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AHHoTauuA. B ctaTbe paccMaTtpuBaeTcA 3a4ada YNaKoBKU 0OHEKTOB MPOM3BOJIbHOM
reomeTpmn. CoBpeMeHHble MeTodbl KOHCTPYWMPOBAHWA HepPerynApPHOM YMaKOBKU UCMONb3YIOT
mMaTemaTU4ecKyto Mofesb pa3MeLLieHnA 06beKToB Ha 6ase phi-pyHKUMIA M rogorpada BeKTop-
GYHKUMKM NAIOTHOMO pasMeLleHnA. 3TM MeTodbl NO3BOJIAIT MOJSyYaTb TOYHbLIE peLleHus,
0[HaKo B TO *Ke BpeMA ABNAIOTCA TPYA0EMKUMU U 04YeHb YyBCTBUTESBHBIMUA K pa3MepHOCTU
peLLaeMoi 334a4M M CTEMNEHN OeTanM3aLmn FeOMETPUM BEKTOPHBIX 06BeKTOB. Mcronb3oBaHme
OVCKPEeTHOro npeacTaB/ieHNsa pasMellaeMblX 06BHEKTOB B BUOE OPTOrOHasbHbIX
MHOIOrPaHHUKOB MO3BOIAET CYLLLECTBEHHO MOBLICUTL CKOPOCTb MOCTPOEHNA YMAKOBKU, YTO
[enaeT aKkTyasibHOM 3afa4y afleKBaTHOro npeobpaszoBaHnA GpopMbl pa3MeLLiaeMblX 06 BEKTOB
(BEKTOPHbIX MOaesner B ABYMEPHOM C/lydae W NoSIMFroHa bHbIX MOAEseN B TPEXMEPHOM Crlyyae).
Llenbto uccnenosaHuA ABNAETCA c1CTeMaTM3aLMA METOLOB, 0becrevmBatoLLmx popMmpoBaHmne
OPTOrOHanbHbIX MHOFOFPaHHUKOB Pa3fIMYHOM PasMepHOCTU OJ1A ONMCaHWA 06BHEKTOB
M KOHTEMHEPOB NPOU3BOJILHOM reoMeTpun. PaccMoTpeHbl MeToabl CO34aHUA OPTOroHabHbIX
MHOIOrpaHHMKOB Ha OCHOBE TEOPETUKO-MHOMECTBEHHbIX OMepaunii, aHaTUTUYECKOro
MOEeNMpPoBaHUA 1 BoKcenunsaumu. lNprMeHeHne TeopeTUKO-MHOMECTBEHHbIX omnepaLmi
HamydLwMM 06pa3oM NOAXOAMT AJ1A PYYHOro Co34aHUs OpPTOroHabHbIX MHOMOrPaHHMKOB,
XapaKTepu3yIoLLMXCA OTHOCUTENBHO HECNOXKHOM reoMeTpuen. MeTod aHanMTU4eCKoro
MOeSIMpoBaHMA NpeaHasHaqeH A $opMUpOBaHMA BOKCENTM3MPOBaHHbIX 06'-eKTOB HabopoM
aHaNMTUYECKN 330aHHbIX PyHKLMIA. [ToKasaHo NpYMeHeHWe PasfIMYHbIX Oriepauyii OTHOLLIEHWA
ONA NONy4YeHNa OpTOroHabHLIX MHOMOrPaAHHMKOB, OMUCHIBAIOLLIMX KOHTYP, BHYTPEHHIOW
1 BHELLIHIOW 06/1acTV aHa/IMTUYECKMX 3adaHHbIX 06 beKToB. [peioMeH anropuT™ co3aaHnaA
KOHTelMHepa B BULE OPTOroHasIsHoro MHOMOrpaHHWKa Ha OCHOBE 33JaHHOM BEKTOPHOM MoOe .
Bce npepcraBneHHble MeTogbl NPOrpaMMHO peaniv3oBaHbl C 0606LLeHNeM Mo pa3MepHOCTH
1 NMPUMEHNMbI 4NA peLLeHnA NTiobbIX TUMOB 334aY PacKkpos 1 YNaKOBKM.
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Abstract. The article deals with the problem of packing objects of arbitrary geometry. Modern
methods of designing iregular packing schemes use a mathematical model based on phi-functions
and a hodograph vector function of dense placement. These methods make it possible to obtain
exact solutions, but they are time-consuming and very sensitive to the dimension of the problem
being solved and the degree of detail of the geometry of vector objects. The use of a discrete
representation of placed objects in the form of orthogonal polyhedra can significantly increase the
speed of construction a packing, which makes the problem of adequately transforming the shape
of placed objects (vector models in the two-dimensional case and polygonal models in the three-
dimensional case) relevant. The aim of the study is to systematize methods that provide the formation
of orthogonal polyhedra of various dimensions for describing objects and containers of arbitrary
geometry. Methods for creating orthogonal polyhedra based on set-theoretic operations (addition,
subtraction and intersection), analytical modeling using a set of functions and relational operators,
as well as voxelization of flat and volumetric object models are considered. The use of set-theoretic
operations is best suited for the manual creation of orthogonal polyhedra with relatively simple
geometry. The method of analytical modeling is intended for the formation of voxelized objects
based on geometric figures described by a set of analytically specified functions. The application
of various relational operators to obtain orthogonal polyhedra that describe the contour, internal
and external regions of analytical given objects is shown. An algorithm for creating a container in
the form of an orthogonal polyhedron based on a given vector model is proposed, which makes it
possible to solve problems of irregular packing of objects inside containers of arbitrary shape. All the
methods presented in the article are programmatically implemented with a generalization in terms
of dimension and are applicable to solving any types of cutting and packing problems.
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BesepeHue

B IOKCKE HanboJee pavoHAIBHON CXeMBbI
pasMernieHusT (KOMIIOHOBKH) 3aJaHHBIX
00BEKTOB B OTPaHUICHHOM O0beMe. 3a/1auu Oml-
TUMH3UPOBAHHOTO Pa3MeIIeHNsI 00bEKTOB, IIPEI-
CTaBJICHHBIX 0a30BBIMH F€OMETPUUECKUMU (DUTY-

33,[[3111/1 pacKkpos M YIaKOBKH 3aKIIOYaroTCs

pamu (OTpe3KamH, MPSMOYTOIbHUKAMH, TTapall-
JIeJIeTIUTIEIaMu ), SIBJISIFOTCSI KitaccrmueckuMu NP-
TPYIHBIMH 33J]a9aMH TUCKPETHOU ONTHMHU3AIINH,
METO/IbI PEIICHUSI KOTOPhIX HEMPEPHIBHO pa3BU-
BAIOTCS Ha MPOTSHKEHUH 00JIee BOCHBMHUICCATH
net [1]. O4eBuIHO, YTO MPH pa3MeEIIeHHH 00b-
€KTOB HEPETYJISAPHOUN (POPMBI CIIOKHOCTh pelia-

MHcTpyMeHTanbHble cpeactBa B> 3pdeKTUBHbIE anropUTMbI
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