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MFTERR R OBEEE (330) @ At first, the curve reconstruction problem was formulated as a
graph-theoretical problem, and methods for solving these problems were developed. It
was proved theoretically that the performances of the conventional thresholding method,
greedy algorithm, and exact algorithm become better in this order. On the other hand, a
formulation for surface reconstruction problem was found to be hard. Therefore, two other
approaches were explored. In the first approach, unknown parameters are put at sample
points, and the shape reconstruction problem is formulated as an “undulation”
minimization problem. In the second approach, a curve is considered as a pair of a medial
axis with a distance function. Future research will include to complete these two

approaches.
AR ERR
(SFEHAL - [)
B [ 2 & it
2008 4F-Ji 1,100, 000 330, 000 1,430, 000
2009 i 600, 000 180, 000 780, 000
2010 - 600, 000 180, 000 780, 000
FE
R
ww o Ft 2, 300, 000 690, 000 2,990, 000

WFFE5y 8« FHE S
B OSF - B - HFHRE AT 4 TIHERE - T—F =2
¥ —U— R : Voronoi [¥, Delaunay = Hl, FRMEL, #lif, HaiEfk.

1. WFFEBRAA S 4] D5 5

L= =L P RAXy ;L 0EE D%
K& &bl 3 Wik EO RO E 55,
CHEST D ENTEL LRSIz, XD

fid, MERRE L THLN L REENLIT
DOMEDZEARET V& HEIICEIRT 2
TEPIFESNTE . o FETIE, 1
TE S AN F-RITELS LTV D 720 EOARGE



BTV, BRI Ok %2 B0 #
I ETe E, L0 AR Tl gk I
RiIFBH., 207, SESITHAMEEEE L
RWHIEOHRENR SN TE., k57K
BEORCTRLFENRT e —F0—2|Z,
Voronoi [X & FEEIL 2 —FEOE 1554 K] % F]
AT2b00nH%. EFiX, Voronoi X% M
WAHZ L2k, [EED 2 SEOMIC THEE
E] ZE#/RTHIENTEHILITERL,
MRS | OEFIDRRKERD X 9 RTIRIE
TLIEDOWSEZ BIGT HIZE S T2,

2. WEOBEM
ARWIETIE, 3 WITTDHEIZBIT BTV
Y RLDOKEEB L OEEO N LA AW
L L7 HEOmEL WS EWRTIE, B
HEMRAEETIER L, BT A E i E &
LCERIT DY, L0 RfiEZ2 RO
DIt ED D 2 Ltk -~ T, HRY
BERTDHIENTEDEEZTZ. Ll
NG, HERLREFE CiFERD D Z LN
TERTE, BEENRFETHDL END
ZEIETERW. RBFFETIE, BTV
U X ADFEERD AN D, BLER
WL LEZAEBRDITLY»EEZZ. ZD
HEYDT=DIZIE, 3 WILDGHETET 25 %
HOTIEARL, XV HfliZe 2 RouDGAET
L VBN RZRD, Ho2mRAE 3R
TOBEITENT & W) ERIE Tl D L 9
LEZ.

3. WOk

B RIIIEIRE T 7 v T Y XA DB
KCThHD, TAI) RXAOHRE - E
B EBR L WD H A 7 LT K o TR 23tk
5. PIFEEIL, 3 RITOBEESIHEICE
XND, 2WIEOHEDT VT Y XAD
R EIT ). EERSL, EARLEEN
RKELS RS THRWEICHE Z KBTI 2
TNIY XLAOBEETHD. LNLERDL,
VX ) UDOERICEBOT FrY—T%
DIDHIEY, EARLEENE D 2T,
BEXxE —BIZEDDHZ EIIRARETH 5.
AWFTE T, Heab TIEZ2BEmAICERY A
N5 Ik, HEom EAx B ET.

4. WFFERR R

(1) Bh#RIE TR, B/ NEA 2-factor [EE
WRE SIS, ZOMEERES DT VT
URALELT, BELRIZESLD, BE
FBIZELDb0, BIXOBEMELE X, 20
g CHE TR EE A A L35 2 & &2 BRER I AE
L7 (FD.

ZHUCHBEL T, BEARLEE N E T
ETIELWETHAELND Z EBFEA L. —
FRtERR 0SB 25 &, BEAEIC X
HH0OBIOEMKEEICE D L OITREE
THDHD, BRI ET2 N DRENEN,
FEAIIZTEREIEIC XL D b 0 L s iRk
EHEWSITDHI LI BEAD. —F, il
BIERIEIZ DWW TIE, BREIEIC X A RTET
BoNl-bO0, FERETSEONR)NoT
PLEOM R E, %ikoimx [1] & LT
REINT.

AT OB YT E T, 77 7HGHN
RERMBICHESXT LT XL EHREHTHZ
LEEZTHE. LLEENRG, 3 kLB
JAREOERAENHEL <, BEMTIXIO
HETITI N EOWEEOERN BiAD 2
U ECHIT L7
(2) B & 1T H A2 DR E R D, HERK
O OHIET MERRIEZIRE LTz, ZOFik
TiE, HabniZm BICERSZE <.
Z DOfE B, BFEA ST, 3 RIT D RS 2 H o,

WIZ, EASZESELTEDL -ABA Y
Ta RS 5. MEET VL, THE, A,
B E Wo I HIIB R A RTET D2 2 ENE
FNDH. £ T, KWFFETIE, chordal axis
EIEIEN D SEEIC RS X X v o 2 Rk
PiTo7 (F). 2o LoiIcAdahz A
v ok, WA AR AT & W O RS A



SEF
AN S
e SN e
B W e Yy ’ 2 (’
= ) perele
e AN i 2N
/ - - AN !
F L S B R AR RS 7, /iy

i
S i S
AR AT L

.

WIS, MEFETIE, Aviall&End
BHEROESEHEET D, ZOBMNDZDHIZ,
AR EIEE 2 RAHE LTEW. E
RKEOEER L MEZ D, [TEORICBT
HEEESEMEC I, HEETDHZENTEXD.
ZITC, filEE LA EMET -4 &
LCHERATAZ ENTE D Farin OffilEER
i L7=. Farin OffFNEIC LV ELND )R
HE, WINoSIcBW TRy Al iET
HDHERMBENTND.

LREMREEEA L, HEERMEEE LT
Blesd7en G, MEEED S R0 Bk
e DI E b FiEE AW TR, X
2, FRILOZEERT — 2 &5z g
TV EIRT.

RETFEL, EROBER—2THRE SN T
WD EEERE NS -EET VEERT D)
HBELTHERTAZENTE D, F77, Wb
R =L OB FRLELTHEATEAAT
B2 B 2 BT 5 7212, AIC & - TH
FKENRDPREHBLLTWESRKZ S LI
HETAFEIONHTES. ZOHRBDORED
W2, B0l ohThyWiliEzZ Eo ko
WCRBET I E V) MERERSN TV D,

F72, AWFROX— L7255 2071%, *T
A= L LTAREEEZ, BEHD 5020 MNK
INE T2 D AR ERE T EVI E 2

ThbH. KRFETIE, 2 WaolE EoRK L

LCHimzET kL. b EOFIRETIC
R EXITIE, 3 WuEMIZBWTEXLN
TERRZROF S Z LN TE R
eV, ZOHEMOTEOIZE, BEEERIc
L A2EORBIENFLTHL EEZ T
5.

AWFIEIE, F2¥EE 3] L LTRESN
(3) Fiz, #hfOFRIIEL LT, HlidliE X
Ol 2> B O BB OB & LTl & #
I HE2BRTDH I E2REK L. 2D
BHIOT-0OIZ, bzt y hU—27 L&,
Xy NI =27 FOBERSIZT—E2NE52 5
nNiLx, 2y bU—7 L0V O RIZEBT
57 —X OmEE R L.

ZOHMOEDIZE, *v bU—7 ZERIC
BT 5B OER My FRetE 2 ERT D
FERHDH. EHIT, Kirchhoff OEHIZ B
MM AREE 2 ER L. £/, #kk
WOy REEE D IS, BEORY NT—T A
TIA U E Ry P U — 7 ZEENCHRIRE L
7=, BHNAMEOF A2 FRICRT.

Interpolation (y)

0 5 10 15 20
Parameter (x)

PR OWFFERE & L TiE, EERICHhi#E o
RVE~ LA LIRS 5 Z & ZEIT b
5.

AWF7eiE, Mrzesek (1, [2]B XU
[1J& LTHERERSNE.

5. ErpdEFiam L5



(WFFEEA . IHIE5 R M ORI IE# 12
ES )

GEEEams) G244

[1] H. Hiyoshi, Spline interpolation on
networks, Japan Journal of Industrial
and Applied Mathematics, % 7t A,
Vol.27, 2010, 375-394.

[2] H.  Hiyoshi, Optimization-based
approach for curve and surface
reconstruction, Computer-Aided Design,

EHiA, Vol.4l, 2009, 366-374.

(3R] GH3fh)

(11 BHEAEE, x> bV —7ICB) 2k
BT BRERY NT—T AT T A
VAR, BAS A A 2009 A
S TR, KPR, 2009, 277-278.

[2] H. Hiyoshi, Spline interpolation over
networks, Proceedings of the 2009
International Conference on Scientific
Computing, Las Vegas, Nevada, 2009,
47-52.

[3] H. Hiyoshi, Optimization-based
terrain reconstruction from contour
maps, Proceedings of the 5th
International Symposium on Voronoi
Diagrams in Science and Engineering,
Kyiv, Ukraine, 2008, 112-122.

6. WFIER

(1) WFzefk

A& /AHE (HIYOSHI HISAMOTO)
FILFBERF « HTFE - MR
WIEEE B 40323331



