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Abstract

Engineering optimization design is to determine the design parameters reasonably under the
given constraints, search for the best design plan from many engineering design plans, and obtain
the optimal value of one or several engineering design indexes. With the application of computer
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technology, more and more attention has been paid to visualization technology. The combination
of visualization technology and engineering optimization design is one of the research hot-spots in
recent years. In the paper, visualization technology to optimal design is studied with the feasible
domain of engineering optimal design problem, single variable minimization and multi-variable
minimization, combined with cases and MATLAB practices, to create conditions for solving prac-
tical engineering problems.
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Figure 1. Plane visualization of feasible domain
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Figure 2. 3-D visualization of feasible domain
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Figure 3. Chart of changing trend of f (X)=sin(x)+3
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Figure 4. Evolution process of single-variable minimization
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figure (1)
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plot(x, y) WA e
figure (2)
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options = optimset('Display’, ‘iter’, 'PlotFcns', ‘optimplotfval’);
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Table 1. Conclusions for typical single-variable minimization
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Figure 5. 3-Dvisualization of banana function
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cla reset; %35 bR A A

axis off;

x =[-2:2:2];

y = [-1:.2:3];

[xx, yy] = meshgrid(x, y);

2z = 100*(yy — Xx."2)."2 + (1 — xX)."2;% 7 £ PR 4
hsv2 = hsv;

hsv3 = [hsv2(11:64, :); hsv2(1:10, )];

surfHndl = surface(x, y, zz, 'EdgeColor’, [.8 .8 .8]);% — 4 i [ [X]
axis off;

view(10, 55);

colormap(hsv3); % — 4k ¥ {4 5]
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hold on;
[c, contHndI] = contour3(x, y, zz + 50, [100 500], 'k";
set(contHndl, 'Color’, [.8 .8 .8]);
drawnow
colorbar%f #
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Figure 6. Visualization of optimization of banana function with unconstraint
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options = optimset(‘LargeScale’, 'off', 'Display’, 'iter’, 'PlotFcns’, ‘optimplotfval’);
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Figure 7. Visualization of case 2

B 7. 262 AL RIA

Table 2. Conclusions for optimization of case 2

2. Bl 2 piiessie

B f(X) e A HUE
(-3, 0) 27 i ¥
(3,2 31 % S ONIENS!
(1,0) -5 po R R
2 -1 i L3R

6. LRI BRI R AT SKTR
YR RBIE AR RIS, A I R A R 2 AR, 7]
minf(X)=1OO*(xz—xf)2+(1—x1)2 @
st. X2 +x5 <1

X

DOI: 10.12677/met.2022.115063 542 MU TR S AR


https://doi.org/10.12677/met.2022.115063

), ERE

Xiv Xo—— I

f(X)——HFreR3L:

min f (X ) ——3Kf# f (X) KR

st——RZW T,

LHRARA I R R AR ZE R A — 2k, [ 8 R AL iR B L AL SRAR A T AL 7 s LR R A X =
[0.7864, 0.6177]", f(X') =0.0457.

B R 2 AR SR AR

1
0 2 4 6 8 10 12 14 16 18 20
Swop | | Pause Iteration

Figure 8. Visualization of optimization of banana function with constraint
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options = optimset(‘LargeScale’, 'off', 'Display’, 'iter', 'PlotFcns', ‘optimplotfval’);

[x, fval] = fmincon(banana, x0, [1, [1, [1. [1, [1, [], @banana2, options)
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Figure 9. Schematic graph of box-type cover plate
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Figure 10. Visualization of optimization of box-type cover plate
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options = optimset(‘LargeScale’, 'off', 'Display’, 'iter', 'PlotFcns', ‘optimplotfval’);
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% H b 5k $07F2 7 xiangxingYHO1.m
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