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METO/] OBHAPYKEHHS HECKOJBKHUX COEPHUYECKUX
OBBEKTOB B TPOCTPAHCTBE

B nmanHON paboTe MPOAOIKEHBI HCCIEIOBAHUS, MOCBSIICHHBIE PEIICHHUIO 33aJadll MOHCKa
HECKOJNBKUX C(EpHUECKHX IIOBEPXHOCTEH IO 3aJaHHOMY TPEXMEPHOMY MAcCHBY TOYEK B
npoctpaHcTBe. [IpennoxkeH MOAXOA, MO3BOJAIOMIMK JIOKAIN30BaTh B IIPOCTPAHCTBE TaKUe
OOBEKTBl M BBIYHCIHTH HMX IApaMeTpbl. PacCMOTPEHBI NyTH COKPAIICHHS BBIYMCINTEIBHON
CIIO)KHOCTH TIPEIokKeHHOro anropurMa. Min.: 1. bubmuorp.: 8 Ha3B.

KmoueBble cioBa: cdepuueckue OOBEKTHI B IPOCTPAHCTBE, IIOMCK HECKOJIBKHX
cepUUeCKIX NOBEPXHOCTEH, BEMUCIUTENIBHAS CIIOKHOCTb.

IHocranoBka npoOJieMi U aHAIU3 JUTePaTypbl.. B HacTod1ee BpeMs, B
CBSI3M C pa3sBUTHEM TPEXMEPHBIX CKaHEpOB, ceHcopoB Kinect m apyrux
TEXHUYECKUX CPEICTB aHAIN3a TPEXMEPHOTO IPOCTPAHCTBA, MOSBISETCS BCE
OouipIiee KOJMMYECTBO 3a/1a4, CBSI3aHHBIX C OOHAPY)KEHHEM H JIOKaIH3aIieH B
MPOCTPAHCTBE PA3IMYHBIX TPEXMEPHBIX 00BEKTOB [1]. OTH 3amaun pemarorcs
C TIOMOIIBIO OOOOLICHUsS] KJIacCHYecKoro npeoOpasoBanusi Xada Ha
TpexMepHblii ciyyait [2]. O6obmenHoe mnpeobpazoBanne Xada s 3D
naaubiX (3D GHT — 3D Generalized Hough Transform) mo3Bosiser HaxoauTh
B TpEXMepHOM MaccuBe (00sake) TOYeK eAMHHYHbIE 00BEKTHI MPOU3BOJILHOM
dbopMmel  (TUIOCKOCTh, chepa, HWIMHAP, KOHYC). OCHOBHBIM HEIOCTATKOM
0000IIIEeHHOTO METO/1a SIBIISIETCS BEICOKAS CIIOKHOCTh aJTOPUTMA.

O0oOmieHnio  mpeoOpazoBanus Xada Ha  TPEXMEpHBIA  ciydai
nocBsiteHsl padoTel [1 — 6]. Paccmorpum ux noapobHee.

B pabore [2] ommcan HOBEIM momxox kK oOHapyxkeHHO 3D 00BEKTOB
NPOM3BOJILHOM  (OpMBI B  3adaHHOM oOOJlaKe TOYEK IPOCTPAHCTBA.
IIpencraBneno  pacmmpeHwe  0000mEHHOTO  mpeoOpasoBaHus  Xada,
MO3BOJISIIOIIEE HAXOAWTh 3aJaHHbIe OOBEKTHl B OOJIaKE TOYEK, KOTOpbIE
MOJIy4eHbI U3 IaHHBIX JIA3EPHOTO JajbHOMEDA.

B pabote [3] ommchkiBaeTcst MeTo 1 BoccTaHoBiIeHUs 3D Moxeneit 3nanuit
U3 CHHMKOB JIByXMEPHBIX H300pakeHuil. MeToJl OCHOBaH Ha OINpeesIeHUH
yYpoBHEeW Jeranu3anuu. PaccmarpuBaeTcss Kaxabld U3 TpEX ypOBHEH
Jeranmzanmu.  Takke B paboTe  paccMaTpUBaeTcs — NPUMEHEHHE
npeobpazoBanus Xada it OOHAPYKEHUS TPAHML 3JaHUM.

B pabore [4] onmcaH OBICTPBHIH, TOYHBIM QJITOPUTM C HU3KOM
BBIYHMCIIUTEIBHON CJI0KHOCTBIO, IO3BOJISIOIIMI ONPEIEINTD JIOKAJIM3ALHIO
JMna. JTOT aIrOPUTM HaJIeKHO paboTaeT B KECTKUX YCIOBUSIX CLIEHBI M IPH
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pasNUYHbIX MO3MOUAX JMna Ha Hed. OH HCHONB3yeT NIPOCTPAHCTBEHHOE
MAacKHpOBaHHE 30H I[BETAa JIMIA B HOPMAIM30BAHHOE BOCIPHHHMAEMOE
OTTEHOK-HACHIIIEHHOCTE-SIPKOCTh HPOCTPAHCTBO, TAE€ NPUMEHSETCS (QUIBTP
Canny. lanee obmacTu uIa alpOKCHMUPYIOTCS SJUTUIICAMU OTPAaHUYCHHBIX
MIPOTIOPLHNH ¢ UCTIONB30BaHIEM HEUETKOTOo IpeoOpa3oBanus Xada.

B paborte [5] mpemmaraercss OpHEHTAlMOHHO-WHBAapUAHTHBIA METO,
OCHOBaHHBIH Ha HM3YYEHHH JIOKaJbHBIX OCOOEHHOCTEH, KOTOpHIE MOMOTaloT
OoOHapy)XuBaTh U OINpPENEIATh IMOJOXKEHHE MoJeNed B IPOCTPAHCTBE,
MPUHAAJICKAIIUX KiaccaM 00bekTa. IT1o 0000meHne Metona HesiBHoit Dopmbl
Mopenu (ISM) st 3D cityyast ¢ ©3MEHEHHOI CXEMOH IoJI0COBaHUSI.

B pabote [6] ommchIBacTCsS MPUMEHEHHE PACIIMPEHHOTO 00O0OIIECHHOTO
npeoOpazoBanust Xada B obOmake 3D Touek I OMOMETPUYCCKHX
MPWIOKEHNH. B 9aCTHOCTH, ONMCHIBAETCS MPOILIECC OOHAPYKEHHUSI KOOPIHHAT
IMna 1o oOHapyKEHHOMY KOHYMKY HOCA, KOTOpPBIH OOHapyKHBaeTcs C
MOMOIIBI0  TIpeoOpazoBaHus Xada. BxonsmmmMu JaHHBIMH — BBICTYIAeT
TpeXMepHOe 00IaKO TOUYEK, OTyYSeHHOE CKAaHUPOBAHUEM JIHIIA.

B pabotax [7 — 8], xots u paccmaTpuBaeTcsi 00OOMIEHHBIN AITOPHTM
Xada, OmHAKO HE pPacCMOTpPEHa BO3MOXKHOCTh IIOMCKAa HECKOJBKHX
MPOCTPAHCTBEHHBIX O0OBEKTOB.

Leablo panHoi padoThl siBisiercss paspaborka 3ddexkTuBHOrO
00001IeHHOrO0  mpeoOpa3oBanus  Xada Ui MOUCKA  HECKOJIBKHX
MPOCTPAHCTBEHHBIX CheprIecKuX 00beKTOB (chep).

IIpocTpaHcTBEeHHOE npeodpa3oBanue Xada. O60o06meHHoe
npeobpazoBanne Xada mrs 3D mgarmpix (3D GHT) mo3Boisier HaXoAWThH B
TpEXMEPHOM OO0JIaKe TOYEK 3aJaHHBIC OOBEKTHI TPOHM3BOIBHON (OpMEI U
BEIYUCIIATh MX MOJIOXKECHUE B MPOCTPAHCTBE. METOM MOCTPOSH Ha OCHOBAHHU
0000mménHor0 mpeodpazoBanmst Xada st 2D maHHBIX. [TMaBHBIM OTiIHYHEM
TPEXMEPHOTO OT JABYMEPHOTO IMPeoOpa3oBaHUs SIBISETCS TO, YTO BEKTOpa
rpaJWieHTa, 3aMCHSAIOTCS BEKTOpaMH HOpMaiel, KOTOPBIMH 3amagrcs
TpEXMepHBIN 00BeKT. BekTopa HOpMainel MHOIydaroTcss MyTEM BBIYHCICHUS
paccTosiHUM OT TO4eK 00BEKTa JI0, TAaK Ha3bIBAEMOH, OMOpHO# Touku. OnopHas
TOYKA MOXXET HAXOIUTHCS B JIIOOOM MECTe MPOCTPAHCTBA, HO BIIOJHE
OXXHJIaeMBIM BapHaHTOM B IUIAHE COKPAIICHHS [JIHH BEKTOPOB SIBISICTCS
pa3MellieHre O3TOW TOYKM B MPEANOJaraeMoM TI€OMETPHYECKOM LEHTpe
obbekTa. /[ mosrydeHuss TOYeK TpaHui OOBEKTa MOMXHO BOCIIOIB30BATHCS
TPHAHTYJISALIUCH 3TOro 00BEKTa WIIH JPYTUMH JOCTYITHBIMU METOIAMH.

JUis kaknoW TOYKH TpaHUIBI OOBEKTa BBIYHCISIEM JJIMHY BEKTOpa
HopMani. Kpome IUIHHBI, OCHOBHBIMU CBOWCTBAMH JTHX BEKTOPOB SIBISIOTCS
emIé yriibl OPUCHTAIMH y M @, TIe (@ — 3a7aeT YroJ MPOCKIMH BEKTOpa Ha
wiockocth OXY k ocu OX; y — 3amaér yrox Bekropa k ocu OZ. AHaNOruyHO
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JIByMEPHOMY CIIydaro MOCTPOMM R-TaOnuiry, 3aJar0IIyro TpeXMEPHBIH OOBEKT.
B TpexmepHOM cilydae BMECTO OJHOMEPHOH TaONMIBI OyneT IByMepHas,
Ka)KZIOMY BEKTOpPY COOTBETCTBYIOT JiBa yIia — Y M . 3aKpEIHB 32 KaXKIbIM
HOMEpOM SYEHKH CTPOTO OIpPEACNEHHBIE YIJIBI, BOCCTAaHOBHM TOYKH B
NPOCTPAaHCTBE, KOTOPBIMH 3aJlaH OOBEKT. Pacronaras ONOpHYIO TOYKY B
OIpeIeNEHHOM MECTe MPOCTPAHCTBA, CMOXKEM HAMTH BEKTOP PACCTOSHHUS OT
Ka)XJOH TOYKM MapaMeTpU3UPyeMOro OOBEKTa 10 OHOPHOW TOYKH. Takum
00pa3oM, MOXHO BBIYHCINTH TPU TapameTpa Uil KaKAOTrO IIO0Jy4EHHOTO
BEeKTOpa — J1Ba yria (o u ) u paccTosiHue I

F=(% %)+ (Vp — Vo) 2 + (2, ~2)21 2,

Xp =X
rsin(o) )

Z,-17,
o =arccos| ——— |, B =arccos
r

e Xp, Yp,Zp — KOOPAUHATHI TOUKH, IpUHAJIIeXaIel 00beKTy; X, , V¢, Z; —

KOOpPJUHATHI OIIOPHOM TOYKHU.

Tenepp paccMOTpUM TIIpollecC IOMCKAa MapaMEeTPHU30BAHHOIO paHee
oObekTa B obOyake To4ek AaHHbIX. [IpeoOpa3oBaB mpenbiaymue (OpMyIIbl,
CMOKEM BBIUUCIUTH KOOPAWHATB 3TOM HCKOMOMN TOYKH.

Co3nanmuM TpEXMEpHBIH aKKyMyJISTOPHBII MacCHB, B KOTOPOM Oyzaem
XpaHuTh WH(pOpManuio 00 ONOPHBIX TOYKAX. 3Has TMO3WIMIO SYCHKH B
MAacCHBE, CMOYKEM BOCCTAHOBUTH KOOPJMHATHI OIIOPHOM TOYKH, 3aKPEIIEHHON
3a 3TOM sueiikoil. Kaxkmayro TOUKy oOllaka TOUYeK JaHHBIX, TOJACTaBISS B
BBIIICONUCAHHBIE ypaBHEHUE, a TaK )K€ IOCIEN0BATEIbHO IMOACTaBIIAS BCe
3HaveHus I, o, B u3 R-TaOnuIbl, MOJIYYUM KOOPIUHATHI ONOPHOM TOYKH.
Sldeliky aKKyMyJSTOPHOIO MAacCHBa, 3aKpPEIUIEHHYHO 3a 3TOH TOUYKOHM, Ha
KaXJIOM II1are yBEJIMYMBAEM Ha €AUHUILY.

Bremonnum npeobpa3zoBaHue A Bcero oOJaka TOYEK M TOIYYUM
3aI0JHEHHBI aKKyMYJSITOPHBIA MaccuB. Halins s4yeiiky B 3TOM MacCHBE C
MaKCHUMaIbHBIM 3HAY€HHEM, CMOXEM BOCCTAaHOBHTb 3HAY€HHE OINOPHOU
TOYKH, & COOTBETCTBEHHO U IOJIOKCHHE CAMOT'0 UCKOMOT'0 00beKTa. 3HaueHHe
9TOl A4eliku OyJeT ONMUCHIBaTh KOJMYECTBO TOYEK MCXOJIHOTO 0o0JaKa TOYeK,
KOTOpBIE NTPUHAIC)KAT 00BEKTY.

Houck cdepor B nmpocTrpancTBe. O600mEHHOE TpeodpazoBanne Xada
it 3D maHHBIX MOXET YCIIEIIHO MPUMEHSTHCS U Paclio3HaBaHUS chepsl
nnu cepudeckoit moBepxHocTH. Chepudeckas MOBEPXHOCTh — ITO 3aMKHYTast
MOBEPXHOCTh,  CO3JaHHAasi M3  OECKOHEYHOr0  MHOXKECTBA  TOYEK,
PaBHOYJAIEHHBIX OT HEKOTOPOW TOYKH. B ciydae cdepsl menecoobpazHo
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4YTOoOBl ONOpHAas TOYKa coBHangaia ¢ IeHTpoM cdepsl. [Ipu sToM mnmHA
BEKTOpa OT OIOPHOW TOYKH IO JIF000H Toukw cepbl OyAeT OJMHAKOBOW U
paBHOH pamuycy cdeprl. DTO H30aBISIET OT HEOOXOAWMOCTH MOCTPOCHHS
R-tabmumpl pacmo3HaBaeMOro OOBEKTa W CTaBUT HEOOXOIUMBIM YCIOBHEM
3HaTh TOJBKO paguyc UCKOMOW cephl, H COKpalaeT KOJMYECTBO ONepaluii.
Iouck cdepbl B MPOCTPAHCTBE ¢ MOMOLIBIO TaHHOIO METOJA OIHCHIBACTCS
CJIC/TYIOLIMM aJITOPUTMOM:

3aaTh TOYHOCTH A 4

e M
?::):I';?;lxg » Ilux mo BceM Toukam obnaka
) nausbix d ot 1 10 M ¢ marom 1
TPOMEXYTOUHBIX

YIIIOB) MPH MOKMCKE

Touek cdepst — UL, U2. v
‘ L{1KI1 110 BCEM yriiam
> AngleAlpha ot 0 1o Pl ¢
3anathk paauyc MCKOMOit marom PI/ Ul
cepst — Rs

v

Iy mo Bcem yriiam

v

3azaTh KOMUECTBO > AngleBeta ot 0 1o 2*Pl ¢
TOUeK 001aKa JTaHHBIX — marom 2*P1/U2
. v
+ LXc = Data[d][1] + Rs*sin(AngleAlpha)*cos(AngleBeta);
Co31aTh MaccHB ob1aka LYc = Data[d][2] + Rs*sin(AngleAlpha)*sin(AngleBeta);
Touek Aannbix — Data[M][3] LZc = Data[d][3] + Rs*cos(AngleAlpha);
Acum[LXc][LYc][LZc] = Acum[LXc][LYc][LZc] + 1;

v

321]'[0]1HHTL MacCHuB
Data[M][3]

B akkyMyJIATOPHOM MaccuBe
Acum[AX][Ay][Az] uaiiTu sueiiky ¢
HanOOIBIINM 3HAYCHHEM

v

TTo ungexcam i, j, K Haiinennoii sueiiku
Acum[i][j][K] BoccTarOBHTH KOOpAMHATEL
neHTpa chepsr

v

3anate
Pa3sMepHOCTH
AKKYMYJISTOPHOTO
maccuBa —
Ax, Ay, Az

Cospars Maccus BeiBecT KoopaHHATEI LEHTpPA cepbl 1
HeHTpoB chep — KOJIMYECTBO TOYEK 00JIaKa JAHHBIX,
Acum[AX][Ay][Az] npuHAIeKaImX chepe

OT06pa3snTh HaliIeHHYIO
cepy B mpocTpaHcTBe

OO6HyIHTH MAacCUB
Acum[Ax][Ay][Az]

Puc. Brok-cxema anropurma npeodpazoBanus Xada Ui ITOUCcKa cepsl B
TPEXMEPHOM NIPOCTPAHCTBE

165



ISSN 2079-0031 BecmHuk HTY "XTIN", 2013, Ne 39 (1012)

IHonck HeckonbkuX cdep B OJHOM HAKONMUTEJLHOM MaccuBe.
PaccMoTpuM 3amady moncka HECKOJNIBKHX cdep, 3aIaHHOro paguyca B obnake
touek. [TycTs npu moncke Kaxxaoro HOBOro 0OBEKTa aKKyMYJISITOPHBIH MacCHB
3aI0JIHSIETCS 3aHOBO ¥ BBITIOJIHSCTCS CIIEAYIOIINIT QJITOPHUTM.

1. 3amosHeHNE aKKYMYJIITOPHOTO MacCHBa.

2. [Nouck rmo6ansHOT0 MAKCHMyMa B HEM.

3. BoccTaHoBiI€HHE HCXOJHOTO OOBEKTA MO HAWAEHHOMY MakCUMyMy U
COXpaHEHHE €ro IMapaMeTpoB.

4. Tlouck cpeam BceX TOYEK BXOJSIIMX JAHHBIX TEX, KOTOpBIE
NpUHAJJIe)KAT HAMICHHOMY OOBEKTYy M YAaJeHHE 3THX TOYEK M3 HMCXOIHOMN
BBIOOPKH.

5. Ecau 4ncnno ocTaBmInXcsi TOYEK MEHbIIe opora (MM Jpyroe yCIoBHe
OCTaHOBKHM alrOpUTMa), TO BBIBOIMM HAa JKpaH pe3yJIbTaThbl IOHCKA HWIIH
COXpaHseM UX B (ailll, ”HaUe rmepexo K mary 1.

Kak BHIHO M3 OIMCAaHHOIO aJrOPUTMa, OH IIO3BOJIACT HAXOIHMTHh HE
TOJIEKO MapaMeTpbl HaiIeHHBIX OOBEKTOB, HO U TOYKH BXOJSIICH BBHIOOPKH,
KOTOpbIE €My NpHHAUIe)KAT. HenocTaTKoM 3TOro anropuTMa  SIBISCTCS
yBeJIMYCHUE BpeMeHH moucka B N pa3 Mo CPaBHEHHIO C HOMCKOM OJHOTO
oO0bekTa, e N — KOJNMYECTBO HaWJEHHBIX O0BeKTOB. Takxke BpeMs
BBINIOJIHEHHSI YBEJIMYMBACTCS M3-32 TOTO, YTO JUI KaXKJOro HaWJIeHHOTOo
00beKTa JJOKHBI ObITh HAIEHbI TOYKH UCXOIHOM BHIOOPKH, MPUHAIEKAIUE
eMy, 1 ynanessl. [Ipu aToM BpeMs 3alOJTHEHUST aKKyMYJISITOPHOTO MaccHBa Ha
MOPSIIOK OO0JIBIIIE BPEMEHH, HEOOXOIUMOTO JIJIs MOMCKA MAKCHUMYyMa B HEM.

Crnoco0b1 noBbllieHuss 3¢pdexTUuBHOCTH ajaropurma. PaccMmoTpum
BO3MO>KHOCTH COKpAIIIEHHS BPEMEHH ITOUCKA HECKOIBKUX 0OBEKTOB.

[epBBIii TOAXOA OCHOBaH Ha MPEANOJOXEHUH, YTO JIOKaJbHBIC
MaKCHMyMBbl ~ HAaKONHMTEIHHOTO MAacCHBa, COOTBETCTBYIOUIHE HCKOMBIM
00bEeKTaM, pacrojIOKEHBl Ha JOCTaTOYHOM paccTOSHHM Apyr oT apyra. C
MOMOIIBI0 3TOTO YAAeTCS WCKIIOYUTh MIard IOBTOPHOTO  3allOJHEHUS
AaKKyMYJIITOPHOTO MAaccUBa, YIaJeHHsS TOYEK M3 MCXOJHOW BBIOOpKH. DTO, B
CBOIO o4epenb, mouT B N pa3 coxparaer BpeMs BoinonHeHus (rae N — gucio
HCKOMBIX OOBEKTOB).

Hpyroii ToOAXoA OCHOBAaH HAa aHaIM3e BHAA AaKKyMYJIATOPHOTO
mpocTpaHcTBa. Tak, ecim B pemiaeMoil 3amade 3apaHee H3BECTEH Paauyc
cheprl, To chepy B aKKyMyJSATOPHOM TIPOCTPAHCTBE MOXHO 3aJaTh C
NOMOILBI0  KOOpAMHAT €€ IeHTpa. Pa3MepHOCTh  aKKyMyJSITOPHOIO
MPOCTPAHCTBA MOKHO 33/1aTh NPOM3BOJIEHO, HO Ye€M OHa OOJIbIIE, TEM MEHbIIE
OyIyT BO3MOXKHBIE OTKJIOHEHHSI OT UCKOMOTO IIeHTpa cdepbl. Takum o6pazom,
OpY YBEIUYEHHHM pPa3sMEPHOCTH aKKyMYJISTOPHOTO MAacCUBa OTKJIOHEHHE
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NOJIOXKEHHST HAHIEHHOTO pajWyca OT ero JSTAJIOHHOTO 3HAueHus Oyner
YMEHBIIATHCS.

VYMEHBIIUTH KOJIMYECTBO BBIYMCICHHHA MOXHO TAKXKe, €CIIH H3BECTHEI
IpaHULBI TIOMCKa HEeHTpa cdepbl. [t 3Toro HeoOX0AUMO MPOAHAIU3UPOBATH
BXOISIIYI0O BBIOOPKY TOUYeK (BEpOSATHOCTHHIM moxaxoxd). Ilycte 3apanee
HEU3BECTHBI 30HBI, B KOTOPBIX TOYKH MOTYT pacrojaraTbcs Oojee IUIOTHO U
30HBI UX MeHbIIeH MmIoTHOCTH. Torna OyaeM Impearnosarath, YT0 HAIIA TOYKU
pacmpezieneHbl B TIPOCTPAHCTBE paBHOMEpHO. Jlanee HaXoOuM T'paHHUIIBI
MOANPOCTPAHCTBA, B KOTOPOE TIONAAI0T BCE TOUYKU M KOOPAWHATHI MUHUMYMa
Y MaKCHMyMa CpeJi BXOSIINX TOUEK JUIsl KaKa0# ocH.

BuiBoapl. B pabore wuccienoBaHo 0000IIEHHOE MNPOCTPAHCTBEHHOE
npeobpazoBanne Xada. [lonyueH anropuT™ NoMcKa OJHOTO MM HECKOJIBKUX
cepryuecknx OOBEKTOB B IIPOCTPAHCTBE, OCHOBAHHBIH Ha NPeoOpa3OBaHUH
Xada. IIpeanoxeHs! crocoObI COKPAIECHNS BBIYUCICHHH alroOpuTMa 3a CHET
UCTIONB30BaHMUs HMH(GOPMAIMM O KOJIMYECTBE OOBEKTOB, HX pa3Mepe Hu
PacIoNI0oKeHUN B IPOCTPAHCTBE.
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VY naniif po6OTi NPOAOBXKEHI IOCHTIMKEHHS, HMPHCBSYEH! BUPIIICHHIO 3aBJAHHS IOIIYKY
NEKITbKOX C(EpUYHUX IIOBEPXOHb Yy MPOCTOPi, 3aJaHUX TPHUBUMIPHAM MAaCHBOM KpArloK.
3anpornoHOBaHO MiAXif, IO JO03BOJISIE JIOKAIi3yBaTH B MPOCTOPI Taki 00'€KTU Ta OOUHMCIHTH iXHi
napameTpH. JIOKIagHO AOCIHiKeHAa OOYMCIIOBAaIbHA CKIATHICTH 3alPOINIOHOBAHOTO alITOPHTMY.
In.: 1. Bibmiorp.: 8 Ha3B.

Korouosi ciioBa: cdeprdni 06°€kTH y IpOCTipy, MOLIYK JEKiNbKOX c(EepUIHHX MOBEPXHB,
00YHCITIOBATbHA CKIIAHICTb.
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In this work the researches devoted to the decision of the task of search of several spherical
surfaces in space, the points set by a three-dimensional array are continued. The approach allowing
to localize in space such objects and to calculate their parameters is offered. Explicitly computing
complexity of the offered algorithm is researched. Figs.: 1. Refs.: 8 titles
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