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EXENRFEEMERAE: SS—HEMEERNREGTRRE, RAFE B A K <l E
THHEERGE, B 7T ILEETRPEHEO ZREEERE RS, ARNREEER
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M., FHX—HERREBRBEERILEE Bezwr HHEZEREEER Fr 2 (g
RFICE S ENE, AXEZETRPE L RFWAIE 2 BRCE B, HEpeE st
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7H Bezier = fAfiHE Rl
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R Zi+i+k=n Wik R:‘ik B?ﬂ(f’)
() = - Z£+i+k=n W;ik Bh(?)

, p€T, (1)

R Zi+i+.§=n 0 ; R* B"}t(Q)
(¢) = - Z:‘+i+k= :k B; k(‘?)

, g€ T*, (2)

Hrh Bﬂ;k(f’) Bﬂ;k(Q) A1 76 n YR Bernstein pRZ%E(; RiiuR?;k(O < b,k << m3t + ]+
k = n)24 Bezier W#& A,
THEREED LM G EASHEE Bezier ZAhm A 2RI /LA E XA W&
B EER VBT RIELHREE PR M.
5|3 1. (Kahman) BEWHEMA P(u,v),Q(x,y) (u,r,x,y€ [0,1]1) AR
M EHE

Pll,y)=Qu,y)<v=y<1, (3)
Q.(0,v) = p(»)P.(1,v) 4+ q(v)P,(1,v), (4)
P9 B (o — B JURTEE SR RY 5 kB 16 2
Q..(0,v) = p(v)*P,(1,2) + 2p(v)q(»)P,,(1,0) + q(2)*P,(1,0),  (5)

W)X B R T 2 — By JLA & 52,
512 1RYIERAAI S RCE 2], HE5 R 1 BEIHEFMSEEIE TR H,
513 2. 3 R, 5 Ry(9) EALIREHE
R)(9) = Ry, (p), (6)
D,(R:»(9)) = v(D,(R{,(»))) — u(D, (R, (£))), (7)
W R P 1D 20 JLARI—B B £ 0Y s 5 IR T 2
D, (R%(q)) = o*(D,.(R,(#))) — 2w (D, (RH () + (D, (R (2))), (8)
WU e T 00 JL AR — B e eay, Hd
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D.R*(») = 2 R*(») — -2 R*(», (9)
Ou Ow
D.,R*(p) = -——R"(p) — 0 R*(p), (10)
Ow Ov
NG AR R #2207 MR DT MR H.
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ntm i= 0 j=max{Q,s—m<+i)

SIE4. & R,y (0<<i,f3i+i<<n),w; DRREQ2)RINAT Bezier S
MM B HEF, MAE(21)FA Bezier KRS P, (r,s=10,---,n) ENATF B,, FE
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input; P = {P,,0;,0< i< i< i< mtA,u,v,(A+u+v=1,0<<0)m,n
output;: R = {R,,,0,,.0<r,s < n-+ m,}

Produre getsur (P,R A, pu,v,m,n,)
begin
W 1. [converting rational rectangular form to triangular form]
for 0 rys<n+m, r+s<n+m
suml <— (,sum2 < 0

for 0L 1Ly
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a< max(0,s — m + 1)

b<max(s,n— r + 1)

sum3 <« (0, sum4 <« 0

for a1 b

Ci<rl/il(r—i)!

C;<s1/it(s — i1

Copnen+m—r—)1/(m—j—i—s)t(n+i—1r—1)l

C,.,<niml/(n+ m)|

sum3 < §;P;;C,.C,;C,, + sum3

sum4 < g;: P;;C_;C,.C,, + sum4

end for

sum] < sum3 %k C,, + suml

sum2 «— sum4 X C,, -+ sum?2

end for

¢, €— sum2

b, <« suml

b, < b,/a,

end for

result 1: b= 1{b,,,c. ., 0 r,s,r +s< n+ m}
5B 2. [generated adjacent rational triangular patch]

for 0 rys<nt+m, r+s<n-+m

i<—-m-rn—7r—g

b, «b,

Cpgy < Oy

end for

for 0s<<n+m, r=0, t=n+m—:

R, < b,

Wygy < Ulpgy

end for

for 0s<<n+m, r=1, t=n+m—s—1

Wy €= Aty T pg41, T VO,

€ < A0y + pO 4y, T+ VO,

Wyep < A0y 41 + @014, T+ Ve,

d;,, < l“mﬂbmﬂ -+ Hﬂ‘51:+1:bu+1: + vaz::bzu

-Rlu < (l@u;:ﬂbun-{-l na ﬂﬂ'o:ﬂ:bo:ﬂ: + valstblﬂ)/wln

R, < Qw1 iRy + poy e Rory, + vdyy,) 0,

end for

for3Cr<n+m, 0K s<<n+t+m—r, t=n-+m—r—s
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end for
result 2: R

end
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A METHOD OF 3D OBJECTS RECONSTRUC-
TION FROM RANGE DATA

Tian JiE Dar Ruwer

(Instiiute of Ausomation, Chinese Academy of Sciences, Besjing 100080)

ABSTRACT

In this article, we present a new technique for the reconstruction of 3D object
models from its range data that obtained from an active 3D range finder based on
object rotating. Our technique is to transform range data into Bezier control net
points, then we use rational Bezier surfaces as approximation surfaces. In order to
use this method, we discuss the problems of geometric continuity for rational Bezier
surfaces. This problem is an open problems of CAGD. Concise conditions of first
order and second order geometric continuity for rational triangular Bezier surtaces
and between rational triangular Bezier patches and rational rectangular Bezier pat-
ches are given. Meanwhile, the transformation formula between rational triangular
patches and rational rectangular patchesare 1s obtained.

Key words: Range data, 3D reconstruction, surface modeling.
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