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Re-sampling of 3-D Object Range Data by
Cube-Based Segmentation
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Abstract  An efficient method of re-sampling 3-D object range data automatically by cube-based segmentation is
proposed. First, analyzing the 3-D object range data delivered by an optical measuring machine quantitatively, the
outline of the 3-D object shape is obtained. Then the 3-D object shape is segmented by cross sections. As a result. a
group of cubes in the 3-D object shape space are formed and the discrete range data are divided into each cube. By
re-sampling the data in each cube the new patches in which the regular rank arranging points are formed. Using the
re-sampled points it is possible to reconstruct the 3-D object shape with sur face parametric equations. By employing
the proposed method the experimental results are given. Th(’? results show that this method has a robust and superior

capability in handling the range data of different object shape.

WY key words 3-D image processing. cubc-based segmentation. date re-sampling, 3-D shape representation.
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The block diagram of cube-based segmentation
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Fig. 2

The cube segmentation of a 3D object
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Fig. 3

The forms of segmented surface in cubes
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Fig. 4

Re-segmentation of polygonal patches

B 4(a) CRT & D 2 HAROHAIE, 20 R AHMTE
28y F & —DOMUMTEME Sy F L —D2D = fMIEMIE Sy
FUBGET 5. BAETEER/NY — 2120 4(a) 1ITRT
LIBHEOOTEEELFSH LS. BHEOKEE LT, £4E
WO 2mEMONBEEE L, 2 AEOEESREDOSH

WERD, AAEMTE Sy F % DOMiE Sy FITMT 5.
B 4(a) DBITIL, F4 BDHFEBE 2 5.

BT 4(b) {URT & 9 MM Sy F OB, FD
NATEH Sy F %2 OO WUETEIE Sy FICHSET 5.
ZDBA, I 4(b) IRT & 5 B DO HESEIOFENED D
b, HOEOKEL LT E5EMO 2 LMo EE % E
HL. 2 SO HEEA B OSERIC X b AT Sy F
T oMM Sy FIC5 8T A, FOREIIZE 4(b)
DHH BEICEK I NG, BoNFHAmliiEi/ vy F 128 L
T, WARME Sy F5 5 V3 EAIBRE S Y FOBa &
[T &9 AL 2172 .

3 EMAIRET — 2 OBEXRIE

3.1 BEXNMLEAOEREE

—-felC, HEHHE LR S 3 KOuEHILE BT - 2 2 5
KRTEIRGA LTS, nid 2 OMHiE/ Sy F OB E
MRZ P VTHL. QUEME Yy FHAOERETHE.
H,Qtn 22l BEAMEUELHENIEETAZ L
BTED. RELE CORET 2 FECETNC Fa—
T OHIZHITE Y F O 6 MBI NY — Vi LT, Qing
Kb BTz RS,

Fig. 5 The computation of a resampling point
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Fig. 6  The generation of resampling point on ridge
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The generation of resampling point on boundary

BI7IRT &) 2B L TWa oG Sy FOTEA B
P, Py, P3P, P5. P (P, P, 2383 5) L¥5,
T MmNy F B M x M{BOFERLE % 5
THZERBRET DL, MiE Sy FERHREOEERLA
DEAFMBETHLI LFRT S, MFE/ Sy FERMLE M
PRS2 ERT 22012, 9, F2—SOF- -k
B ZOoOME Sy FIEE P P2 WT, 20700
TEHRTHERD DN PP, L MBEO SR % KK0 &
) IEET 5.
Qi=Py+(i-1)x L=
i=1,2..,M

(9)

CZTC, QM5 PP LDETHB.

RIC, BEEE LTV B oM Sy F O 2R ERO KT
AT P VERBET S, K TIORT & 2lifi/ Sy F a b
DHNHEHNT P hn, Eny RO L iTRDOHNS.

(Py — P1) x (Py — Py)

" =[Py = Py) X (Py — B)] (10)
_ (P, = Pg) x (P — P5)
™ = (P, = Pe) x (Pr = Py)] (11)



"ohion, Eny2 HWT,

_ Ng + ny
™= Tt o] (12)
X oT, BTNy FEERE O FEAMETIC BT 2 EE

AT N bnd o N s,

DOV, T TIRDIMI PP H D MIESETIQ,
& DBMERNS P vneHvT, 3 6) 1E>T, MA
DEMERPPER S N5, KEMIBICH LT, IR
WHERED 3 2 B AEET — 4 2 0 @I 5. 1 (7). (8)
ZRCT, 2O MARDERKZNEN 3 ATHIREF VD
KHE DZEHEERDONL, Kb 6Nz MDD
COWMENN Y FEREEO MEOBEERLESICTL L
T 5. ZhoD MEFEALESHE Sy F0 1 Ko
FREERT 5.

Fa—T OFOME Sy F A 3(a) 1KRT & I BREA
BOBET, COZABMES Y F95 1 KOBERE 2 THA

RGBS LIER, SATME Sy F OBEALICB VT,
Z D 3K OBEFRM O BEAR TS Lk o Wi Sy
FOBEERL LI RERINS. 2, XKECHE v
FHROFERMEE 2 ERT 272000, ZOHBERZIEL
ZITNER LRV, CoOMBEERET S0, LBEOF
WETIT% 9. T, SABME Sy FOEODTES KL
T, &2RTHRTIRAOES2EHEL, 20W, B3
REDHT L DM T HTHAFHBEMELTHI LT 5.
K, BonMBEPERREMB LA b0 LT 500
C OFERED MEOBEREGICHEINE.

3.3 HAE/Vy FADBEANEADER

3.2 EiCHIE Y TR LA S N2 HEEALL % v
T, M Sy FHROBEAMLAEERT LA TES.

Pum

Fig. 8

The generation of resainpling point on surface
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The measurement data of a car model

Fig. 9

Fig. 10

The resampling result of the car model
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