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> restart:

> with(plots):

|[Warning, the name changecoords has been redefined

> f£(t) :=piecewise (t<0,0,
t>=0 and t<2*Pi, sin(10*t),
t>=2*Pi and t<10*Pi, sin(0.5*t),
t>=10*Pi and t<11*Pi, sin(20*t),
t>=11*Pi, 0);

0 <0
sin(10 7) O<tand?r<2x
A =1 sin(0.5 5 2r<tandr<10~x
sin(20 1) 10z<tandr<1lnx
0 11z<t

> plot(£(t),t=-Pi._.12*Pi);

“f’,f MJ
N/ ‘

> F(w) :=int (£ (t) *exp (-I*w*t) ,t=0..11*Pi) :
[> F2 (w) :=sqrt(Re(F(w) ) “2+Im(F(w))"2) :

{> plot (F2 (w) ,w=-40..40);
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-40 -20 0 20 40

[> g(t) :=Pi~ (-0.25) *exp (-t*2/2) :

> plot(g(t),t=-10..10);

-10 -5

C abov wekbod

> FW(w,b) :=int (£ (t) *Pi* (-0.25) *exp (- (t-b) ~2/2) *exp (-I*w*t) , t=-2*Pi. . 13*p{)’
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>

> plot3d(FW2 (w,b) ,b= 0..40, w=0..30,
style = patch,

grid = [40,40],

orientation = [5,25],
axes=boxed,

labelfont = [TIMES,BOLD,12]);
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> with(plots):

|Warning, the name changecoords has been redefined

> f£(t) :=piecewise (t<0,0,
t>=0 and t<2*Pi, sin(10*t),
t>=2*Pi and t<10*Pi, sin(0.5*t),
t>=10*Pi and t<11*Pi, sin(20*t),
t>=11*Pi, 0);

0 <0
sin(10 #) O<rtand!<2=zx
A6 =1 sin(0.5 ) 2r<tandi<10x
sin(20 #) 10z<randr<1lx
0 1Mz<t

> plot(£f(t) ,t=-Pi..12%Pi);
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> wavelet(t) :=piecewise((t-b)*w/2/Pi<-0.5,0,

(t-b) *w/2/Pi>=-0.5 and (t-b)*w/2/Pi<=0.5,
-sqgrt(w/2/Pi) *sin ( (t-b) *w) ,

(t-b) *w/2/Pi>0.5,0) ;
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> pl:=plot(subs (b=0,w=2*Pi,wavelet(t)) , t=-2..5,color=blue):

> p2:=plot(subs (b=2,w=0.5*2*Pi ,wavelet(t)) , t=-2..5,color=green):

> display(pl,p2);
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ke wave Aok

[> FW(w,b) :=int (£ (t) *wavelet (t) ,t=-2*%Pi. .13*Pi):

|> FW2 (w,b) :=sqrt (Re (FW(w,b) ) “2+Im(FW(w,b) ) *2) :

> plot3d (FW2 (w,b) ,b= 0..40, w=0..30,
style = patch,

[40,40],

15:25];

grid =
orientation =
axes=boxed,
labelfont =

[TIMES,BOLD,12]) ;
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> with(plots):

‘Warning, the name changecoords has been redefined

> f£(t) :=piecewise (t<0,0,
t>=0 and t<2*Pi, sin(10*t),
t>=2*Pi and t<10*Pi, sin(0.5%*t),
t>=10*Pi and t<11*Pi, sin(20*t),
t>=11*Pi, 0);

0 <0
sin(10 7) O<tandr<2zx
A =1 sin(0.5 5 2r<tandr<10x
sin(20 1) W0r<tandr<llx
0 Mzt

> plot(f(t) ,t=-Pi..12*%*Pi);

mumu

7

> wavelet (t) :=piecewise((t-b)*w/2/Pi<-0.5,0,
(t-b)*w/2/Pi>=-0.5 and (t-b)*w/2/Pi<0,
sqrt(w/2/Pi),
(t-b) *w/2/Pi>0 and (t-b)*w/2/Pi<=0.5,
-sqrt(w/2/Pi),

) *w/ 2/ Pi > 0.5, O)”
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> pl:=plot(subs (b=0,w=2*Pi,wavelet(t)) , t=-2..5,color=blue):

> p2:=plot(subs (b=2,w=0.5*2*Pi wavelet(t)) , t=-2..5,color=green) :

> display(pl,p2);
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> FW(w,b) :=int (£ (t) *wavelet(t) ,t=-2*Pi. . 13*Pi) :

> FW2 (w,b) :=sgrt (Re (FW(w,b) ) *2+Im(FW(w,b)) *2):

> plot3d(FW2 (w,b) ,b= 0..40, w=0..30,
style = patch,
grid = [40,40],
orientation = [5,25],
axes=boxed,

labe] font = (TTMES, BOLD, 12} )
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> with(inttrans) :with (plots):

Warning, the name changecoords has been redefined ‘
e Olriga{‘mﬂ Su&vw@
<,

-5 f(t) :=sin(t) *sin (20*t) ;
) = sin(?) sin(20 1) C (% )

> plot(£(t),t=0..2%Pi);

>> g(s) :=hilbert(£f(t),t,s);
g(s) =- % sin(19 5) + % sin(21 s)

> g(t) :=subs(s=t,g(s)):

g(l):=-%sin(19t)+—;—sin(21r) = 2& % {:CH]

[> pl:=plot(£f(t) ,t=0..2¥Pi,color=red) :
> p2:=plot(g(t),t=0..2%Pi,color=blue):

> display({pl,p2},axes=boxed) ;
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[) p3:=plot (sqrt (£f(t) *2+g(t) *2) ,t=0..2*Pi,color=green)

‘> display({pl,p3},axes=boxed) ; ‘ 2' (-é)l
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[> with (inttrans) :with(plots):

_> f(t) :=t*sin(20*t) ;
) =1sin(20 1)

> plot(£f(t) ,t=0..2*Pi);
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> g(s) :=hilbert (£f(t),t,s);
g(s) =5 (524288 cos(s)™ - 2621440 cos(s)'® + 5570560 cos(s)'® - 6553600 cos(s)'* + 4659200 cos(s)'?
- 2050048 cos(s)'? + 549120 cos(s)® - 84480 cos(s)® + 6600 cos(s)* - 200 cos(s)® + 1)

> g(t) :=subs (s=t,g(s));
() =1(524288 cos(1)™° - 2621440 cos()'® + 5570560 cos(t)'® - 6553600 cos()'* + 4659200 cos(r)'
- 2050048 cos(/)'® + 549120 cos(/)® - 84480 cos()® + 6600 cos(r)* - 200 cos()® + 1)

|> pl:=plot(f(t),t=0..2*Pi,color=red): N

[> p2:=plot(g(t),t=0..2*Pi,color=blue) : 3{( 2 L‘:C{,)g

> display({pl,p2},axes=boxed) ;
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Step 1. Envelope the original data, X(t). The envelope is determined by the maximum
and minimum of X(t).
Step 2. Determine the local mean, mg.
Step 3. Subtract the mean from the data to determine the first IMF, hi,. Then determine
the first residual value, 1.
hi = X(t) —mp
r=X(t) - hin
Step 4. Repeat until final IMF, hy,, is found. The summation of the IMF and residual
should return the original data.
X)) =3h jnk +1n

(@)

{
1
|
¢
i
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k]

ki 1) a1 &2 83 84 &5 =] &7
Tuna (y=arn]

[ T
EH] I
Tuma (ar}

Figure I. MIF Decomposition (Vatchev, 2002)
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