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AHHOTaUuA

3amgada TpeXMEpHOIl PEKOHCTPYKINH OOBEKTOB MO H300paKEHUIM
Ype3BbYalHO aKTyaJbHA B Hamle BpeMs. MBI IpejiaraeM HOBBIIT
ITOPUTM JUISl PEKOHCTPYKIMN OOBEKTOB (GOpMBI 0000IIEHHOTO
IIMHAPA TOo JAByM wm3o0paxkenmsM. Ilox  0000ImeHHBIM
IIMHAPOM ~ OylneM IIOHMMaTh Telo, OCh KOTOpOro  —
NIPON3BOJBHAS ~ TNPOCTPAHCTBEHHAsT  KpuBas,  CEUCHHE  —
NpOW3BOJbHAs ~ 3aMKHyTas  Iutockas — kpusas.  CedeHue
MIEPIIEHIVKYSIPHO OCH B KaXKIoH Touke. CedeHHe MOCTOSIHHO I10
¢dopme, HO ero MacmTad MOXKET U3MEHSTHCS BIOJIb OCH.

ANTOPUTM COCTOHUT U3 ABYX OCHOBHBIX miaro. Ha mepBom miare
Ha OCHOBE OJIUIIOJSIPHOM T'€OMETPHU IO ABYM H300paKeHUSIM
CTPOUTCS OChb OOOOIIEHHOTO IWIMHApAa B  TPEXMEPHOM
npocTpaHcTBe. Ha BTOpoM ImIare 1mo BBEJECHHBIM MOJIB30BaTeIEM
JTAaHHBIM PacCUUTHIBACTCS ()OpMa CEUEHHS U Jjajee aHATUTUIECKU
BBIYHCIISIOTCS TIepIEeHAUKYIISIPHEIC ocu CEUCHUS
PEKOHCTpYHpyeMOl Mojenu OOOOIIEHHOrO INWIMHApa, II0
KOTOPBIM IIOJIHOCTHIO BOCCTAHABIINBACTCSI TEOMETPHST MOJICIIH.

Knrouesvie cnosa: pekoncmpykyus no Habpockam, mpexmepHas
peKoHCmpYKYus, 00001 eHHbIL YUTUHOPD.

1. BBEAEHME

3amaua TpeXMEpPHOI PEeKOHCTPYKIMK OOBEKTOB IO H300paskeHUSIM
Ype3BblYaHHO aKTyalbHa B HAllle BPEeMs B CBA3M C TEM, 4YTO
HEOOXOZMMBI ~ OBICTPBIE M TOYHBIE METOJABI  IIOCTPOCHHS
(oTopeanlCcTUUHBIX MOAeJeld OOBEKTOB peaJbHOr0 MHpa, a
¢boTorpadun ABIAIOTCS HanOOJIEe IPOCTHIM CIIOCOOOM TTOJTyICHHS
nHpopMaIu 06 00beKTe HHTEpeca.

BoccranaBnuBaTth TpexmMepHylo (opMy OOBEKTa MOXKHO Kak IO
OJHOMY H300paXEHHIO, TaK U IO MOCIEIOBaTEIbHOCTH €ro
n300paXeHUu C pasHeIX pakypcoB. Ilpm sTOM, perynupys
KOJIMYECTBO N300paKeHUH 00BEKTa, MOMKHO MOITYYHTh PA3TUIHBIE
COOTHOILEHUSI CIIOAKHOCTH M CKOPOCTHU IMPOLECCA MOJIETHPOBAHUS
U €r0 TOYHOCTH.

Jlnst  peKOHCTPYKUUH  OOBEKTOB  HPOU3BONBHON  (OpMBI
HCTIONIBb3YIOTCS. HEKOTOPBIE YHUBEPCAIBHBIE METOJBI, KOTOPBIE Ha
TEeKyIMA  MOMEHT HE MO3BOISIIOT  OBICTPO  MOTY4YHUTh
KAa4eCTBEHHBI pe3ynbTar. [lyii  pPEeKOHCTPYKIMH OOBEKTOB
OTNIPENENEHHBIX KJIACCOB, MM KOTOPBIX AalpUOPU H3BECTHBI
HEKOTOpbIE  CBOMCTBAa (OPMBI, HCIHOJB3YIOTCS  CIELHAIBHO
pa3paboTaHHBIC  ANTOPUTMBI,  YYUTHIBAIOIIKME  OCOOCHHOCTH
00BEKTOB JJaHHOTO KJlacca Tel. B naHHOM ciyuae MOKHO CTPOUTH
pasnuyHble KOMOWHAIMM YHHUBEPCAIBHOCTH alIrOpuTMa M €ro
TOYHOCTH.

ANTOpUTM, TPEUIOKCHHBIA B JaHHOW CTaThe, CTPEMHTCS K
KOMIIPOMHCCY MEXIY CJIOKHOCTBIO Ipolecca MOJIETHPOBAHMUS,
BBIPAYKaEMOM B KOJIMYECTBE B3aUMOAECHCTBUI C IOJIb30BATEIEM,
YHUBEPCAIBHOCTBIO PEKOHCTPYHUPYEMBIX OOBEKTOB M TOYHOCTBIO
pe3yibTaTa.

JlaHHBIA ANTOPUTM TO3BOJISET PEKOHCTPYUPOBATH OOOOIICHHEIC
LHWIMHPEI 10 HAOPOCKaM IOJIb30BATEIIS 10 JIBYM H300paKECHUSIM.
Ilon 0000HIEHHBIM IWIUHIPOM OyaeM NOHHMAaTh TEJo, Y
KOTOPOTO OCh — TIPOW3BONIbHAS IPOCTPAHCTBCHHAS KpHUBas,
CCUCHHE — TPOU3BONIbHAS 3aMKHYyTasl IUTOCKas kpuBas. CeueHme
MEPICHIUKYIIPHO OCH B  KaXIOH Touke. Mbl  Oymem
paccMaTpuBaTh CEUYCHHE, IIOCTOSIHHOE M0 ¢opme, Macmrad
KOTOPOTO MOKET U3MEHSTHCS BIIOJb OCH.

BHyTpeHHHe u BHeNIHHE KaaMOpPOBOYHBIC MAHHBIC IS KaMmep
M3BECTHBI 3apaHee. JIsi HX TIOIYyYeHUS  HCIONB30BAaNCS
HMHCTPYMEHT KaJIMOPOBKH KaMepHl 110 mabony [7].

Crarpsi UMeeT CIEAYIOIIyI0 CTPYKTypy. Hactb 2 mnpencraBiser
co0OH KpaTkuil 0030p CYIIECTBYIONIMX METOJOB TPEXMEPHOU
PEKOHCTPYKIUH 00BEKTOB MO M300pakeHusM. B wactu 3 onucan
MPOIECC HMHTCPAKTUBHOTO BBIICICHHS OOBEKTAa HAa BXOJHBIX
n300paxeHusx. YacTp 4 MoCBsIIEHA BOCCTAHOBJICHUIO OCH TEJa B
npocrpancTBe. YacTh 5 mMOCBsIEHAa MOJEIMPOBAHUIO CEYCHHM
0000IIEHHOT0 IMJIWHApPAa B JBa OJTama W  IOJYyYCHHUIO
pe3ynbTupyomei Mmoaenu. B 3akimountenbHoit yacTi 6 mpoBeaeH
aHaM3 MPEIJIOKCHHOTO METOJa, TOKa3aHbl Pe3yJbTaThl PadOTHI
Ha peaJbHBbIX JaHHBIX, a TakKXKe YKa3aHbl BO3MOKHBIE
HaIlpaBJICHUsI JAIbHEHIINX UCCIIEeJOBAHUH.

2. OB30P CYWECTBYIOLWNX METOAOB

Hpennonaras{ psaxg OI‘paHI/I‘{eHI/Iﬁ Ha OOBEKTHI HUHTEpECA,
HanpuMmep, TaKU€ KaK TIIaJKOCTb KOHTYpa HWJIM BO3MOXHOCTbL
napamMeTpusallii, MOXKHO PEKOHCTPYUPOBATH H_II/IpOKI/Iﬁ KJ1acc
00BEKTOB pCajlbHOI0 MHpa.

B [1] mnpemmaraercst oOmmii HOAXOX JUIL PEKOHCTPYKIHU
HECKOJIBKHX KiaccoB Tel. Ha nByx mnm Gonee n300pakeHHUSIX
BBIJICISIOTCS.  COOTBETCTBYIOIIME  APYr  IPYry  KpHUBEIE,
xapakrepmsyomue o0bekT. Ecmm 310 Temo BpameHws, TO
HEOO0XOMMO BBLICIUTH 00pa3yrollyro U ochb. Ecii 00001IeHHbIIH
LWIMHAp — TO cedeHWe U ocb. Jlamee 3TU  KpUBHIC
BOCCTaHABIMBAIOTCS B IIPOCTPAHCTBE IIPU HNOMOLIM aIrOPUTMOB
cTepeoBulieHUsA. 3aTeM cTpoutcs nosepxHocTs Tuna NURBS no
cooTBercTByIomel (opmyne. B mepBoM cimydae oOpasyromas
BpAIIAeTCsl BOKPYT OCH, 00pa3ys TaKMM 00pa3oM TeJIO BPAIICHHSI.
Bo BrOpoM ciydae cedeHue MABHXKETCS BIONb TPACKTOPHUH,
3aJ1aBaeMOi OChbI0, 00pa3yst 0000IIECHHBIN IIHIHHIP.

Bonee TouHBI, HO pecypcOEMKHMH METOJ 3aK/IOYaeTCs B
MIOCTPOCHUH  OOBEKTa, MOBEPXHOCTH KOTOPOro  oOyazaer
HauOOJIBIIEH  TJAJKOCTBIO, HCXOAS W3  JOIOJHHUTEILHOMN
nHpoOpManyy, TaKOW Kak CHIY3T 00beKTa Ha H300pa)keHHH,
HOpMall K HEKOTOPBIM TO4YKaM IOBepXHocTH [2]. Yciosue
MaKCHMH3AIMH TJIQJKOCTH 3aIHCHIBaeTCs B (opMe JlarpaHknaHa
U pelraeTcsi B MaTpUIHOH opme.



JUIs peKOHCTPYKIMU TeJ, OONamalolX OCEBOH CHMMETpHUEH,
JAHHBIA MeTox MoXeT ObITh pa3BuT B [3]. Mcmome3ys dakr
CUMMETPUH 00BeKTa, KOJIN4ECTBO HEeoOXo Mot
JIONIOJIHUTEIILHOI nHpopMan MOKHO YMEHBILUTD.
IIpenycnoBueMm CIIyXKMT COBIAJCHHUE MPOCKLMU MOJEIU C
rpaHunaMH  oObekTa  Ha  H300paXeHMM W yCIIOBHE
OpPTOrOHAIBHOCTU HOpMaJIl K PEKOHCTPYUPOBAHHBIM
00pa3yIoIM 1 OCH HaIlPaBJICHHUS KaMEpBL.

Eme omHUM METOOM PEKOHCTPYKIUH HPOU3BOJILHBIX OOBEKTOB
SIBIISICTCSL KITACCHYECKUU MeTox nedopMupyeMbix mozenen [5].
Meton nmehopMHPYEMBIX MOJIEICH OCHOBaH Ha MHHUMH3AIUH
(YHKIMOHATIA-OHEPTHH. OHEPrueid B JAaHHOM Cllydae CIyKaT
OTpaHUYEHMSI, aHATIOTUYHbIE MPEAbIAYIIEMY TOAXO0/1y, HAIpUMep,
CTETCHb OJHM30CTH CHIYdTa PEKOHCTPYHPYEMOH MOJENU K
JTAaHHBIM Ha N300paKCHHH.

3. BbIOENEHUE
OBOBLUEHHOIo UMNnHOPA

Ha »rame mnoOAroToBKM K PEKOHCTPYKIUM HEOOXOJUMO Ha
BXOJIHBIX H300paXEHHUSX OTHENUTH OOBEKT OT (POHA, TO €CThb
BBIJIETIUTh I'paHULbl 0000uIeHHOro nuauHApa. IIpenmnonaraercs,
YTO MONB30BaTEIb BPYUYHYIO 33[aeT OOKOBBIE KOHTYPHI Ha 000MX
BXOJIHBIX H300paXEHMSAX, U BEPXHEE WM HIDKHEE CEueHHe
o0beKkTa Ha OAHOM U3 wu300pakeHuid. [nsi MoIeTHPOBAHUS
KPUBBIX ObUIM BBIOpaHBl KyOWMHYECKHE CIUIAiiHBI, TaK KaK OHM
MO3BOJISIIOT € AOCTATOYHON TOYHOCTBIO ONHUCHIBATH HEMPEPHIBHBIE
IIaJKue KpHUBbIE, B TOM YHCIE 3aMKHYTble, KaKHUMU OOBIYHO
SIBISIIOTCS KOHTYPBI U ceUeHNne 0000IIEHHBIX [IHINH/POB.

ITosb30BaTeNb MOCIEAOBATENBHO BBOAUT TOUKH, HAXOIAIINECS Ha
cedeHnu oobekTa. I1o HUM cTpouTes KyOuyeckuil cruiaiit.

To e camoe MOBTOPSIETCs A1 JIEBOW U ISl IPABOM T'PaHUL U AJIs
JIPYToro U300paxKeHusl.

Puc. 1. O0001meHHbIH UIHMHIP C BBIACICHHBIMH M0JIb30BaTEIEM
CeYEeHHEeM U 00pa3yOIMH, TPEICTaBICHHBIMI KYyOHYeCKMMI
CIUIaliHAMM.

4. NOCTPOEHUE OCH
OBOBLUEHHOIo UMNnHOPA

IIpenBapuTeIbHBIM  3TAllOM IIOCTPOCHHS OCH  O0OOIEHHOTO
LUUIMHAPA B TPEXMEPHOM IIPOCTPAHCTBE SIBISAETCS HAXOXKACHHE
TUIOCKUX OCell Tena Ha M300paKeHUsIX, UCXOIS U3 BBIICICHHBIX
0JIb30BaTEIeM OOKOBBIX KOHTYPOB.

Jns oObexkTa Ha KaXOOM M300paKEHUM HAXOOUTCS CKENeT —
HA0Op KpaTyailliX OTPE3KOB, COCHUHSIONIMX COOTBETCTBYIOLINE
TOYKM Ha JICBOM W Ha IMPaBOM KOHTypax. AJITOPUTM MOMCKa
ckenera ommcadH B [6]. Ilmockas ocb ecTh COBOKYIHOCThH
CepeMHHBIX TOUYEK HailIEHHBIX OTPE3KOB.

TpeXMepHa;[ OCb Te€jJla B IPOCTPAHCTBE CTPOUTCA METOAOM
nepeceucHss BUAUMBIX O60IIO‘ICK, OpOXOAsUuX 4Y€pe3 LEHTPLL
KaM€p U TOYKH INIOCKUX oceil.

camera 1 camera 2

Puc. 2. TpexmepHas och Tena B IPOCTPAHCTBE, IIOJIyYCHHAs
NepeceueHNEeM BUANMBIX 000JI0UEK, IIPOXOISIINX Yepe3 [EeHTPEI
KaMep U TOYKU IJIOCKUX OCEH.

5. MOOENUPOBAHUE CEYEHUN
OBOBLEHHOIO UMNNMHAPA

5.1 PacueTt chopmbI ceyeHumn

Ha nannoM stame B MIPOCTPAHCTBE CTPOUTCA OAHO U3 ceueHui
TCJa, KOTOPOC COOTBETCTBYET TOMY CCUCHUIO, KOTOPOE BBIACIINIL
110JIB30BATECJIb.

Hcnons3yst mpenmosioxKeHne 0 TOM, 4TO cedeHHe 00OOIEHHOTOo
UWIMHIpA IEPHCHIUKYISIPHO €ro OCH, OHO MOXET OBITh
MOJIY4EHO MPOCKLHMECH BBIIECICHHOIO MOJb30BATENIEM KOHTYpa
CCYCHUSI HAa IUIOCKOCTh, MEPICHIMKY/SIPHYIO BOCCTAHOBJICHHOM
OCH B BepxHell (WJIH, COOTBETCTBEHHO, HIKHEH) Touke. CedeHue,
HaxoJslieecss Ha JAHHOH IUIOCKOCTH CYTh IIepecedyeHHe Jydei,
MPOXOJAIIMX 4Yepe3 KaMepy M TOYKH CEYCHHs Ha KapTHHHOM
IUIOCKOCTH, C JJAHHOM IIOCKOCTBIO.

camera \

Puc. 3. IlocTpoeHne mI0CcKOro CeYeHus o BHLACTICHHOMY
M0JIb30BaTEIEM KOHTYDY.



5.2 PacueTt maclwutaba ceyeHumn

Ipeanonaras, 4yto (GopMa CeUEHHs BIOJIb OCH HE MCHSETCS, a
MEHSCTCSI TONBKO €ro  MacmrTad, MOKHO aHATUTHIECKH
BBIYMCINTH MAaciiTad BCEX OCTANBHBIX CEUCHHI MOZENM, Kak
TakoOW MHHHMAIBHBIA MaciiTab cedeHust [, MPH KOTOPOM €ro
MIPOEKIHS TepecedeT OOKOBbIE KOHTYPBI 00BEKTA.

Jlns ynpoleHus pacueToB KOHTYpBI, CEUEHHE M OChb OOBEKTa,
MpeICTaBlICHHbIe CIUIaifHamMu, pa30uBaroTcsi Ha oTpe3ku. [lpu
MOBBIIIEHUH YACTOTHI AUCKPETH3ALMHU MOXKHO JOOHMThCSA 000
JKEJIAEMOM TOYHOCTH.

ITycts TpexmepHas Touka ( — LEHTP MCXOJHOTO CEUCHUS,
TpexMepHas Touka /4, — Touka ceuenus, {=1..N, rne N-—
UMCIO TOYEK B CEUCHMM; [, — Napamerp Maciraba CedeHws.
Torna B,— TpexmepHas TOYKa CEYEHHUs, COOTBETCTBYIOLLAs
napameTpy [ MOMET ObITh IPEACTABIEHA CIEAYIOIIMM 00pa3oM:
B=(4-C)t+C.

IMycts MaTpuma P, pasmepuocT 3 x4 — marpuua IpoeKIHHU st
usobpaxkennst  j=1,2. Torma npoekuus ToukM B, Ha
usoOpaxenue j ectb touka b, = (x,,);), KOOPAMHATbI KOTOPOH

MOTYT OBITh BBIYECIICHBI CIICIYIOLIHM 00pa3oM:

Xi '

Y );' P b= X'z
B,'= 7 ) =L Vi T Y'/ 7'

ll Z’

Takum 00pa3soM, KOOPAMHATEI TOUKH b, SBISIOTCH APOOAMH, B
YUCIMTENIC M 3HAMEHATeNlNe KOTOPBIX JIMHEHHBIC BBIPAXKCHMUS,
3aBUCAIME OT MCKOMOro mapamerpa t,. [Haiee neoOxoxumo
ONPEJENNTh TAaKOH mapamerp f,, IpH KOTOpoM Touka b, Oyner

MPUHAUIeKATh  BBIJCJIICHHOMY KOHTYpY, Hamnpumep, JIeBOH
rpanune. IlycTb naHHBIM KOHTYp 3aZaH IOCIEA0BATENILHOCTHIO
OTPE3KOB, KOHIBI KOTOPBIX 3alaHbl TOYKAMH dk =(xk, yk),

k=1.M,tne M — ducno Touex B koHType. Torma s Bcex
s k=1.M -1,

COCTaBUM CHCTEMY, ONHCHIBAIOIIYIO YCIOBHS IPHHAUICKHOCTH
TOYKH b, JaHHOMY OTPE3KY:

OTPE3KOB € KOHLOAMHU B TOYKaxX dk u

A -x,+B -y, +C, =0,

min(x,,x,.;) < x; < max(x;,X,.,,),

min(yy, v,.,,) <y, <max(y,, vi.)s

. i e -
Puc. 4. IIpumep paboTs! anropurMa. J[Ba HCXOAHBIX H300paskeHNUs (CIeBa) U MOTydIeHHAs! MOJIENb (CIpaBa)

rae  xooppuumentst  4,, B, u C, 3aKa0T 1paMyo,
COOTBETCBYIOLIYIO OTPE3KY.

Ecnu nanHas cucreMa MMeeT pelleHHs, TO HaWAEHHbIM IS
AQHHOTO OTPE3Ka MapameTpoM f, OyAeT HauMMCHbIUEE W3 HHUX.

HckombiM napamerpoM ¢, OyAeT HanmMEHbLIEE CpPeau Beex

HaWJIeHHbIX 3HA4YeHUN NapameTpa Juil Bcex oTpe3koB. [Iposens
aHAJIOTUYHBIC BBIYUCIICHUS JJII BCEX TOYEK bl., i=1..N, mbI

TIOJIy4MM COOTBETCTBYIOLIME 3HAYCHHsI 1apamMeTpoB ¢, . FickoMbimM

HapaMeTpoM [ [UIs JIEBOTO KOHTypa Ha IIEPBOM H300pakKeHHH
OyZIeT MHHUMYM CPEJI BCEX Hak/ICHHBIX TAPaMETPOB ¢, .

AHaNOrMYHbIE BEYHUCICHUS MOJDKHBI OBITH INPOBENEHBI U VIS
BTOPOro KOHTypa Ha JaHHOM u300paxeHuu. [Iposens momoOHbIE
BEIYHCIICHUS [UIT 000MX KOHTYPOB M Ha BTOPOM H300pa)kKeHHHU,
MBI TIONy4MM 4YeTblpe 3HadeHWs mapamerpa f. [ug
HHUBEJIUPOBAHUS HETOYHOCTEH KannOPOBKH KaMephl U BBIACICHUI
TONIB30BAaTENs, CIEMYeT CUUTaTh HCKOMBIM IapaMeTpoM [ He
MHHAMYM CpEIM 4YeThIpeX HaHICHHBIX €ro 3HAueHWH, a ux
cpenHee apupMeTHIECKOE.

6. PE3YJIbTATDI

IIpemnoskeHHBIH anropuT™ OBLT peayn3oBaH B cpene Matlab.

AnropHuTM OBUI IPOTECTUPOBAH HA PEATBHBIX 0OBEKTaX M MOKa3all
xXopomme pe3ynabrarel. IIpuMepsl pabOTHI  anropuT™Ma ISt
pa3IMYHEIX 00BEKTOB ITOKA3aHbI HA pHC. 4.

B kauecTBe ManbHEHMIINX IyT€Hd pPa3BUTHS AITOPUTMA MOMKHO
paccMartpuBaTh ~ OpPHMEHEHHE  0ojiee  TOYHBIX  METOJIOB
PEKOHCTPYKIIMH TPEXMEPHOH OCH OOOOMIEHHOTO IMIMHAPA, a
TaKKe aJanTaluio JaHHOTO AlTOPUTMA ISl PEKOHCTPYKIMU
00BEKTOB 0OJIee MMUPOKHUX KIIACCOB:

1. ceueHue NepeMEeHHON (dbopmsl (ceyeHue  uMeeT
HENOCTOSIHHYIO (JOPMY M MEHSETCS B Pa3HBIX MECTaX OCH)

2. ceuyeHHE HE NEePHEHIUKYIISIPHO OCH:
2.1. TOCTOSIHHBI{ YTOJI MEXIy CEYEHUEM U OCBIO
2.2. TepeMEeHHbIH Yrol MeXAy CeYCHUEM U OChI0

3. cedyeHHE HEIIOCKOe

4. oCb UMeeT Pa3BETBICHUS

Tarke B KadecTBEe OTAENIBHOM 3aaud MOXKET PacCMaTPHUBATHCS
BOIIPOC O  BBIUMCICHHM KaJHOPOBKM IO  BEIJEIICHHBIM
TI0JTb30BaTEIEM JaHHBIM, HCHONB3Ysl aIPHOPHYI0 HH(OPMAIHUIO O
cBoifcTBax (OpMBI 0OBEKTA.




7. BNArOAAPHOCTHU

ABTOpBI BBIpaXalT OnaromapHocTh Bmagumupy BexneBiy 3a
LICHHBIC 3aMEYaHNs U KPUTHKY BO BpeMs paOOTbI HaJl allrOPUTMOM
W TO TEKCTy cTaTbU. ABTOpBl Takxke OnarogapsaT AHTOHa
KoHy11Ha 3a 1IeHHbIE KOHCYJIbTALl|H.
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Reconstruction of generalized
cylinders from two images

Abstract

Image-based 3D reconstruction is an actual problem in computer
vision nowadays. We propose a novel algorithm for 3D
reconstruction of generalized cylinders from two calibrated
images and user sketches. The axis of the generalized cylinder is
assumed to be an arbitrary 3D curve. The plain cross-section of
the generalized cylinder is assumed to be an arbitrary closed
curve. It is orthogonal to the axis in each point of the axis. The
cross-section has constant shape, but its scale may change along
the axis.

The proposed algorithm consists of two steps. At first step the 3D
axis of the generalized cylinder is reconstructed using epipolar
approach. At the second step the plain cross-section shape is
computed from the user input and the cross-sections orthogonal to
the 3D axis are analytically computed, which allows to reconstruct
the whole geometry of the object.

Keywords: sketch-based, 3D reconstruction, generalized cylinder,
image-based modeling.
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