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Abstract: We explore for designing an algorithm to construct NURBS surfaces with approximate minimal area
which interpolate given boundaries, and hence supply a gap that the current NURBS system is unable to design
minimal NURBS surface effectively which is urgently required for engineering. Applying multifold techniques of
NURBS surfaces such as knot-inserting, Hybrid polynomial approximations, etc., one can convert a NURBS surface
into Bézier patches which are relatively simple to get minimal surfaces; then by using iterative method of
optimizing the control points of each sub-surface and updating the whole surface continuously, one can obtain
approximate minimal Bézier patches with high-precision successfully. In the end, one could choose the
corresponding iterated approximation algorithms according to various requirements of different users, to compute
the NURBS surfaces with approximate minimal area which satisfy boundary position constraints.
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iteration.
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(-0.5-101) (-0.5,-1,-11/3) (0.5-1,-1,1/3) (0.5-1,0,1)
AT BT s ) B X [3,3,3,4,4, 41 .45 AT BN 5 Jot Mt A7 3 AL S i) L ALK /) Bézier lliin4n &l 3 o,
Bl 4:45 7 — 5K X =7k NURBS fi 1 )47 0 50l A0S 2 R B IR FHEBE (P, 0) g W1 T
(-11,0,0) (-11,-2,1/3)  (11,-2,1/3) 11,00
(-3,4,0,1/3) Unknown Unknown (3,4,0,1/3)
(-3,-1,0,1/3) Unknown Unknown  (3,-1,0,1/3) |’
(-1,-1,0,) (-1,-1,-21/3) (1,-1,-2,1/3) (1,-1,0,1)
THIHT R I EL[3,3,3,4,4,4] .45 HAF B 5 ity A 3 AL A AU AR /)N Bézier T 4N 4 Jiw.

Fig.1 Result of example 1, the green solid points are Fig.2 Result of example 2, the green solid points are the
the control points of the bounds of the surface control points of the bounds of the surface
Bl 41 kgl A S0 B R 3 7s 3 FH4R I TR K2 ] 2 B vk 54 B S0 i r 3R s 3 542 1 TR
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Fig.3 The result of example 3 Fig.4 The result of example 4
3 Bl 3T AR 4 B4 fitsEas R

AR AL T AN T4 P SR IR T 45k b — B NURBS S AR /N i T 1 590, 56 552 B N 0 A 132
(K90 = NURBS i 1, F S B B AE 1 777 ) TE A A0 A 2% 75 24 1 (R A2 F 500 A Bézier A/ i i I, A SC I
SRR REA TR o0 B REAT U S, BAT S0 G RS AR A s e R g, T HL R 2 kO B T IR AL R, R A
Y 1R 3 RIS TRDACATY . DR e, i 258 o A ot 1 4 5 1) 2% RS 25 I A s 1k o S B 1) NURBS i T, 5 424 )
ity LR BRI R —

BOSH AR, FRAT IR A S ARG T SR AR B [ AT R I
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