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Developable Surface Construction

[Aumann G. 2004] [Tang et al. 2016]



Developable Surface Construction

[Liu et al. 2011]

[Chen and Tang. 2013]



Developable Surface in Ship Hull Design

[Konesky B. 2005] [Pérez and Suarez. 2007]
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System Overview

D, (u)
Quasi-developable Surface

Boundary Curves

OR

S(u,v) =D;(w)(1 —v) + D,(w)v

Interpolation Result

Type Points

Input Output



Key Idea

How to get good Parameterization?

Optimization < Parameterizatio
Interpolation

Approximation Result

o

Interpolation Result
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1 Boundary Construction

Chord Length

A

Type Points Boundary Curves
(Cubic B Spline Curve)
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2 Initial Ruled Surface Construction

\

/ Search Ruling Compute Interpolation Parameter Construct Ruled Surface \
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v; ==(s; + t;) Sw,v) = D1 (w1 —v) + D,(Wv
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3 Quasi-developable Surface Construction

/

|
: |
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|
: Xl ° * T Cl :
' e o W !
: Dy (u;) :
' :
|

Quasi-developable and |
: : . — ! _ !
\ Boundary Approximating U; as the parameter of X; Sw,v) =C1 (WA -v)+C Z(u)v/l
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Parameterization of boundary curves driven by developability
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Optimization

r{:“]\? FdiSt + Adelp + BFfaiT' + yFregular
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Optimization-Boundary Distance

Faist = Z (“i(df)z +(1 - “i)(dil)z)
i=0

D4,D,

a; = |cosO|

d; = a;(dD)? + (1 — a))(d})’
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Optimization-Developability Constraint

Faeveton = ) ((L(w) - M) + (Ta(w) - M)* + (o) - M)’

j=0 Ni () = Np(wy) = 0

Di1(uj) Single complex Constraint

Ti(uj)
/ ’X/ N as variable
x U

L(uj) f
. N(w) Ti(y) =0
/DZ(N/ {N(w) - T(u) =0
N(w) - Ly () = 0
\
Ni(uj) = L(uj) & Ti(uj) =172 Multiple simple Constraint

IL(w) X Ti(uj)l'l -
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Optimization-Smoothness

Regression Curve

=0
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Optimization-Normal Regular

Normal Degeneration
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Result-Hard Chine

Boundary curve
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Developability Colormap P .
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Result-UBC Fishing Vessel

Boundary curve Main deck
Upper chin
Lower chine

Profile




Error Controllable Data Point Modification

l
Developability Colormap | Boundary Distance Colormap Joosx
16 08
l
! |
0 | 0
l
l
I
Approximation Result I " Approximation Result
-----------------------L---------------------
o I o
Developability Colormap 6 : Developability Colormap !¢
, I )
o | 0°
I Max Error 5.60°
l
l
Interpolation Result I Interpolation Result after Modification
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Continuous Mapping

Finite Rulings

Discrete Mapping

//l\\\\\\\\\\llll

uarez. 2007]

Infinite Rulings

Continuous Mapping

<

Ours
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Limitation

e | e

Hard chine 2 7.65s

UBC fishing vessel 4

Efficiency
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