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Development of a design assistant system using mathematical curves and surfaces
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In Nordic countries, Lame curves (also known as superellipses) have been
utilized for product design. At the end of the 20th century, a Belgian botanist Johan Gielis
generalized the notion of Lame curves and proposed so-called Gielis curves. With this in mind, we
started this research by analyzing the geometric characteristics of Gielis curves from the viewpoint

of mathematics. For example, we proved several theorems on the limit curves of Gielis curves and
the relation between the parameter values of Gielis curves and their geometric features. We also
derived models which describe the relation between human senses and geometric features. For example,
we showed the relation between the values of curvature and intuitive feelings about how tight the
curves are. Based on these results, we finally implemented computer programs which assist product
design development.
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for ($number=1; $number<=$end; $number++) {
$pn[$number]=($number-1)%5+1;
$pa[$number]=2.00;

$pb[$number]=1.00;

$pp1[$number]=3.00;

$pp2[$number]=-3.00;
$pg[$number]=(int(($number-1)/5)+1)*0.5;
$ptmin[$number]=0;

$ptmax[$number]="16*pi";
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10) (5.0, 200, 1,60, 3.00, ~3.00, 100}
(12) (200,200,1

(22) (200,200,100,300, 300,250
(23) (300,200,1.00,3:00, ~300,230) | (24) _(4.00,2:00, 100, 300, ~3.00,230)
(35) (5.00,200,1.00,300,-300,2.50) | (26) (1.00,2.00, 160, 300, 300,300
(27) (200,200,1.00,3:00, 300, 3.00) | (28) (3.00,2.00, 110, 309, —3.00,300)
(29) (400,200,100,3:00,-3.00,3.00) | (30) _(5.00,2.00,100, 30, ~3.0,3.00)
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http://www.math.sci.ehime-u.ac.jp/~matsuura/nd/index.html
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