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Geometry Analysis

o HIEO| 3 M H BHE
OA = x,e'*
AB = x,e'”
OC = xe'°
CB = x,e'*

. 2T [ 4 BA

OA+AB=0C+CB

OA+ AB=0B




Analysis & Modeling

@ OC-0A=xge”® — x,e/ = AC

‘A_Cf‘:\/(x1 — X, C086,)° + X7 SiN6; = /X +X,’ —2X,X, COS6),

—X,SIN6,
X, — X, COS G,

)

a = tan~(

@ AB-CB=AC
= x;e1% —x,e!% = |AC|e'®@
[AC| = x,e1%™ —x,e! (%)
:{|AC| =X, c0s(6, — ) — X, c0s(6, — x) J
0 =X,s8in(6, —a) — X, sin(6, —a)
i) X, c08(6, —a) =X, cos(6, —a)+|AC|
X;Sin (6, —a) =X, sin (6, —a)
2 2 2
— 6, = o052 _2);1 |';(|:'|A‘C|

i) X, cos(6; —a) = X, 0s(6, —r) — |AC|

)+ a

X,sin (6, —a) = x;sin (6, —a)

X,- — X, +|AC[

— 0, =+cos (= +a
? ( 2%,|AC| )
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Geometry Analysis

3 OB =O0A + AB = x,e% + xe!”

‘CTﬂ = \/x22 + X, + 2X,X, c0S(6, — 6,)

= \/X12 + X42 + 2X1X4 COS €3

in X, sin @
6?:arctan()(28 0, + %38 2]

X, COS 6, + X5 sin 6,




Parameters & Variables

Input Parameters Output Parameters
Xy Koo K3s Xy 0,,0,,0,a
0, ' I ' OB, AC

Variables
Xo, Xy



Objective function & Constraints

> Objective function

F (X,,%,) =—|max (6,)—min (6;)

» Constraints
X, +Xg—X% —X, <0
Xg+ X, —2X% —2X, <0
70=>x,=>10
502> x, =10
X; > X,
6, < 3rad

- Minimizing wiper angle

—-By Grashof’s Law
(H3D} I MSS2 60| |s =AH)



Graphical Optimization

MATLAB
x1=50;
x2=linspace(1,80,100);
x3=70;

x4=linspace(1,80,100);
thetaa(length(x2):length(x4))=0;
for i=1:100
for j=1:100
thetaa(i,j)=maxtheta(x1,x2(i),x3,x4(j));
end
end

axis auto
hold on

[x2,x4]=meshgrid(x2,x4);
g1=x3+x4—-2*x1-2*x2;
A g2=x2+x3—-x1-x4;
100 g3=10—x2;
g4=x4-70;
g5=10-x4,;
g6=x2-50;
g7=x2—x3;
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Graphical Optimization

Objective Function code

function f=maxtheta(x1,x2,x3,x4)
thetai=linspace(0,2*pi,100);
AC=abs((x1*2+x2/2-2*x1*x2*cos(theta1)).”(1/2));
theta3z=acos((x3"2-x4.22-AC.*2)./(2¥x4*AC));
f=-abs(max(theta3)-min(theta3));

Feasible
Region. ;5
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Conclusion

v Feasible Region 20| Ct==2| oHJt = StLl.



Comments
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