETIEN B KAYECTBE BEKTOPA P Oep&Tcs BEKTOp mapameTpoB adGUHHBIX MPeobpazoBaHuil
MOJICIH:

D; € {dl,dz,...,dn, 815820 s Sy, rl,rz,...,rk}, 3)
rne d = (dl Jdy,...d n) — BEKTOP MapaMeTPOB JIMHEHHOTO CIBUTA OTHOCUTEIBHO LIEHTPA KOOPIMHAT,
S = (sl,sz yee .,sm) — BEKTOp MapaMeTPOB MacIITabupoOBaHHUS,
7= (”1 NN ) — BEKTOP MapaMEeTPOB BPAICHHUS OTHOCUTEIBFHO OCEH KOOPAMHAT.

N - 3 = 3 = 3

Eciu cTpomTcs TpéXMepHas Momenb, To B obmeM ciaydae d € R, s€ R°, re€ R’°. Bce npyrue
HapaMeTphl MOZIGIU CBOJAT K NapaMeTpaM reoMEeTPMUECKUX ITPeoOpa3oBaHuIiA.

HWepapxuueckas CTPYKTypa JUIs aHAIMTUYECKMX MOJeJIel BBOAUTCS CHIEAYIOIMM 00pasoM. DJIeMEHT

CTPYKTYPHI NPEJICTABIAETCS B BUJIE HEKOTOpol (yHkmun monenn F, rne ungexe I =1...n o6o3Hauaer ypoBeHb

i,j.k>

uepapxuy, K KOTOPOMY OTHOCHUTCSI (YHKLHS E jk - CUMTACTCH, 4TO HAa I-M YPOBHE HMCPapXuW M1, -DyHKLHii,

KOTOpbIE OOBEIMHAIOTCA B F1,,, BEKTOPOB E jorme = 1...m,,, . Takum oGpa3somM, Hepapxuueckas CTPYKTypa

MOILCHefl MOKET OBITH OIIMCAHA B BUAC

Fijk =Bijk (Fi-lj ) 4
rae B, jk— HEKOTOpas (YHKLHS OT BEKTOpa MOJEICH Fi_l 7» 33/1a10IIAs JIOTHYECKYIO CTPYKTYPY MOJIEIH F, ik
Oynkunn B, jko M F; jk» ABIAOTCA R - otaomenusmu [2]. B KauecTBe 3KBMBAJIEHTOB JIOTHYECKHX OMNEpAIMit

ucnonb3yetcs cuctema R - onepanmii. B mpakTU4eckn BaHBIX 3a/1a4aX 4acTO UCTIONB3yETCs CUCTEMA 9{1 [2].
OyHKIUIO Bl.’ jk MOJXKHO NPEICTABHUT B BUE HEKOTOPOH (yHKIHHK B BekTOpHBIX apryMeHTOB, OJIHO3HAYHO

OTIpeNIeNIIEMON CBOUMH apTyMEHTaMHU:

Fijx=B (ﬁi—l,j A7 ). (5)

14
rae Ai—lj_ BEKTOp JIOTWYECKHX ONEpaIiid, COMOCTaBISIEMBIX COOTBETCTBYIONINM (DYHKIMSIM BEKTOpa Fi—]' C

yaetoM (3)—(4) nucxomHoe npeacTaBIeHue MO (2) MOXKHO TTPeoOpa3oBaTh B CIIEIyOIICe
V=G (X, Dijx )=Fiji(Qijx (X, Pijx ))s (6)

— ¢yskuusa, omuceBaromas Mopgonoruueckylo uuHdopmanuio 00 o00bekTe, (@, ik byHKUMS,

rnre G,

i,j.k

— v
OIMCHIBAIOIIAs JMHAMUYECKYI0 HMH(pOpMauioo o0 oObekre. DyHKIMSA E ik (X") saBnsercs yHUUIMPOBAHHOIA,

HaIpUMEp, ONPEEIEHHOM HA KOHKPETHOM TTOAMHOKECTBE POCTPaHcTBa X .

Y mozemn G, jk B BEKTOD P MOTYT JIOTIOJIHUTENBHO BXOJMTh OT/ENBHBIE COCTABJISAIOIIME BEKTOPOB
Mmozeneit G, 5 ¢ - TaK Kak MOJIEIH SBIISIOTCS AHATHTHYECKHMH, TO OYEHB JIETKO Y4eCTh CHMMETPHIHOCTD bopmbI
i1,
o0bekTa [3], uTo yMeHbIIaeT 00bEM XpaHuMoil nHopmanum.
B manbomnee obmeM BUe MO MOKHO MPEACTABUTH KakK :

Fijx = B(F}—l,f’Ai—l,f’})i—l,f ’

)

rmie Pi_1 7~ BEKTOP [1apaMETPOB, CONOCTABIAEMBIX COOTBETCTBYIOLIMM (hyHKIMSAM BEKTOpa Fi_1 7
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Bynem roBopuTh 0 MOAENsAX BHYTPEHHHMX M BHEIIHMX. BHeENIHWE MOIENM B OTJIMYHE OT BHYTPEHHHX,
TIPEICTABIISIOTCS B BUJIC:

F=B(F, ;A .B,.0), ®)
roe U = (p Pk p?,],l?,’a“) — BEKTOp TeX I1apaMeTPOB BHYTPEHHHMX MOjejIei, KOTOpPhIE CYUTAKOTCS BHEIIHUMHU JUIs

J@HHOM MOZCIN; P ;i o — (- DIEMEHT BEKTOpa D; ik

IKCHepUMEeHTAIbHbIE HCCIIe0BAHUS

[MosyueHHbIE TEOPETUYECKHE PE3yJIbTaThl ObLIM HCIOIb30BaHBI IMPH Pa3pabOTKe MPOrpaMMHOIO
obecIieueHusi CHCTEM MOJISITUPOBAHHS U 00pabOTKU reoMeTpruIecKoi HHPOpMAITHH.

IIpakTH4ecKuii IPoLECC IOCTPOSHHS aHAIMTHIECKON MOJENN CBOJUTCA K 3a/[aHUIO IepeBa CTPYKTypsl B u3
(8) (cm. puc. 1). B pesymprare mpoekTupyeTcs (QYHKIHMS MHOTHX MEPEMCHHBIX, MPEICTABISIONIAs HEKOTOPOEC
MHOT000pa3ue B IMOJIHOM IIPOCTPAHCTBE MepeMeHHBIX Mozenu (8). Ha ee ocHOBe MOXeT pemaTbes MIMPOKUN KITacc
3a/a4 00paOOTKU U BU3YaIH3aluU H300pakeHUsI O0BEKTA.

Jiis  BH3yamM3allMd  WCIOJB30BAJKCh AaITOPUTMBI  MHOTOYPOBHEBOTO  OTCJICKHBAHUS XOAa JIYYCH,
MIO3BOJISIOIINE TIOTYYHTh IUIOCKOE N300pakeHHE TPEXMEPHON MOJIENIN UCXOJHOTO 0OBEKTA.

Ha pmc. 1 mpuBemena crtpykrypa momenu — aBromoOmins BA3-2101. Ha puc. 2 mpencraBieHa cepus
n300pakeHUH ATOr0 aBTOMOOWIS C Pa3HBIM YPOBHEM JAETaIM3alllH, COOTBETCTBYIOIIUM IIOJIOKCHUIO MOJETH Ha
obmem aepese puc. 1.

MOHO OTMETHTb, YTO AaHHAsi MOJICJIb OMKCBHIBAET HE TOJBKO MOBEPXHOCTh OOBEKTA, HO U €r0 BHYTPEHHIOIO
CTPYKTYPY (JIEMEHTHI CaJOHa, BUAMMBIE B OKHA). 13 OCHOBHBIX CBOMCTB aHAJIMUTHYECKMX MOJENed Ha ocHoBe R —
(GYHKIUEA chenyeT, 4TO Mbl MOTJHM Obl ONKCAaTh M T€ JJIEMCHTHI O00BEKTa, KOTOPHIC HE BHUIHBI Ha HM300paKCHUSX,
HATpUMeEp, IBUTATEIb, COACPKUMOE OaraKHUKA U T. 1.

Ha puc. 3 npencraBnena cepusi U300paKeHUHN JIPyroll MOACITH aBTOMOOMJIS, TIOJYYCHHBIX ITyTEM W3MCHCHUS
yIiia TOBOPOTa OTHOCHTEIFHO BEPTUKAIBHOW OCH, YTO COOTBETCTBYET IBIDKCHHIO aBTOMOOWISL TO HEKOTOPOH
OKpYXHOCTH. TakuMm 00pa3oM, JUIsi ONMHCAHUsS 3TOTO TUMA IBMKCHHS TOCTATOYHO M3MCHSATH TOJLKO OJMH MapaMeTp
mozaenu. OcranbHast HHQOPMAIIUS 0CTACTCS HEM3MEHHOH.

BA3-2101 - rgma_Br

BepsHan yacTe

<] 23 NonynnockocTesy
(23 NonynnockocTesy
CpeagHan yacTe

(£ NonynnockocTesy
(23 NonynnockocTesy
HustHAA vacTe

(23 NonynnockocTesy
(£ NonynnockocTesy
(£ NonynnockocTesy
OkHa

OkHa nepenHHe

(23 NMoaynaockocTexy
OkHa sagHue

(23 NonynnockoeTexy
Notoeoe

MonynnockocTeHy
CuoeHea

Konéca
K.onéca nepegHue

{23 UnamHape yeen

Puc. 1 Puc. 2
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3akiaioyeHue

Pa3paboTaHHBIIT METOA MPEACTAaBICHHS TEOMETPHUECKONH HH(OpMAIMH CYIIECTBEHHO YIIydIIaeT METO.
TapaMeTpU30BaHHBIX MOJENeH, MPeMIoKEeHHBIX B paboTe [3], Aenas ux HepapXUYECKHMH, YTO IO3BOJISIET CTPOUTH
yIy4IIaeMble MOJECIA OOBEKTOB CIOXKHOW (opMmbl. B pamkax MaHHOW pabOTBI pacCMOTpPEHHE OBLIO OrpaHHYCHO
MPAKTUYCCKA TOJIBKO 3a/la4aMU OMMCAHUS CTaTUYECKAX OOBECKTOB, XOTS, B COOTBETCTBUU C OCHOBHBIMHU HICSIMHU
METOJIa, B MapaMeTpPhl MOJEICH MOXHO BKIIOYATh HE TOJIBKO CBOWCTBA OTICIBHBIX 3JIEMEHTOB, HO M CKOPOCTH HX
U3MCHCHHS. B pe3ympTare OTKpBIBACTCS BO3MOXKHOCTH OINHUCAHUS OOBEKTOB C TIOABIDKHBIMH YacTIMH U
MEPEMEIAONINXCSI B IPOCTPAHCTBE, & TAKIKE H3MCHSIONIUX BET U GaKTypy U T.1.

C TOYKM 3peHHUs Iepenadd WHPOpPMAlKU O MOJOOHBIX OOBEKTaX, €CIM 3aKOHHI U3MCHCHUS MapaMETpPOB
3aJaHbl, TO Teperavya X HW3MEHEHHWH BooOIIe He HyXHa. lIpeanoXeHHBIH MeTOJ KOAMPOBAaHUS T'€OMETPHUYECKON
nH(pOpPMAIUK TIO3BOJIIET CO37aBaTh J(PGEKTHBHOE TPOTPpaMMHOE oOOeclieueHHe s CUCTEM TPOCKTHUPOBAHMUS,
00paboTKH, BU3YATN3aIINH U ITepeIadil H300paKEeHHM.
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1. C.U. Barkue u np. ['eomerpudeckoe MOJEIMPOBaHNE M BU3yan3anus pyHKIMOHAIBHO 33aJaHHBIX OOBEKTOB. —
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AQHAINTHYECKUX MoOJeJied B MapajuleNIbHBIX cHcTeMax / B ¢O. TpyaoB KoHgepeHIH “VHTeIeKTyanbHbIe
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ANALYTICAL METHOD OF THE GEOMETRICAL INFORMATION PRESENTATION

Itenberg I.1., Butenkov S.A., Semery O.S., Bachilo S.A.

Taganrog State University of Radio Engineering, E-mail saab @tsure.ru

An approach to the geometrical information coding is presented. The approach is based on using analytical models of imaging objects.
The models represent parameterized functions describing the form of complex objects. In this scheme, the parameters serve to describe the optical
properties and geometric transformations of the objects. In the image transmission systems, it is enough to transmit only changed object parameters
for every image frame. This greatly reduces amount of the transmitted information.

Introduction

Commonly for image transmission the pointwise presentation of information for every image frame is used.
However, for some classes of the images, it is possible to present the semi-analytic description of the image as some
pyramid, on the top level of which the polygonal element of the image is represented as the quadratic form roughly
describing the object surface, which is limited with the polygonal element. On the next levels, the deviations from the
basic surface are described with the same functions differing only in parameters [1]. As a result amount of the stored
(transmitted) information greatly decrease (the numerical parameters of the pyramid sub-elements are stored). In this
case, we may transmit only the parameters of the sub-elements. However, the given method is based on
decomposition of the imaging object surface to elements. Number of the elements must be increased for the image
quality to improve, accordingly with it amount of the stored information increases.

As a logical development of ideas [1] it is possible to propose completely analytical method of the
description of complex geometrical objects by using a special class of functions named R — functions [2]. This
method was developed in work [3] and was allowed introducing the hierarchical parameterized description of complex
geometrical objects, basically, with artificial origin. Unlike the method [1], in hierarchy we describe not only
geometrical deviations from the basic surface, but functions, which refine the change of the base primitive form.
These functions are constructed by using special operations ( R — operations). The numerical parameters of similar
analytical model describe affine transformation of the model, color, transparency of elements, etc. On the next level of
hierarchy, we can build the analytical description of the whole scene as union of the objects by using R — operations.
The application of this approach allows to use the following algorithm of the image transmission. At first, we transmit
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the structural information represented as a tree. Then it is enough to transmit only changed parameters of objects. On
the receiving side, the visualizer updates the image.

The Basic Concepts and Definitions

Generally, analytical parameterized model represents some vector function [2]:

y=FX)=G(x,p). (D)
where X is a point of space X , in which the form of simulated object is defined, y is an ordered data set for a point

x€ X, p isa vector of external (free) parameters.
The hierarchical structure of analytical models is introduced in the following way. The element of structure is

represented as some function of model F, where the index i =1...n means a level of hierarchy, whereto the

i,j.k>

function Fl ik relates. On I level of hierarchy there are m; functions, which are united into m,; vectors Fl T

where j =1...m,,, . Thus, the hierarchical structure of models may be described as

F..=B, (ﬁH,; ) (2)

where B, j& 1s some function of a vector of models F,_ 7 B; ;. specifies the logic structure of model F, j - The

functions B, ;, and F;;, are R - relations [2]. The system of R — operations is used as the equivalent of logic

operations. In practically important tasks 9{1 — system is frequently used [2].
The most general form of the hierarchical model is represented as:

F. =BF A P ), 3)

i,j.k i L

~ are the

where B is some function of vector arguments uniquely determined by its arguments, A.  ~ and P_1 7

i-1,

- -
i

vectors of logic operations and parameters correlated with the functions of a vector F,_| Iz

Experimental Results

The practical process of analytical model construction is reduced to the assignment of a structure tree for (3).
As a result, a multivariable function is projected. It represents some manifold in the complete space of model
variables. On the basis of this function the wide class of the tasks of the image processing and visualization can be
solved. For visualization, we use the algorithms of multilevel ray tracing allowing to derive the flat image of three-
dimensional model of the object.

On the Fig. 1 there is a series of the images of an automobile model. They received by changing an angle of
turn about the vertical axis. This corresponds to movement of the automobile along some circle. Thus, for the
description of this type of movement it is enough to change only one model parameter. Other information remains

T

The given model describes not only surface of object, but also its internal structure (you can see some
elements of the passenger compartment in the windows). The basic properties of analytical models based on R —
functions allow to describe those elements of the object, which are not visible on the images, for example, engine,
boot contents, etc.

Conclusions

The developed method of the geometrical information representation greatly improves the method of
parameterized model proposed in work [3]. In this work, hierarchical models are presented, that allow to construct
improved models of complex objects. Within the framework of the given work the description of static objects is
considered. However, in parameters of models it is possible to include not only properties of several elements, but also
the speed of their change. As a result, it is possible to describe objects moving in the space, having mobile parts and
varying color and texture.

From the point of view of geometrical information transmission if the laws of objects parameters changing
are given, the transmission of their changes is not necessary.

Fig. 1
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The proposed method of the geometrical information coding allows to create the efficient software for
systems of designing, processing, visualization, and transmission of the images.
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