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Numerical Computations with Scilab/Scicos
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In developing mathematical models, it is essential to confirm the validity of the formulations by

numerical computations. Use of specialized software is effective for this purpose. To verify the

mathematical models, members of our group have employed Scilab/Scicos, a free scientific

software package having numerous mathematical functions. In this report, the author shows two

basic numerical computations using Scilab/Scicos.
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Bt 94 AOMENRET L, TOX) RGAIC
X, 7=V 7 NI 2T OMHNEZOND, D72
D, BADIT V=T TIXETNVORGEY —VELTTY)
—7 b7 = 7 ®Scilab/Scicos® H\WTw 5,

AFTIk. BILE TV DM A H 7 Scilab/Scicos 12
XA BEFEICOWTHBAT B

2. Scilab/Scicos & 13

Scilabi¥. 7 ¥ A®INRIA (Institut national de
recherche en informatique et en automatique. [E.IH
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1D &) ek oA, WEERcDF v 3
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@tion [1=rk4()

// 4 RDORunge-Kuttaix T

/1 WA HIEXdx/dt=f(x,t) & FEAZEH(x0,t0) THE <

\ function [xdot] = diffEas(t,x);

// REARE DA HEX

A=[01;-omg2—2gmm];

getf ('diffEgs.sci');

WhrEREERLABEOO— K] (3 | xdot=A%;

global omg2 gmm;
omg2 =20;// EREH/EE
gmm=0.2; // BREEH/EE

x = [0; sart(omg?2)]1; // FEAEE
tmax = 30; // HEi#E T 5%
dt=0.1; // &R %I &

i=1;
T(i,1)
X(i,1)

0; // ¥HAREZI = T(1,1)
x(1); X(i,2) = x(2); // #VEAME x = X(1,2)

for t = dt: dt: tmax

endfunction {}

WMo AtER

dX 0 1
d (-wy -2

i=i+1;
end

//ERo7TOy b
clf();

plot2d(T,X);
xset("font size",3);
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@unetion

k1] = dtdiffEqs(tx); TR .
[k2] = drdiffEqs(trdt/2x+k1/2); Runge Kuttai= D432 | Runge-Kuttai
[k3] = dtdifiEqs(t+dt/2.x+k2/2); b

[k4] = dt*diffEgs(t+dt,x+k3); T oft.X

X = xHK1+2°k2+2*k3+k4)/6; <:: dr ®X)

T0,1) =t XGi1)=x(1); X(i,2)=x@2);// 70y NAF—%

xtitle("Dampling Oscillation”,"Time","Displacement & Velocity"); K. = AR +AH/2,X. +K, /2)
3= n sy 2

0
XM,=Xn+éﬂq+2k2+2k3+kQ
where

k, =Arf(r,,X,)
k, =Arf(r, +A1/2,X, +k,/2)

l/// k, =Atf(t, +A1,X, +k;)
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Damped Oscillation
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LEREND,
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XnJrl(_) = Fan(+)
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ZZT RB)ERMWTHRRIZZ T DN OH 7274 b DI
K (Kalman”7' A »), P (EEiZE0L5HATI). Q
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Kalman Filter Simulation
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TIN—=T L7 DTH 5, K6IZBWT, System
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B2, Kalman Filter CIZEIM EH (Measurement
Update) &BR¥EHr (Time Update) 12k LT —H
—DMEEICI A ¢ 3% T & 5 W #Scifunc® H v Tw
%o ZOMIIIScilabd A7) 7 M EETRA I NS
(7)), ZhoIERGUIRLIZUETH S,

H5IRLz7ay JMENCE AT I 2L —2a Ui
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PORKELEENTT 74 ) M G, 5) »oEEE
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Scifunc (Measurement Update)

ﬁ utl; Y =uz; \
Xm(1) =u3; Xm(2) = u4;

Pm(1,1) =u5; Pm(1,2) =u6; Pm(2,1) =u7; Pm(2,2) = u8§;

if modulo(time,dt_obs) <= 1e-5 then
K =Pm*H"™*inv(H*Pm*H'+R);
Xp = Xm+K*(Y-H*Xm);
Pp = (eye(2,2)-K*H)*Pm;
else
Xp =Xm;
Pp =Pm;
end

y1=Xp(1); y2=Xp(2);
\\iiiPM1Jxy4=Pm12xy5=PpQJx szPp%fi//

Scifunc (Time Update)

Xp(1) =ul; Xp(2) =u2;
Pp(1,1) =u3; Pp(1,2) = u4; Pp(2,1) = u5; Pp(2,2) = u6;

Xm =F*Xp;
Pm =FPp"F'+Q;

y1=Xm(1); y2=Xm(2);
y3=Pm(1,1); y4=Pm(1,2); y5=Pm(2,1); y6 =Pm(2,2);

7  Scifunc® gkl

53
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EhER/ E w? =2.0][1/¢?
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HI 58 g i =/w =72~ 141 [m/s]

VAFAIAR N(0,0.05%) ICHE S TERIELEL
Hilhd

L0 [T b At =1.0s]

B 4 2 N(0,0.22) It 5 ERTELEL
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RS BATH O W il
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Py = 0.521(2 x 2)
Q = 0.052I(2 x 2)
R=022I(1x1)
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