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code, which or narily determines the motion of the simulated vehic

for this test [37] [39].)
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Figure 5. Flow Chart for
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Now, setting the imaginary part of h(w) equal to zero we obtain

bo(Ky ~Kg) +by(Kg-Ko) +by(K oK ,) + balKy-K ) +by(K K ) = - L (K, +Kp)  (4.28)

where K, and K, are defined above and the remaining constants are given by

K. = K,cos6 -K,sin® (4.29)
K, = K,c0s20 -K,sin20 (4.30)
K, = ,cos30-K. n ) (4.31)
K, = K,cos40 -K,sin40 (4.32)
K, = ,c0s50-K,sin50 (4.33)

Again, Equation 4.28 is applied at each of the two design ‘equencies w, and w,,
providing the final two constraints necessary to solve for bg-b,.

Since the expressions for the coefficients of by-b, in Equations 4.20 and 4.28 : :
too cumbersome for hand calculations, a C program was written to compute these
coefficients for any given T, P, wy, and w,. Once all the aj ropriate values are
obtained, the five equations can be expressed in matrix form and solved
simultaneously using a matrix-solving program such as ¥ ATRIXx. The output ¢ the
equation-solving program is the set of compensator coefficients bo-b,.

In order to check the deriveé on of Equations 4.20 and 4.28 and allow e

construction of Bode plots of compensator frequency response, the z-domain transfer
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/*****'k***************************************************************
* Name: 4TERMEQS.C *
* Purpose: This program calculates the terms on the left and *
* right sides of the four equations that must be *
* solved simultaneously to obtain the filter *

* coefficients bO-b3. *

* Author: Joe Dumas *

* Last Update: 10/16/92 *

* *

22222 RRRRRRRRR 2R RRRRR2R2R2RRR2RRRRRRRRRRRRRERRRREEEREREEEREEE] /

#include <stdio.h>
#include <math.h>
#include <dos.h>
#include <process.h>
#include <time.h>

/* =- Global variables =-- */

float P, w, wO, wl;
/* Transport delay, angular freq., two design fregs. */

int framerate; /* Number of frames per second */
double T; /* Frame time (secon i) */
double theta, psi; /* Cyclic anc 2 and projection angle */

double sintht, costht, sin2tht, cos2tht;

/* Sines and cosines of theta */
double sin3tht, cos3tht, sind4tht, cosé4tht; /* and its multiples */
double sinpsi, cospsi; /* Sine and cosine of psi */

double k0O, k1, ka, kb, kc, kd, kf, kg, kh, kj;
/* Intermediate constants */

double mO, ml, m2, m3; /* Coefficients in left sides */
double n0O, nl, n2, n3; /* of constraint equations */
double rsm, rsn; /* Right sides of constraint equations */
main()

printf("\nProgram to calculate terms of equations that must be
solved");

printf("\nto get delay filter coefficients, using 4 velocity
terms.");

printf("\nEnter the first design frequency in rad/s: ");
scanf ("$f", &w0);

printf("\nEnter the other design frequency in rad/s: ");
scanf("sf", &wl);

printf("\nEnter the delay to be compensated in seconds: ");
scanf("sf", &P);

printf("\nEnter the frame rate in Hz: ");
scanf("%d", &framerate);

T = 1.0 / ((double) (framerate));

printf("\n");
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