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Extraction of Surfaces of Revolution by Estimating Sectional Curves and Rotation Axes (4t" Report)
The University of Electro-Communications: Yoshitaka Midorikawa, Kazuto Saito, Hiroshi Masuda

So far, many researchers have proposed methods for shape reconstruction of pipe structures by extracting cylinders and planes.
However, in manufacturing plants for liquids and gases, rotating surfaces and generalized cylinders are typically used as well as
cylinders and cones. In addition, free-form surfaces that cannot be represented as generalized cylinders are also used in engineering
equipment. In this paper, we discuss methods for precisely reconstructing rotating surfaces and generalized cylinders, and
approximately reconstructing other general shapes such as fillets as mesh models. In our method, we combine our surface extraction
method with a general shape reconstruction method to reconstruct complete shape models of engineering plants.

Key words: Point-Cloud, Reconstruction, Solid of revolution

1. &
TR F T 5 THHECRERMN L EDO VI 2 b—v

)

a U EATIBRCIE, BIICESER 3D BT NVEERT D2 &0
RKOBID. TOROITE, BHEXL —F2F ¥ T2 Lo TH
BENT-EEERBEE OISR S G AT d. St
FAW T IR A AL T, S S P -CHAED X 9 22 il |
HEO/PNSWIZIR Z i LT, B R e & ORI R & 1T
IMFZE TN TE T2, L L, LRI =< HFELLo+
OFIR BFEET D720, ERTIETIE 3D T A0 BB
LW —RA B ZLAFETD.

Fex s, THETIE, BWIERPKEEZH S TS T MW
THREBANCH N D TR & LT, BlIfisR & — e b M R 2 it 9- 2
FIEIZOWTRE L1 FEEEIE OO E v Iz 2 kT’
RKEEERSETH LN DR, —MILMEIX, BrmBikz bl
IR > TAA =T S THLNLBRTHS. 2L, T¥
7T v MU, FEHR RS — AL B TR R T & v B B il
DEETHZ LB,

FRATHY 72 B B4 Y CTld o 72 S K 2 LHP 2 R B Ak L
DT, TNETELDOMERREINTET, & 2IF,
Kazhdan » ® Poisson Surface Reconstruction (PSR) [2] T
W, VAR ERBE R T L S e s R L, EME R
B EIL TRy 2T VEAER LT,

L)L, 2D X5 e FETIIRED W AFEERHEE LT
D05, EERMOFTIE, FHIGETBREONTND 720, M
FEDRFEDRET ALV, BRREEIC K 2 HETIE, ROXREDN
HHGE, RARRMHAEERLTLE) LWORMERD .
W) DFIREIZ R LT PSR ##H L7z #E R 2 X 1(b)IRT.
1DE R T Loz, BER ENER L THEET DHEATIC
BOTIE, SBERRET DO, BEOEMHME@ELTLE
VY, TEMICERO 2 WIRNAER I TS,

AR TUE, FxBNRE LT, BERE, —BEMFEE2ERT D
FiE%x, PSR 7R EORZ EAR—Z2DONHR TR AR T
EEABEDED LT, HOMRREDD D RN, 1%
ANZZ Y R TIR R E 1T O 22 25X 5.

2. FHEOHE

FF, SEENS, BEREE —BEME i A . AR
ETAYXYT U—LET VIR LT, FEAEHLT 6% IR
U925 Z & COIWNE 245 5. 0%, Y EokEims o
KM ETV, fEHE2 7 — v 352 Lz kb, BlIEEEK,
— At 3 i i 2 ARk TS

WIS, ERAT & SRR AT 5. BRI, SRS
T, EEAND ERS O A2 AN TEHE TS, & OmfiAr & A
BEID, PSR e P ORI BEAR—2AOFEEMEAT 5. F DR,

(o) i 2: AL I I D 2 D T

et Sz EA R, —RAbM R S b, ERA & R
FRLTENTHZ LT, REOHDRHEELMTT D, 0%,
PSR (2 & D TR ETT 5.

BB, ERENTZA Y Y aET D5 L, BlEEE —f1k
M IS T 8y 2 MiEd 5.

3. [EE#E, —BEABORN

X 22, FEHEAE —fbH &2 LR 2 FIEEZ R, ATk
T, BRI RIED & 5 SHED D TH HRIELE L TRk %
HHTA2ZENARETHS. £, AHEYA Y7L —AICE
#al, XYZ O EERYEH S ORE 2R BT S, X
2(2) 1%, SMMEICRE SN YIBmIC L0 Ak SOk
ZRLTWS. ®IZ, Yrm LT, FEBEEZITY. O
fEEME DRV I Z B 72912, BELZ&EL, HBHEIL LI
RBEET B AERPHS/ NI WFEM &, R ERROLENK
EVEMZBRET S, SN EHEZX 20277

wiz, K20k 5z, HHINO LR ORI
D& T N—T LT, RBlERE, —BLMEOEMET 5. F5H

®) B 2 725 A pk S 7z dhi
1 R¥&ED & 2 WFED D O i R



DT 4 T 4 > 7 IR WR S O MRS R 6 L Ce/h 3R ik
FHOWTHEHALTWAD, SBREL TWAEAITIE,
@D LI, BoTeHHIBHENDZERHD. ZORE
HRRT 57012, RFZEECIIFRHO 7 v—7 i s h,
DR HEE S =%, T OICEE R FHETYA Y7L —20
YIMR 2tEmL, M7 ¢ v 7 4 7 %475 2 LT, BBk
FWIET 5. Zo#EECKY, K 30b) ©L5 I EET
x%. HIGEHEZ, HMEOFHEICHERTLELTWSED, o
DX D7 2BPEDFHEAITH 2 & TEEOEEMEN M LT 5.
B#%IZ, BoNF-HIZ L—F %2 HWT, EiGE, &b
M OAERREZAT 5 . EHS RO A O & o & 8
2 B0 2 kT, — B LM B oSRA L, KL Fs
REASNPLHE LN H L EREE AT ERE iz
R 5. thEOEREREZ X 227~

4. ERRT & REEOME

4ITRT LT, BT E RN E Z Bz & &, DAL
B &R A i A AR T A FikE LT, PSR Ao
TW5. ZDOFEIL, out-of-core EIZ LD, KB AHETHHK
25 EIITHESNL TS, LnL, ZOFHIETEDOREN D
L6, FEKRGZHMEZAER LY, AMOEE@E LD
THRENRD D, FD7=w, EFERM 2 FH L7 S BEcEm L
%5, 1(0)-() \TR L2 L 9 R TEMICHER TE R WBR
FERLTLED.

T, RBFETIE, AEREICE < A5 RIREA & —
EHEEBRHL, T2V T, RESHEZMET L%
Ez 5. fseartik, i o s I B D TR E AR
MCUE L THEOLNL ML FICEMBEICSE2ERT DT
BS54 5. 20k, MO FLES AR LTSI L Tol
M EFFoTHARY M EHETZZEICE D, IERIEHE
54%. K512, M1 OHETRLEEEE —REHEfFEE LT
WL, ERAESEEE LCGER LA Z R

ARBFFE T, RS I IEMR T & R ST O S BB NS
Z LT, RELIZEHEMTETD. K 61%, ERI NI iERMT
EEBEATTOABISGEM LD E R LTS, Z OB K
LT, PSREGEM+TAZ L2k, thimak 4+ 5. £lEn
i e T &K T(a) 1IZRT.

LDOIWR L= A EAE, K 7TO)IIR LK XL 5 I2E

(2)x,y,z fil~DEIWTHE R ()W I FE ARl S SR

(M7 —Er IR (d) i A2 s 2R
2 B £ T O

N
A \
4! |‘/ \ 4
! [ A
| | | i
1 J i
i \ / !
\ f
\' "\ ,/’ "I
\\ ,-"\ /’

—

@FMINT 4 v T 17 OMMNT T 47
SHINCTDT 1 v T 1 ¥ 7 itk OWri IR s

l I,
NG/ N
b 2*@7 {1"@'
. /'fv,;\\";:'?, ‘

(a) RIED2ERE (b) R¥ED D ETE

4 BB E SRED © o A R

5 JBINY DA SR

()R AT (D) (b) R ELA T (2)
[0 6 5600 RE & 5 S 0D & i

()i e RBE AT
T HSEAGEBIAETE O PSR IZ X 5 il A RS R

(OfiZE RGBT

Lol & fMas 52 L3ed, ERathmsLmkshTnd
ZEWbND.

727ZL, PSR Ti&, WM A vy a2 LTHASh, &
(B FRRCEHE AR & W o 2R IR LTV S 0T, 1B il i
Ik & 1372 > TW7g, 22T, —BALMFECEESE L L TR
HENTZEHFITONTIE, Ay v 2 OBEEMIET 5.

5. #E

AW TIE, AFEOFiEZ AW TER I D M2 HER L
ToMisEmEE L, A FIETH D PSR 2t THW S Z LTk
ST, BEORWEmAEOND Z L ERLE.

SR, FHERIZEY L CRIEEA O#iFHOHEE TS0, W%
7Ry FHRALZHEIT 2 FEIC OV TG 21778 > T <.

E BN

[1] f)E2E, ZEHE FnN, BEH 72 Wik 4 E 2 3D < KIBUREED & O
WM CGF 3 W), 1 LSk FiS 2017

[2] M.Kazhdan, M.Bolitho, H.Hoppe: Poisson Surface Reconstruction,
Eurographics Symposium on Geometry Processing 2006



