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In this study, we present a method to generate adaptive nodes for three-dimensional (3D) meshless
analysis. 3D models of the structural analysis are usually constructed as a combination of simple
shape models generated using modeling tools such as CAD systems. On the other hand, in the field

of computer graphics, there have been proposed a number of techniques that make it possible to

create complex shape models from a set of point obtained by 3D range scanners. One effective way

of the modeling is to represent the surface as an implicit function and the node generation method

presented in this paper is based on the structure of the implicit function representation. We also

present some numerical results of a 3D problem.
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Fig. 1 Schematic view of reconstructing an implicit surface by
MPU.

EERRLTWA, 7L, HERNE2XTICEIT /0O
BETHY, 3RITGCOEETEDNFRSTRMIC s aHlEh
5, DI, ZOMNEHEER L ERD, R LDHRLE ¢ TH
T, ZHOLE, FEATERINSEE yi(x), 0z) 2 AL
T fle)ZRDEHIZEREHT 5,

M
f@) =) w@)0=), TeQ. (1
i=1

EL, g e PO ETEYRER ORESFE—FICH
SEAMBTSHD, Oiz) idE L O BT 5O REHE
To2RWHTH S, B, FLALTERINS 2 KEE Ox)
ks 2 ik CHRLL, DA DML U EE & T £ TR
Mica#l T3,

|Qi()|

< : 2
o<, IV Qi@ = MY 2

ZOHIEAECHE A, Lo il e R IR AU 22 S
TREFIELZFOREZLNECRD, 20T T
FRERPERRER LRI, LD X Ic MPU
ETik, B f@) 25Emmic oMl e VR E W T
RBESINS, Fig2 ICRAFEZMHWTERLBRET L
EFRT, 22T, empu=100ThH B,

Kz, BARFHIIEERE IC & b 1§ 6 ik mitE 3 KonIBiRo#
MICOREET 2 7=, BROWHICBEITD o 0fisz %
B3 2055 H 5. MPU B:C & 5 Bl 4 F ki &
iE, BRI ERE NS, E7, BB o #
HisE % G aric it h X e 9% AR S h, MmNET
BREREAVPERINDGNNSH S, LizdioT, &L
Dl i R R T, IRICERE L 2B 2 b o iR
BHERTAIENTES, X602, BRI f(z) DfEIZER
OHNFTIEL G h 2Tl L d7cd, ERLAHRD
WHRHIEDIERICE S TH Y, f(O>0 B bRt HREE
BRI LB B A it R T & B, 2L, MPU

Table 1 Number of nodes in case of each level.

Level | Number of nodes
4 386
5 2329
6 7363
7 10939
8 11815
9 27519
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Fig.2 The implicit surface model reconstructed by MPU (Input data

: Stanford 3D Scanning Repository).
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Fig.3 Nodes created inside the object.
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Fig.4 The relative error as a function of a total number of nodes.
o:Node generation on grid, A:Node generation by MPU.
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