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t

0(t) -± t dtif

0

A similar derivation holds for the other axis; i.e., a transfer
function relating 0 and P can be interchanged so that

G(s)

The "ideal" model (Section III.A), behaves like a perfect gyroscope.
The "dynamic" gyroscope is far more complicated with realistic inertia
and damping terms being considered. A 2-DOF dynamic gyro is represented
by two second order differential equations as given in Section III.B.

III. MATHEMATICAL GYRO MODELS

The mathematical formulation of the two gyroscope models is
given in the following paragraphs.

A. Ideal 2-DOF Gimballed Gyroscope

Figure 1 describes the orientation of the seeker gyro
coordinate system (xS, Ys' Zs) by using the seeker Euler angles 0 and

then ' with respect to the body coordinate system (XB, YB' ZB). The

gyro coordinate system is chosen so that the origin is at the center
of mass of the gyro and the xs-axis is the axis of symmetry of the

gyro. Also let w' be the absolute angular velocity or rate of the
seeker gyro. Then the general expression for components of angular
momentum H of the gyro is

H =I W'
x xx x

H =I w'
Sz zz z

Let w be the absolute angular velocity of the x y z system and ss

be the angular velocity or spin rate of the gyro as measured relative
to the x ys' system. Then the angular velocity terms (x, W, W)
are y'
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I. INTRODUCTION

A gimballed two-degree-of-freedom (DOF) attitude gyro whose
spin axis is torqued to a point along the line-of-sight (LOS) is a
primary guidance device used in today's missile technology. LOS rate
for proportional navigation guidance (PNG) is derived from this type
of gyro. The guidance law for this scheme is PNG. The missile used
here is tail controlled with proportional vane deflection and roll
rate controlled. When the missile is near enough to the target to be
seen by the guidance device (seeker) which is mounted on the gyroscope,
an LOS error (the difference as measured in both yaw and pitch plane
of where the seeker is presently pointing and where it should be
pointing) is computed. This LOS error torques the gyroscope and
eventually drives the missile body vanes which turn the body into
line with the pointing seeker. Missile targeting accuracy is described
for two types of 2-DOF gimballed gyros (idealized and dynamic) models
when implemented in a 6-DOF digital missile simulation with no changes
in airframe, aero, autopilot, and guidance law.

II. PROBLEM DEFINITION

For many studies using digital simulation, it is desirable
to model a gyro which has no second order (inertia) and damping terms
in the mathematical formulation. This model is one represented by a
perfect integrator, 1/s, in the Laplace notation. The following
paragraphs display the rationale in developing such a model.

The differential equation relating output axis motion to input
torque or rate is

J + B6 + KO = Hi

Laplace transformation with zero initial conditions is applied

0(s) Hs
T(s) Js2 + Bs + K

and it is assumed that J >>B and J >> K

G(s) _ -Hs_ (H 1
' (s) 2 =  s

Js

-j? tcrEDI PAGE' BLANK-NOT FII4ED .
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therefore,

t

0

A similar derivation holds for the other axis; i.e., a transfer
function relating 0 and can be interchanged so that

6(s)

The "ideal" model (Section III.A), behaves like a perfect gyroscope.
The "dynamic" gyroscope is far more complicated with realistic inertia
and damping terms being considered. A 2-DOF dynamic gyro is represented
by two second order differential equations as given in Section III.B.

Ill. MATHEMATICAL GYRO MODELS

The mathematical formulation of the two gyroscope models is
given in the following paragraphs.

A. Ideal 2-DOF Gimballed Gyroscope

Figure 1 describes the orientation of the seeker gyro
coordinate system (x, YS, z s) by using the seeker Euler angles 0 and

then ' with respect to the body coordinate system (XB, YB' ZB). The

gyro coordinate system is chosen so that the origin is at the center
of mass of the gyro and the xs-axis is the axis of symmetry of the

gyro. Also let w' be the absolute angular velocity or rate of the
seeker gyro. Then the general expression for components of angular
momentum H of the gyro is

H I Wx xx X

H I o'
y yy y

H1 I W (1)z zz z

Let w be the absolute angular velocity of the x, y Z system and s

j be the angular velocity or spin rate of the gyro as measured relative
to the xs, ys' s system. Then the angular velocity terms (w', W', 'z)
are 5x y z

Ia 4



xs 
YB

xB0

Figure 1. Seeker gyro coordinate system.

wl w + s

y y

and Equation (1) becomes

lix I (,j + s)

Lx



H I I
Y yy y

H = I (3)

The ;:eaeral vector equation of motion is M = H. Recalling that the
rate f change of H is

L= (H)r + xH (4)

where (H)r is the ra.e of change ot the absolute angular momentum as

measured in the seeker gyro basis, i.e.,

(H) I + ,j. 4 (1 + (I z)k (5)
-r x x yy y- zz z -

From Figure 1,

w = 0 stnP i + & cosy, J. k. . (6)

Because of the gyro symmetry and actua. specification values, a
special case is treated here, i.e.,

I = = I = I . (7)
xx yy zz

In Figure 1, s is a constant spin rate and s >>wy and wz; therefore,

H Isi = h (8)

For an ideal gyro, the rotor gimballed terms ( y and a) :]re small when
y z

compared to the ys and uzs terms; also, no x term is posf;ible due to

the physical system constraints. Therefore, (H) can be neglected in

comparison with u x H.

Evaluating !u x H using the determinant form of the cross :roduct

gives



I j k

w x h sin' Ocos 'p (9)

1 0 0
S

Then

M = 0
x

M = Is

M -Is cos, (10)
z

where Is is angular momentum and is considered a constant gain value

in the model.

B. Dynamic (Realistic) 2-DOF Gimballed Gyroscope Model

Figure 2 shows the system in a configuration (with
respect to body fixed reference XI, YI1 ZI) and orientation of the

gyro system by using the seeker Euler angles 'P and then 0. The system has
2-DOF (the speed n of the rotor with respect to gimbal G prescribed
as constant). Angle 0 defines the angular position of the inner
gimbal G with respect to the outer gimbal 0. The angle defines
the angular position of the outer gimbal with respect to the vehicle I.
Uzing the general vector equation of motion (M) (H) and rewriting
in matrix expressions gives

(M0  {HTS} (11)

HTs = {HO} + (HGI+ {HR )  (12)

but

( O  [I 0  {( o _I  (13)

}  (I (W7 (14)

G G G-



GIMBAL 0

Y

O OUT

0
B

A
XI

Figure 2. Dynamic seeker gyro coordinate system.

and

(HR} = [I R] (wRI [R] [wRG} + {wG I }  (15)

but [w R-G W. Therefore,

HR [I R 6} + [IN] {GI} (16)

but [I R {h}. Then

R  {h} + [IR] [w G1} (17)

where

{M I moment or torque (column matrix) about outer gimbal

(IfS} = angular momentum of total system (column matrix) in
TS I vehicle frame
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(IiO } = angular momentum (column matrix) of outer gimbal
0

(11 1 = angular momentum (column matrix) of inner gimbal

0h0 angular momenta,;j coiu.L. matrix) of rotor

(I R = total angular momenitum (column matrix) of rotor

[1] = inertia tensor of cuter gimbal

[I G = inertia tensor of :iuer gimbal

[IR]= inertia tensir of ro.:or

{wO I } = angular velocity (c)luw4 matrix) of outer wrt vehicle

{w GI = angular velocity (coL~tmu matrix) of inner wrt vehicle

[wRI } = angular velocity (co.unw matrix) of rotor wrt vehicle

{$} = o~

Rearranging Equation (12) and taking derivatives of Equations (11)
and (12) gives

{}°0 = (A I} + [ -w0  HTs} -I [{=d h} + [IIR {wGI}

+ [IG {S I } + [I1& [w _I}]G + [G-I]

(h) + [IR] {wGI} + [Ic] C[wG-T + [10] {fw 0} ]  (18)

where

".z y

[ [00

y x



Therefore,

TS I G +  [ WN]G { +  [YNG (wG-I }G +  [IG]G" {G-l}

+ [I ] {mGi ) + [iO] O + [rO] { -i
G 00

+ [wGI] [h) + [GI] ([I R ] + [IG] ) {WGI }

+ [wG-I [Io] {iw} . (19)

Collecting terms gives

{Mo)= 0 HTS }1 = {h}G + ([I R] + IG ) {wG-I}G + [1o] 0 0-1}

+ [wG-i] {h} + [w G-i ] ([I R ] + [I G ] ) {GI} * (20)

Consider that for a constant speed motor

= o (21)

and neglecting the second order terms,

[w G- I ] ([I R ] + [ICl)({WG_}

then,

{M 0 1 = I + [I G ] ) {-1I + [1 0 -I } 0 + [wG-1 {h} . (22)
0 0

Thus, Equation (22) is the simplified moment equation, but the moment
equation for a complete gyro is Equation (20).

Coordinating the equation to get scalar components in the inner
gimbal frame G, then

= {wRG} (23)

10



Therefore,

'InG dt [IR(R-G G = [iR] -} + [II { R-G (24)

Then

{ [R] {[ } R (25)

{l} would be zero if spin rotor rotated at a constant speed as with

a hysterisis motor. In some application, "h-modulation" may be
desirable, so retain the term {fl},, i.e., [h} G G 0

Using the matrix properties of the inertia tensor to find an
orientation of a given rigid body so that all products of inertia are
zero simultaneously, i.e., the inertia matrix is diagonal. Substituting
A, B, C for Ixx , Iyy, Izz, respectively, then Equation (25) becomes

A 0 R

-R R J L (26

( R] + [IG)= K 0 BR +B 0 C G (27)

0 0 C R + CG -

Knowing

(W {W + T 1W (28G-I = -0 G +-I' (28)

then

C }G = ; 0 (29)-0

and 1



, cO 0 -sO-1

r OG = 0 1 0 (30)

-so 0 c0

where cG = cos 0, sO sin 0. Therefore,

ce 0 -so 1eJ

wGIG[][+ 1 0 0[ 4T0j (31)

Thus

j-iCo- so sO

{WG-1 }G  + c (32)

and

O ={HO [I] {w 0 (33
0 0-1 0 0 1 0-1 0i0 I0

Therefore, the derivative of H in I frame coordinatized in the G frame

is

H}G= Tor T {Ho}
G I

s c, OfA r3 : PC] (34)

=c 0 -so- 1= A0 - 0co

0 s .0 0 c s - 0 A 0  so

and
Ohi

[w G1 (h} G 1h c (35)

12



where

[w = [o t 60 c][ GI~e  cs 0 -c

and and(C' - B') O~sO

[ T-G1  [IR] + [IG { GI = (A' C) t2ces] (36)

L(B' -A') O6pcO

where?

A' =AR + AG

B' BR + BG

C' = C R  CGR oxo
MOXG 1

0G  M OYG (37)

ozoJ

Collect all terms in Equations (26) through. (37) to get matrix

formulation:

[MI0XG- 0 -A' 0 0-t co - 1 A A0  cO
[ 1

0yG 0 +0 B' + + 0

OZ CR o c so + oce o Aos

O1 h(C' - B') isO1

+ 14c + L(A' - C,) i 2 ooj (38)

0 L _(B' - A') 6icO .

13



Add all matrices as indicated and break out individual components
as follows to get complete nonlinear equations with no restraints on
motor:

MOXG = (AR + AN + A0 ) jc0

+ (-AR - AG - BR - BG + CR + CG) 6isO + h6

M oyG =(BR + BG) + (AN + AG - CR - CG) 2ces0 - hic0

MOZG = CR $ + (CR + CG + BR + BG - AR - AG) 0G'c

+ (CR + CG + AO) 0 so (39)

where

MOXG 
=M ct - ri

"" - M ce - 1O6nOyG-.-

MOZ G =0 (40)

and

rtp gimbal bearing friction between the outer gimbal and base

b6 _ bearing friction between outer and inner gimbal

For a general linear solution of Equation (39), linearize about an
equilibrium position by letting:

' 0=0+ 0

*1 0 = + 60

' ip+ 6ip

ip = i + 6 p , etc .

14



Substitute into the nonlinear Equation (39); i.e., about 0 = 0

for small 0 about equilibrium, e.g.,

cO = c(0 + 60) = cOc60 - sOs60 = I

sO = s(O + 60) = s0c60 + c0s60 = 60 . (41)

Using the first of Equation (39) and substituting the preceding gives

M OXG (linearized) = A + A'6i60 + h6 (42)

where

A =AR + AG + AO

B =-AR - A - BR -BG + CR + CG

M OXG + M AoxG =A + A6 + B(6 + 66)(p + +h)6+h + h6. (43)

Subtracting Equation (42) from Equation (43) gives

6Mox G = A6 + BO6660 + B60p60 + B6O6p60 + h66 (44)

All small second terms can be removed in Equation (45), therefore,

6MOXG = AS + h66 (45)

A similar method can be applied to the MoyG equation in Equation (39)
to give

>%O = O- hol (/6)

dropping the 'i terms for small angle approximation to get

i



SOXG = AP + h6

M0yG =Bb - hi (47)

Substituting values from Equation (40) for MoX and MoyG with small

angle approximation into Equation (47) to get

A' + r + h6 = M

B0 + b6 - h = M0  (48)

IV. SYSTEM SIMULATION

The guidance and control system block diagram pitch/yaw
channels for the 6-DOF digital simulation is presented in Figure 3.
Figure 3 shows how the signal generated by the seeker is used to drive
the vanes. The seeker signal is routed to the gyroscope and damping
network before going to the guidance filter. It also goes directly
to the guidance filter. The output from the guidance filter is then
sent to the actuator which in turn drives the vanes. The only change
between evaluation of the two types of gyro models would be in the
torque gain terms and the block marked "Gyro Model" as shown in
Figure 3. The 6-DOF computer program listings are given in Appendices
A and C. A Continuous System Simulation Language (CSSL) program is
given in Appendix B. The CSSL program was utilized to analyze only
the motion of the dynamic gyro prior to implementation in the 6-DOF
simulation.

In this section, the CSSL program results are given for the
dynamic gyro model. The 6-DOF digital missile trajectory results
are given for both the idealized and the dynamic gyro models. In
addition, comparison analyses of the two trajectory simulation
results are made.

A. 6-DOF Digital Simulation with Ideal 2-DOF
Gimballed Gyro Model

A detailed block diagram of the ideal gyro model is
shown in Figure 4; of the dynamic gyro model in Figure 5. The gyro
system equations of motion are presented for pitch/yaw channels as
follows:

16
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MISSILE BODY RATES
Q, R TRANSFORMED

DETECTOR To.E T T

AUTOPI LOT (A/P)
INPUTS

Figure 4. Ideal gyro model.

TRANSFORMED

'E BODY RATES (a)

SKr K T MAX To • o

TRANSFORMED
BODY RATES (R)

0 A/Ph

SKr T + TVMA _ 1 0s
DETFHn

A/P

Figure 5. Gyro model in the 6-DOF simulation.

ISM" T s cos s+ QSA

T= s + RSA (49)

where QSA and RSA are transformed of missile body rates, Q, R;
respectively, and 0 cos tsand ' are M and M , respectively, as taken

s z y
from Equation (9). Table I gives the units, symbols, and names of

the missile parameters used for all plots with respect to the time
presented in this report. The 6-DOF digital trajectory simulation
program and tabulated results are presented in Appendix A. Plots ofI 18



the iissile parameters are given in Figures 6 through 55. Figures 6
through 14 represent the results of the missile (translational and
angular velocities) and body Euler angles. Figures 15 through 20 show
the missile position and missile to target displacements. Figures 21
through 35 represent the autopilot and actuator parameters during
flight. Figures 36 through 39 show the seeker input-output values in
flight. Gyro parameters are given in Figures 40 through 55. Results
indicated that when an ideal gyro is utilized, the missile to target
RSS accuracy is 0.215 ft at impact for a 4-km (13,120-ft) target in
14.922 sec. X, Y, Z missile error components at impact are 0, -0.0183,
and -0.2, respectively. The signs on the error components mean the
missile hit to the left and above the target.

B. Dynamic (Realistic) 2-DOF Gimballed Gyro

In order to obtain a more realistic assessment of a
2-DOF gimballed gyro performance, efforts were made to model the
dynamics of the gyro more ack.urately. The equations of this model are
given in Section III.B.

When consLd,.ring Equation (48) for the 6-DOF digital simulation,
the signs on the precession rates (hO, h) will change because of dif-
ferent coordinate systems, i.e., a positive T4 will give a negative h6

precession rate and positive T will give a positive h precession rate.

Thus,

AP + r - h6 = T

B6 + b6 + h,", = To

where

A and B = moments of inertia

r, b = gimbal bearing friction

h = angular momentum

TP, To = moments or torques

T"- preceding typical parameter values of this gyro, which has to
U t.ibiL a 10-deg/sec tracking rate and 160-Hz nutation frequency, is
given in Table 2.

19



TABLE 1. PROGRAM VARIABLES AND DEFINITIONS

Time Time of missile trajectory (sec)

U Missile velocity in body coordinate system (BCS)

(X-comp) (ft/sec)

V Missile velocity in BCS (Y-comp) (ft/sec)

W Missile velocity in BCS (Z-comp) (ft/sec)

P Angular velocity of missile (about X-axis, roll rate)
(rad/sec)

Q Angular velocity of missile (about Y-axis, pitch rate)
(rad/sec)

R Angular velocity of missile (about Z-axis, yaw rate)
(rad/sec)

PHI Euler angle transforming earth coordinate system (ECS)
to BCS (rad)

THTA 0 Euler angle transforming ECS to BCS (rad)

PSI Euler angle transforming ECS to BCS (rad)

X Position of missile in ECS (X-component) (ft)

Y Position of missile in ECS (Y-component) (ft)

Z Position of missile in ECS (Z-component) (ft)

DELXS Missile to target displacement in seeker coordinate
system (SCS) (X-direction) (ft)

DELYS Missile to target displacement in SCS (Y-direction) (ft)

DELZS Missile to target displacement in SCS (Z-direction) (ft)

THRBS Output of the differentiator (rate damping) of pitch
autopilot (A/P) (rad)

PSRBS Output of the differentiator (rate damping) of yaw

A/P (rad)

T|BS Output of the dead band zone limiter pitch A/P (rad)

PSBS Output of the dead band zone limiter pitch A/P (rad)

PED Input to guidance filter (pitch plane) (rad/sec)

YED Input to guidance filter (yaw plane) (rad/sec)

PEF Output of guidance filter (pitch plane) (rad/sec)

YEF Output of guidance filter (yaw plane) (rad/sec)

20



TABLE 1. (CONCLUDED)

PEG Output of pitch AiP (rad)

YEG Output of yaw A/P (rad)

PHIG Input to shaping filter of roll A/P

REG Output of roll A/P (rad)

DELVP Equivalent vane deflection (pitch plane) (rad)

DELl Deflection of Vane 1 (rad)

DEL3 Deflection of Vane 3 (rad)

PITERR Seeker input - LOS error in pitch plane (rad)

PITERO Seeker output - LOS error in pitch plane (rad)

YAWERR Seeker input - LOS error in yaw plane (rad)

YA1ERO Seeker output - LOS error (rad)

DTHTAS 0 Time derivative of THTAS (rad/sec)

THTAS 0 THETA angle of gyro seeker (rad) - pitch angle
between the body and seeker axis

DPSIS Time derivative of PSIS (rad/sec)

PSIS s PSI angle of gyro seeker (rad) - yaw angle between
the body and seeker axis

OMEGZ Gyro torque input from seeker (rad/sec)

OMEGY Gyro torque input from seeker (rad/sec)

QSA Transformation of P, Q, R into the SCS for gyro
lip, (pitch plane)

RSA Transformation of P, Q, R into the SCS for gyro
(yaw plane)

DTHASD 0 Time derivative of THASD [(rad/sec)/sec]

TIHASD 0 State variable - time derivative of THATS (rad/sec)

DPSISD 's Time derivative of PSISD [(rad/sec)/sec]

PSISD 's State variable time derivation of PSIS (rad/sec)

21



I. CSSL Program

The gyro model with parameters (Table 2) was
incorporated into the CSSL simulation. The results, presented in
Figure 56 with use of the typical CSSL program listing given in
Appendix B, indicated the gyro behaved as expected with step inputs,
that is, it exhibited the lO-deg/sec tracking rate and the 160-11z
nutation frequency. At this point, the gyro model was incorporated
into the 6-DOF digital missile trajectory simulation. Section IV.B.2
gives the results of implementing the dynamic gyro model in the
6-DOF simulation.

2. 6-DOF Digital Simulation with Dynamic
2-DOF Gimballed Gyro Model

The idealized gyro model was replaced by the dynamic
gyro model and successfully implemented in the 6-DOF simulation. A
detailed block diagram of the dynamic gyro model is described in
Figure 5 and the second order differential equations of motions for
the gyro are shown for the pitch/yaw channels.

A s + rs - hOs = T

BO s b + hs = T0

The 6-DOF digital trajectory simulation program and tabulated results
are shown in Appendix B. Again plots of the missile parameters are
presented in Figures 57 through 120. Figures 57 through 65 give the
results of the missile translational and angular velocities and body
Euler angles in flight. Plots of the missile position and target
displacements are shown in Figures 66 through 73. Figures 74 through
88 give autopilots and actuator parameters plots. Plots of seeker
input-output values are shown in Figures 89 through 92. Gyro
parameters are given in F*ures 93 through 120. The missile to
target RSS accuracy is 1.68 ft at impact for the 4-km target in
14.936 sec. X, Y, Z missile error components at impact are 2.00,
-0.154, and 0.1, respectively. The signs on the error components
mean the missile hit in front, to the left, and above the target.

22
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C. Comparative Analyses

When cons Ldering the dynamic gyro model without the
damping terms (ri, b6), the gyro equations of motion become

BO + h = T0

-h0 + A = T. (50)

The Laplace transform is used for the equation of motion:

2 T O(s) + + , h 0)
s - +s0(0 ) + 6(0+) + B'(~

sT+ s - - 0 (0 ) + 0tp(0+) + ~pO) .(51)

Therefore, the characteristic equation is given from the left-hand
side of the preceding equation by

s2( + ) = 0 (52)

the roots of which are s = 0, 0 and s = ±jh A. The zero roots give
"constant" motion. The imaginary roots give an oscillation at frequency
w = h/AT. To obtain a magnitude of w, the gimbals are massless and B,

A are diametral moments of inertia of the rotor. They are equal to
one-half its polar moment of inertia, B = A = Ir/2. Since h = I n
where n = rotor speed, then r

In

r
=w r 2n .(53)

Therefore, the oscillation frequency is twice the spin speed. However,
because real gimbals are not massless, the real gyro has an oscillation
frequency somewhat less than 2n as is true in the dynamic gyro model.

From the preceding characteristic equation, the oscillatory motion is
undamped. Therefore, the rate-dependent terms (hO, ht) act only as
the gyroscopic coupling terms and do not produce energy dissipation
for damping. Therefore, all damping occurs from the r and b0 terms.
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F'gures 93 through 100 and Figures 105 through 112 demonstrate the
oscillatory frequency with damping and precession of the dynamic gyro.
Figures 96 and 108 exhibit the 160-11z nutation frequency of the gyro
and lO-deg/sec tracking rate. The ideal gyro model reflects only the
1/s characteristics as seen in Figures 40 through 49.

The velocity and rotational components (V, W, Q, and R) of a
missile in flight with the dynamic gyro model (given in Figures 58,
59, 61, and 62) show a definite increase and oscillatory effect with
damping in the velocity components as compared to the ideal gyro.
The body Euler angles 0 and t reflect this motion. The autopilot
parameters also show the influence of the dynamic gyro response.
Actuator output to the vanes (DELVP, DELl, and DEL3) also reflect the
differences between the ideal and dynamic gyro models.

Impact accuracy of the missile to target when utilizing an ideal
gyro model or a dynamic gyro model in a 6-DOF digital simulation is
shown in Table 3.

TABLE 3. IMPACT ACCURACY

RSS
Miss

Time X Y Error Z Distance

Ideal Gyro 14.922 13120 -0.01832 -4000.2 0.2146

Dynamic Gyro 14.936 13118 -0.15455 -4000.1 1.6799

NOTES: X indicates range of target at 13,120 (4 km).
Y indicates crossrange error (minus left of target).
Z indicates vertical error (launched at -4000 ft above
sea level.

As can be seen in Table 3, the dynamic model will produce a better
assessment of the missile accuracy at impact because a more realistic
gyro model is used in the simulation.

The primary 6-DOF programming difference between the ideal and
dynamic gyro models as seen in Appendices A and C, respectively, is in
the subroutine EDSKRGYRO. This subroutine reflects the change in gyro
models.

2



V. CONCLUSION

This report has demonstrated that a dynamic gyro model, when
utilized in a 6-DOF digital missile trajectory simulation, will give
a more realistic assessment of a seeker gyro than an ideal gyro model.
Most 6-DOF digital simulations in the past have used primarily the
2-DOF ideal gyro model. No efforts were made to change the autopilot
or seeker characteristic in this study to accommodate the dynamic
model. Reasonable results were obtained without change. However,
considerations should be given to the use of the 2-DOF dynamic model
based on results of this report. More accurate autopilot design and
seeker interface design would probably result in the use of the dynamic
gyro model for digital simulations.
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Appendix A.

6-DOF DIGITAL MISSILE TRAJECTORY SIMULATION
WITH AN IDEAL GYROSCOPE MODEL

" PRECEDItt PAGE BLA"NNOj

145



Li

C

Ii

a-x

a'

4

ta

CL

c_

146

It

iL



J

IL

U)U

4

1ILL ~ .*

z0

)((4 ..

:fW JtL

14



SL 9 C 0'5 T I '.V I \ I T I A L (V''1QL\' E:;I VSI

1. RE&L KT30
rLAL '(t!,K!L,lk0

AREAL K(;,6qL,GLt APQ*L4P'VR.LA#BI
7 REAL LP#KcPXSejA 1I(5,XR WILL
4 REAL IAC1

4
3P

4
SSIvZ#IT#IA

q PF - r t 1- w ti--- ----_-

j' 2EL3,COCL1,orCLVPji"EL3,RLAUV,RLANP.rPW1l3.nOw?OOUDV&,~CPD,Djqs

I ib i-bCOPEGAjCTXEfl,')PXFD,, FCEFOOELPIsCOCELPO,:)'LP3OOOEL,CDOELPi

16 Cer/ET~e/B1,V'l2E13E42iL.tiza*vg2)re3.E32CU33
COP*% /!S/nj aeSl 2 S~SI Ss 2l e228 "23#,tSIj .8tjGS3

lot CO'P5N/TOC/CPSI#SPSIPSPwI#CvkI

?c________ C~we/PTV/ELXV,ELYV,aELZV

2? C~moqk/~.STUFF/ OELXS,ODELYS#O!LZS
23 Ce"W'"NI ISK~f~Trt4,YAW! q*
26. COW' /PLACLIVS'SJCUY'AwftVRVpwV4

211 C~w//WX1, YS.wZS

pa COO/CEf/AXBAYBAZ.CLICN.AL.APBA9,C'5

30 Ce# Nl/4UNK/T T"ETI 2. RH, 3,SgUWCAP, TRAP. qAP7P,R 1AP?M2,1C~

32 2CAPSCO#TW
ii Cv ILLUD1 P

Ac 1PI7YAb-SrCR2C,NULSwRiERSRTCT,4ULLNAGE

INSA. VD4. QSA
Al3 C0"'%PEV1"O '@t3Z

46 ~COI%)/mtD/vEt3qEG,PE0
Of l?b'9SiSSBSO9LV#'VVL, KP~oKGu,IC.LAI-SIP8LFS
47CO 4 %9,1S,35,5g
to COI.~8\/OP/RjDQ,A,6,IC?30
?a CO"/S -/0 -jEv#VLf

3a C
111 ,.

C
C AERI!

7. C
C ALP 6A
C

II. C
1,- C
1'*C AL7T'PLT

r

148



CEAL PEAL ?'6)/

5' -3.'A616C' r-C?,42.O857I31CFC7,,*'.3769Zt,^rCE.C~s OC4'-^C6

57 6.-C.CCCOICCOWF0oC.4O.OOCOOOOZEC,4O.00o'c3oooE4OCi 016--.)18

I59 o 22-.C24
6' C#0OSCO 25-"027
Ok *.COCC)*P4-OCCOC*l#.003CO*0 028-.030

- -~tocooc CT-erg~ 40 ------ OSS-
6.rc.OrcooConrC(%4.COOOOCOCOE.C,..1.5O0e0COOOE4O1, 03k--036

64 ' 1COOCO404900 OLEC#IOCO03*o O370-39

66 O.1.OCZuvCOOE*0OC,'8.OOOOCE'oO.1.OCCOOotOOl'O0a 043-045

on --- - we!---wcoo

69 !*. OOCE0,232OOO.s+*2&OOF0402-5
.;#.l.CCOOOCOOF-Ol,oleg!OO0,01ZE*Coi1.i5~occCof,l1 0-35--057

71 K*,500OECo1500OC*i*.COOO *i 058--060
7p 061-063

73 .41.CCCCO;COIE.C1,.6.OOOOC 3OOE.CC,.3.140000OOCE.O2i 06'...066
I- eroco r-, - -0TWf9

P'C.CCOOOOCO'OE.CO,4O.OOO0OOOEOo,,O.OOCOOCuOCE.OC, 070--072

77 Q*.COOOECb.OC^CEOo00COCS*C C76--078
To Q.4.OCOOOOE*O3. *o.OOOOO.DOf~OtOos.O.OOCOOOOCOE*OO, 079-O81

7qS4C.CaOCCCmF*Oo,4oo.OOOO'030[.Coo.O.OOOOOOOOC E.OO, 0820-084

u8.1 IOOEO#0-0I^IE*0*.DOOSI#0 088-C90
Y**OOOOEC *-0.Otot,0*sOO3CO*0 091*.C93
-.C.COCO'OCO4OO0,.0.OO0rOOCOE.CO..O.OOOOOCCOOE.OO, 0940-96

84 X#.000O #0*@000CEO~O00'OOI*0 097--099
AS 4C.COCCCVIE4CZ,42.1i2?48'7E4,.#5.25oioZoofl42# 100.-102

87 1C.COCOOOCOIEOO,OOOCO'OCEOo.*O.OOOOOCOOE.O0i 106--108
e*.OOCOEO#OOOOOO40*.00 OOOC 109--ill

A0  
cocoE~o*40 COO*O6$0coco*0 112-.114

91 r*- CCC^*T4*0,OeCC#C*-CICC*C 118-.120
-91-- - - - --- M CO-e -.ft O7wTr~ ~ el-tfe-
91 .CCOCI* *OOOCCCECjCOOOCO'4C 123.-125
9 b5cocoooso,*t0^^!C*o#.00 COEO^ 126--128
go *.C~rCC~i4oooOOiEO)*000'OCC*0 129--131

96 '.C.OCCOOCO.Oc0,ooooOCOOO.o4O.OaOt'1eetOOE.OOI Ise-*134
97 5 .ICCCFCC000^IECP00?ICC+C 135-*137

go 5*.CC COCCCCOIE.C:..COOOC^O'O'E4 'C.0.OCOCEOC, 141--143

c .C.-'CC:CCCE ,C0001'O*o*.DCCOC*~ 153-155

-ar'C.rCnOCO.O6C,40OOCO~OEC,.OOCCCCE.OC, 159-.161
-1 162--164

r4.CCCO)*04-00'OIE0,nooocr#~ 165P-167
*..OCCOC*lC000 oto~oo00tOO#c 169--170

149



c~c.rco^ c'r-c ,4.oclo 171.--173

114 186--8
II' 01 .CCCCECOOoOIEC*D0:oo^*~ 189.--191
11' 4 CocoonOC&-00Tn~o4.0nvoE6C 19--194

11 4C.crcoCo.,4COOB~OOOIr4C.46C~oOO.01COECO, 196--198
TI'--- - 1 3 V V~" "MCCUr~o 41 C2D"1'004 - -19-tCI

ha *1.OOO0OCCOFC1,.A.00OOO"OOEC3,1.ooOoooooCEO3, 2a2a-2o4
0 *C.C'ccoccco,)FCG**O*OCOOOIOIOE*Cc/ 205--206

t2l CULPLr PRECISION 0e)9JLEIC^,2/
122 1*c.cccocco'r'scl

12,2 IkIEGER F1XVf (O3CI/
T7- - - - MOCU0 1001-- 00e5

120 1.CccccOO256,.CCCOCOOOOIe4COOOO0oO2,.OOCOCooo~O,,OOOOOOOOO0s 006-1O0
IP CCOOoCOfoco,.Ccccooo00O,*COIOOOOOO,.OOODOCO.,COOOOOOOOO,? 011-015
1 *O~ocl~C,000#Iloeo#Oooool*ooooo 016.-020

12' 34CCCOCCc6,4O0OcO 00O6,*OOOOOO0aO6,.O0o00O0o00,.COOO0gooCo; O21--olt
I~q34Ccccoooco,4Coooooo0"'.OoocO' 00oo,.aoCO00oOoooo0ooCO/ 026--030

III LOGICALL8fA iR)
132 1.YCLE *# oPALSE.#..VSt-FATLE-rAS*.Lr .. P .vI ALSt f

13'9 FXT,Y?,ZTVX?,VYT,VZT,

14, nTr7A,PSTSLPF*LPrZAS1,rljTsXLTAIATI,RAPTtq2,RA'7P3

141 K,50TC,F1,SF2SF'3,SV0,SF5,v6SF7SV5,Sa3.11,SFUF1UZS*1,IP

144 ~~L SI 15, . f I1'2~ KA13E a rCL o FC8 FCk asFFAX, rvA YB,PA Z tt L, FiAMOB,
to FF A N, FLLL, "w5LC, 'JAyVY&KT?30# Cc

107 1*2.cC0c0OOCO~c1,
10~ ttt t:--t6,lqtt#Y atllY. M,-~, W.c,. -Tt

* 00 CATA R2C/5.72q577951E.O1/,C2R/.017o5,29,
1* CrATA

CALL A12'RTS"(999q5 ,1) )17
is'" CALL F5I9~L~?

1134 CO'KTINVF _________-

S CALL "ICEIqf)
11,1w CALL OdDE(ICI)
IA''I 1234 10O.25OCt

1A7X CALL .DACS(C.16jL ,AC)
IA11i3. Cj,,TINUE

C PA~q AC"RESSES AND INITIALIZE LIBRARY QLNGE.,ft,77A INTEGRATOR

'A' CALI RLPICdK( tL,Uit'.#TI'E.X.A,XtaNXOE~1vS)
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i~r C IK~tTVALLEq

17;) qA Ee(C) 0 QqTI GA&'Z C2 q PSTI GATE(CC'IV . R41 GATE(O 4) 4 S ?.

N7K * 'XE7t301) I 'M a F!YE0(0C?
17C,, 4 FIXE-C(OC ) ',PPS Q FxEC('IJI)

k71 9C w VtX(OO5) PNDTA 0 * E(,6
KAG - FXErIOO7)j N~LSK i FIXED(OnR)

fFF0 9IXEC101I)i !RILL * F1xEO(oiP)
Isi~ 4 VfXEC(013)i tRAP oIED04

10IAr? v rfxcE0aO15, tqLLOC o PIYEDt316)
?41 AC.' q rTxEtc()17)I 'dLL s rIYED(OfU)

F KAGE vi FXE'Z(019)i101 0u p* rMC
-"i - -- - IL" --- tC 1 tXEtTU T1T TOW-' -i 7y I yE0M p1

IA CL" 6 riyEToa2I ? OU, o FIXEIo076-
4A7 1CLP 9 rtxEf:(025)J :011m v FIYEDrOA6

1411 1 ~C L P a CIXEr(027)) IDUM v * X 0CC,; 8
!Aq CL.., q FlxE' C2911IDUP 9 IYEtDto-n)

FLG5 I L801CAL(COIlJ IMPACY a LeGICALM1v2 ____

mN7 - '" W C7* AE07
19P i, TFIOL 0 EAL(COI)i T14 REL*P

i1 V QEALAOO32j ?G;RAO I QEAL(OC~i
194 * qEALOO(5) Ot95 I REALrOC61

19 QSA EAL(007ij CG f QEALtO^,Ii
19 ASS a QEAL(009)1 ly 9 REAL(OICI

R63r 6 UAL(l)i P1 a RYAI (Olti

1qq wk'l v REAL(011) P? V p LU6
101! FS 9~ v ILE MEAL (017)t RRS 9 RrtAl(Att8)

PC CEQ" QE~kL(C19)1 LAVOT v qtAl.020)
PC? <e 4 EAL(C?1fl KG i REALfO2,

1*114* PC I EAL1025)i RVOAS v REAL (0261
2cr OF I qEAL(CM 131! 1 REAL(0211

P1 F 9 RFA (129)H *0 REAL (03:))
.77 *.?M&w v RfAl-fCl)l *TOL v qtEALj03~

A 97 rAL(033 ) C 9 qEAL I034
-1P-----o,'~-rrr E * M

(CL * FAL(037)J PFCLO 9 REAL(03I

rpAxe 9 rAL(041)i rCAY13 ki* A(b)
~FAI 0 IFAL(143)) FFL 9 * iL04

~14 A~'~ * RFAL(Olb5)1 r.

P1S VCL * FAL(n4glj TWIAC I REAL(o5il
?1 F RFAL(C511 CLO 0 REAL(0521

;) 1T 9FALjc,53)) IT a REAL (034 )
vi C 9 qFAL(m55)f RNQL I v RLAL('35A I

O~'-'v 0 OCAL(057)1 VFj~V 9 REAL105tI

vkATP Pr~AL(C61HI K4, a * L0
ie 0 FAL(063)J VQG.k 9 * L04
Kb ISL(45A aeE5A v REAL 1066A

.1OA * 4rhLL(,67)j 1, 9 REAL(06AI
I 9 EAL(0691j 4 9 RE'1 1070)

-'9c III - - -~-

v QrLA((73)j PSI q RFAL(074s

T * 
9
F ,L C 7 3 )I PW'fI w REAL(07A~l

:7 ILr477)i Y v REAL(0741
'V Z QFALICTS ), '915 q RE&U05Co



Q pc OvAL qfj a QEAi JOSPI
r qFAL(C83) 1) 4 QEA (o'..i

-W I !Mt' "tIt7 I f~LY9-'NI M I
,3 it~o * ALj"9)i IrLZ - QEAI C31)

37 -E )r LAL(Cc~l)j IFLYS * EL(- 4
;!IQ r~zF P~A(-ql)j PITr~n -* S~

73q ~ ~ ~ vAFQ rAL(C95)I P!?r:; a RE A: ( 09A I
V *E 4rAL(C'47)3 J'Eiw REqA., 9J

o QrAL(lli1j 912 RE A,. (I';)I

'"'9L 9 OrALC1311 CC RELM-
Ph~ ~ ~ ft51 aOAL(I)SJ SirI v * L16
J.!SP I qF-ALiCc71) SO? * REALI1RI

24C F4 * I~rL(19)J SCS 9 14EAt11C01

*F Q-rAL'113)j Sr9 d, qEAL(1Il ..

4qSPIC * ALtI1511 SF11 9 QEAj tllf,
SF12 v qE4LI117)J Sr1 3  qFALC11ml

251 Sri$ I PrAL1119)J Srl' REqALg1?z%)
?52 TIC s qE&L(121)J TIC! QEAL(122I
-15T- .---- ~ - sHu x l EXLT-4j- -

naCSA *QEIL(1'25;, Ic 9qAL 1 26 1
piiPEG REALtIL07)) VrO 9 REAL~tofl

213. PEG 9 DEALC1?91J QF
T  

a 4FAL11301
?37 OE v EAt(I'!I)! QrO) 4 * LW
25P T2 4 DEAL(133), DFL'VV , REL14

26C CELI 9 REALU13711 DFL2 v qEAL(12g1
261 CEL3 9 R VA (1 39 71 DL%~. v :L%10
p26, CELVP 0 QCAL)I1I1j nrLP1c * qEAL(1421
2al T . 0 QEAL(i.j)3 1-BIR q w L1

264, PS93E I EAL!ilS), T.JRBS w qEAL(lk6)

,66 r~r * REAL(1491) PEF 9 qEAL(j50)
217 VLF a REALC151)) ?WEC' 9 Q1A 1115P,

260C rQc EALCI ls3 F1 q REAL(1541
"s FE QE'L(155)i Irl V qfAL11561

27f- PsIsr * EAL(157)j T&WASO y REAL(IA)

?77 CCELI 9qrAL(1I,, O' rEL I qL(fP~

773 COFLNI v QrAL1163)j CnEL-l I RtA16041
271' COELvP a REAL(165)3 OnELPO v NEAL C1AI

C CCELI 9 REAU67lI o')DOL-3 4 RIAL (1681
276 jUcELci a PEAL(169)I ORLAND 9 qEAL(17J1

-Ct'W~*VT7 V 1R41 ttti7?r
pmRL A PV q REAL(17333 RLA'P I qEAL(1761

p ~ R6 ( RM1Lt731; MPSI a REAL (176 1
2pc Q767A' R EAL(177)1 XT e.EL18

Pal *y QFAL(179I1 ZY q WL7AL(19O)
PAP rcleI * RAL(I~ftll OT'TA'q q 4IEAL(1!2,

PA& DEC 9 EAL(M5)i YFO r REAL11861
?RtCr £1IALtIIl7)3 OvEr Rr5AL(1l)PI

PEFL * IvrL159)i P14IG R EAL119C)
75 ~IO * EhL(1911 "RY&C* v RMt119pl

?go VP. * AL(193); D0'1t 10 1 EAL(1941

C *r QCAL(1973a ?I~rC a QEAL (191ti
11,-'ri 0 OFAL(j13I MF2 . RFALt2CO3
yI-F3 9 O'VAL(2'OII, T1~r4 9 REAL(2epl

*w) OAL(,03)i Q7 ' ~I N RFAt eoc~
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-%IASC v lr'L(7151 608S' uFL(7&

c

2?. XINT1A . (I Z- X)/Ivz

'S .A-34CPS( .AG)

J-7 ~ CIQ. GL(CT)
-j -- - -1 j N- - --

.112 P RT"AX&OMHMAY/R"
31' GAwP-~GAP'LtdRZ

liK OD-.,'vqP&4F'V/Q2D
316 ViRATFVVQAE/RZD
1 7 PVPIASORVBIAS/R2r

319 PCLvvCL/R2C

321 QtGL~k.QNGLp./Rpr

32K I(?,si(/R2D

1?7 CPSISIC4S(psS)

374 Jf'AX1CC/DT.O0o0o
*13C IKOLY11Cb)
33, PZPL'@

331 TC107TO4AIT2eTC1.
134, C3902.

13K C,'3.

337 IC~aTC#.!

13K 1T~.C*2.

347SAv?(WEP?

- .T ---- 1-- 1- W-. T----------- - - - - - - -

1 C-*... QA.,Gr TA14CET ?Rflp PISSILEaRT" Ili FE~

1QC WNITr SANDCS ALTITUCEe4OCO. FT.

iftP 'so-- START R'LL RO(qeL!NE3S &T '1'EI
1:1 ';4..cTART PITCW AND VA. '"W S(LI%E 167)/Q LL CANTROLiLINE 399) AT TIPE3

IRE. r.... NARIE, TR~ACK AT T!-14 IF YAROIT IS Iw' Fey AN.D ROEY
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Jac n..fA1 L STIC F ~l
A ~TF,%'T.LT-.) 1p4.q99.

36* LVT.

46;) -ELZ.7T.Z
163 rEL Yf -DL X

369S rELZ ,0FLZ
366 clltsC.
367 CCO

16Q

VC - -- - *"5 - - - -

172 r3p~~L
17-4 EC41EC3*3.8
174 EI~sTmE3
37E CEL"YvOEL"X/Q20, )DLynPM/

377 VOCI FOQ0AY(/#2X#'NULL ROLL QATE SENS~ql)
372 9'=C2 veQ0AT(/f!X,ft8LL WOLO')
174 9'003 F0PPAT(/#2X,'LATFQRAL EN.A8LEII

3A0 9 cc4 V~qA?Cp,2D'LtDAINr [.ARLE.)
381 9 CCS FCC'AT(/2X,'ACCLTSITT!8')

184 9'CIO r T/2'50 SEEKTNR CANYI)
38K 9 CONYPNUE

386 KLTrA uC

la? E hT V 0 f IV A T V 9
ISO0 C
311 KUTTA *XIUflA*

397 C
ALTs.Z

395 GAL3eA7(PAT
196 Coo "ETC CALCULATES Vlkr)

197 CALL 'PETO
193p 13 CONTME

&CI CAIL TRSFEU
Ac C~
4.C3 Co' qfS ?P SCS TRANSF('Q'AYISIh.SE0UE\,C[ IS THTA9*PS!S
4C& CALL ?RSFe$
40C ICc !F(KLT7A.NE.:: OP T8 105

4,F7 IFCT?1E.OE9TweLOlN'41
4CQ 1F(C'ATEOC3)nO TO 1235

Aln ~ IFPIE.L.?T'F31R TA 1235
41- GAEIC03)*S7T

'11 ICN4

~1' IFIC*A'E(CC4))08 7' 1236

CZ GATE CC0 I.Sri
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IF (GATE CC51IG ) ' 0 1237
j I ?FIT!"E.LT-TI-E?GO Tj 17

4PI IF(CATE(OC61)GO Y! 1238
4;TPE.T.1'EAO TO 1273a
,.,,a GVE(CC6)@SET

477 1?11 JFOA'TE(CC7n3jO To129
4 14 !FITrPE.LT$T1)GO TO 1239
41q 3AEICO7)sSCT

31 ~ 1719 CPNTV'NUE

41 L09 rFROe IN SCS
'34 CALL LCSEQR

"6 'C.' '%qtTN rrFX C7ETECTS TAQ3r7 'srrTT9. Tr?'trCTION RANGE OF SErCltj
C ArGET %.1141N TIJE FICLO VV VI E#GA-W*SEEKFR kZI'wIP LPNFO4 R1ANGE

ICK COIJTpsUE

441 C-' kISSILV VELOCITY hRT AIR MASS
447 %,NV@. 00C07367. 745 236

-wirww

646 CALL PCALC
447 C

4A :40 ANILT IVATTACK C!PevrTP~
449Co- !CC!S FIR FCUi!IO~S OF MOTIO~N

4-ti~~'" CO C,0T6I
"I C~o ~'~~LTP '8k CALCULATES FORCES AND MOMENTYS FOR THE OIFEG COWTIONS

41:1 CALL FORPIN

4.r, . C... '-ROtLTINE nlrFE. CONSTRlUCTS TIJE ECLAT~tINS Ow P-MYv1
4!59 CALL DIFEC

4. -t 2 Fr.'T.FLUO,)O TO 6666
0cl NIN 900ClI PRINT2jFLGO,.VOT.FLG0

6A6A CONTINUE

4AIC.- SL8Qjt.TINE !CSKRGYRA CONSTPUCTS THE q[EKrq GYRO mMDEL FO EU
4054CALL EDSJ(ROYRP

alI .o rC ALTOPLO?

&6q 60 TtP 226
47C C
.71 C FNCINEEPING DESIGN ALTOP!LOT
471 C

7 I F T IPIE. LT T f3'f38 TO 601

7cPRI\T 90OQI 
0
QP.T.2iFLG5q~rALSE. FLOS

.7'. 6471 CON'TINUE FL(35

.77 Nx * 32
.7% J~O.Xq*YAwFRO
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A '.E 1 'lV.R~r0Z0,5I a q

F f A P (fO I r y-5 h, 11 7 tZG

72) 4PCGA*G.G?.t.IA47PLO'YP30
!C A YROEU1O~SFL5

411F ~ .* ROL avro E ATIONS F

,qu COTtRTITAI

I -- c-" nr- -
-

"13 c..Q T (ti1$LTiP!)6O TO -06A NGF

rcR CTIME.POLLM3GYRO? 3S

r v9 CRTS-t1* (P*KQ. TPs3~~)4T-(P1
V-17TWA

P5PSv6(RL40#PSISPXD

!Fq PSKC( *PPSl.LE.GISL)0 T

rpi 16 F(APC51P6S).LE.G&PLBl GO TO 16C

i)Tm 163

c11 161 CINTIKUE WL
apC so. GLTCANCE FILTERIL
1-41 C-**' Akr LAPBI ACE TIOE CMNROLLED C84JSTANTS
-14 164 CINITPUE

lYrF*.83F Ir-G*~s
TFeAPS(PEF).GT.Gr)PEFSIOJCGC,PEF)



5~i PEO,' -RP6.THES*Prr

PE a*PEG

::fC..£xL. CCCUPLER
7 Irl CONTINUE
!J's If CT! FLEsTP' 31O' T4 406
54 O T1(14CI'1'O2),IILLDr_______

f5 C**o**PRFVIOU8 qOLL DClcUPLrQ
!3? TVCTACG.EC@2 9APVt. ?II.Y.1 *A4C@ 4ULq.(.tc.2) 05 TO 300

!54 RLAPIPTNTAI.RTNfA
08 ? 302

~57 CPLAl-V6LA#'YQ

S~q3Cp C8'NT!M.J

QjI5~.7kTAS.QTWA

!61 QE~sRlCY.ALAPY*RPCI
5364 3of CONIUE

566 ?P(RCNoCe01.7493) RECtu1.743
147 RETPQEN/RED

169 GO 75 1404
!17O 14CP CONTINUE

5~1 7#soooATERT QIRLL DEC51 PLEP

57? LAwt96P!-Av
£71 1g!CGECo2)0FlLA"VvO,

rEro.549T TAg.SS*RTk7TA
76 F(A!3SQEViLT,£TSL)G TO 30a

C£77 EC F~rl SATUPATIeq

C79 O.

181 IF(RrC*STo0.3qETwqEN/qEr)
3CA CONT!INUE

IF (APSCRET) ,GT.PIIAX)QTTSIG0J(Pi.IMAXjQETI

C37 REv, (PG/AF).PWIG*RPWIO
PEro.,(P.REF

K89 IF CABS(REF)*.07. .1453) RzElrvI0N(.j74lq3,PF)
cq ilCO NTINUE
cc)J CEORREF.RVBIA9

C** CANTP-L 5V67EM, CAN.AADS F'IR EACW PLAN~E R14 CAWPN SUAFT
?-7 CONTYINUE

IFdJACO.Er.,2 ,ANr, NULSKR#..) (10 TM 226

lqf 2?1 COPTINUE

'1~~ CALL CONETRL
Co* 4Tl. IRCER RL.NGr '(LYTA INTr0RATION

#L rp C6 CON~TINUE
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4C2 IW(XLTTA 9NE 11 3@ T% AC

604 2q COPkTTMJE

606 C PR8CFSS TIC PARKCS ON. CHNNELF 0 AND A
607 C
608 TICL*09
6c9 t?T?" .LT§0eL[CTIC)208 TO 1777
610 C

612 C
611 TF(KA0E@ECv2ITICLqTlCL*.1

614 IFIlvLLL.EG6?)TCLICL.1V
61! TICaTC*TTCI
816 TICLaT!CL'.05

614 C SET ACGVISITIltk SIaN
A19 C
620 ?IjIACG#ECsl)'ICL.1'!CL
621 1777 CONTINUE
622p 0N§ATAN2C11NfPIJt2COS(PN4th

624 C PROCESS MOAC OLFE
615 C
616 OCAC CI)OTICL/SFO *MAC(0i.?,CL/9F8
&17 wVACf ")IALY.4C000,I/sT1Jri ~ ~ .P0/
638 PCACtCl)vTO1'ACC/Sr2 JM0AC41isRPC*P(FL/SFI0

620 MCAC CS AA0SSS4 JMA~l-~nPGSj
631 l0AC(06,.R2Dv0(LROL,S5 JPAC(4jvR?'.1wRflS/#5F13

0M CAC(07)@R20#0TLvYf9FA JMCAC(I%)*RP0e0RLAmy/SF1.
633 PCAC(CS,.R1D0[LVPSFl7 J?40ACf16j.QPtsTIWTA/SFI5
634 C

636 C
617 00 149t ?w1,16
628 !P(ABSC"DAC(?) ),6T.0.9919)PI)AC(1 28IG'd( q419.'CAC( 1))
629 --1491 tCONTINJC
640 C
641 C su1ipu V.Vtf

642 C
641 x CALL WDAC~t0*13.PDAC,
644 X IERR.ISYOTAPC(SNOL(TTME)DR20.,XE0I
643 RIrPT4~I..
646 IF(TIPE.LTPRNTtXTA'JD.IPRIt.C.1I. To 7?

64A IPPNTS1
649 70 ?PIVOIN(PoI)
650 ?IPOUCOBtPI4T)
691 PkDwhAP~kZ(TAP1,Yp"P?)
652 C.................................................................................. C

654 C L I k P R hT EQ 9 1/0 C
655 C r
656 C..................................................................................C
657 I~tOATEtOOI)GO6 TOJ 1661
658 PRfIQT 90OC

-BU tRN F")o~r'e !,mf-w" 0* " --- - - -

66C 141.SP ,4H per A,4HQTOL.4N , R7.
661 141-00 8404 too ,et.A j4$4 AA
662 141-OS 0 "4I ,5RS 04I4P 4414 AKP#

661 S 14ORS # 404 a OS s IdKO '41 CCA
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6 6 C 14'-CPT PIiW pCPT ,L'HSTT ,4 W ,STT

669 10rE~LP~4HY PDELMY ,4?HEDO ,4$ mE00 A

67c, 141-CI 04IH *E( ,4HED? #0- ,ED2 A

f71 10-F03 i*PH ,ECi UN0 ,'&J ED4

67? 14HEDS a4W ;z' UHKTt0,4l4 ,KTIO

674 l4FFA\,4wd2 PFFANB ,JHIGF 4W GFj

;.~ 7 tI4N.C, 0e sFCL9 ,4tHvFAZ,,i8 DFFAZ~s

677 14GAP0,6)e .GAPILP , 0pwre 4V 1 PIwprV,

67F 14'-GC '4 ,GC ,4WFFAY,4B oFFAX8,

691401iDp,' M AIL

681 1TsNILF,4'a AoIFUFe ,ZMHMULL, 414 ANULL

68; ,4,RL4L IRMLL ,ibHK720A'4p ,(T20 A0

683 1 41R IM ,! 1sKcq ,4S5 , 0, 1 S3

6A6 1'lTYZ .4H ,IVZ ,4HQE2 '14H AOR

697 14 IW414, P sKI. ,dHPCA '4W ,PCAA

6ft? 1414Ke '4m~ PKB ,4HRVB!,4HAS pRVBIAS,

689 14*KC A&N tKC 47Hw~,4HL TW)4t'L A

690 141%KGL p4w' K~GL ,LdHTFAY,4HB AFFAYA,

0 92 10-0604H ,KPGL ,4HAF 0 JAFj
693 1-$8 , KS 10 ,sP414Kf ,#4" 'KM A

6553 000ASS, 4 )M~ASS AkNco AM 04 CG,

69 lgl"-t 00 a' ,Pet ,P-HjA jRI tA

691t 14-IP a ~4IAX ,PW!IPAX p4HS8 ,J.IH AS8 A
699 t44RNdIIwTM ,PRINTM , 4NI4A Xj W ,J'IA A

700 141-PAP7,I4HM2 ,RAPTm2 04RAPTp4P"M ,RAPTmi A

7C1 1 1RDT I 4H. aROET 16H15TA j4W AD7A A

70? 4RFLE,"CT ,RFLECT j4O ,4IW ON!

70'. 14H'LAP,4WY #RLAMY 04WRPS14HI ARPST
7co 1 l qN 1 HI lRNGL!N 6MHVRA7pt-W7 pVRAro

7(16 J16 lwR TiO, 4 HN aRTMIN ,4HKM '4H ,KM

710 14h'Sf ."4' ,S4 idHS3 ~4N jS3

711 14~ 14H 's? kH~Sj 4#, 091

71? 14INS p4H 'S '4 OELM~,4HX D0ELm)

711 14HSFO 14N I8! joo HSFI p4W sSFI A

714. 1415IF2 i'.w ,SFP ,4HISF3 i4w fsF3

71A 14kgF6 ,414 SF6 #4HISF Id 4W SF7

717 101SFA 14N ,87A p4IiWF9 ,'. JSF9

1010*SFC..'' .SFiP , 4IF 11, 04 SFII

14hmSF14,4H ,sF'14 P4H9Ft5,i.H #SFISA
1 l !-.1 L A P, /we-rtE- Pti j

721141ITC1 p4H , TC'1 P kHO ,JjM #TO
iP 4kI(03 '4H P7C ,1f470 l j&HTO bkTO2

7;)4 10d705 ,J.H .705 ,4M70. ,4H .T04 A

7P5 ~ 14IT707 "OH .7C7 P4HTO6 s4H PT06 A

159



7 2a jI 1TPL 4C tT6PLDA

730 10rWET04H~AT iTH'FTAT *,4'iRAP,46 ,!ip #

733 14N.TE,4H3 # T IVE'3 ,&HTuE*44:) ,Tjlr

716 10-YpdF0,4wv jywJF'v ,j4K5 P4 i ~
737 14PJZ? TN,4W ,ZPTN ,&TTFA4 ITI' - 1

715 GATEtOOI)PSET
740 ____1661 CONTINUJE __

7Tv tRTN-T07 - -- -

7A42 PRINT 90OC~je#, FR 4WJCT1#p;,LE1 j46I
74 ,4'IE4 TIME , 8QSA hw j PFS A

7414kDELV, 10'P -DELVP 0,&HU '4W ,U

746 14MY1TAJH iLTWL PrTA ,J P&.n'W PtlA

749 10dcZ *4" INZ # 4DY ,4H joy

750 141'CPWT*4m sopi.*I ,5.HOTWT04MA fOTwTA
731 i4Cx 14H joy 04kPst,14w ,'PSTI

752 Ia4N0R 14M Pp S .0a04W to

753 14kDp 04H4 ,Dp ,1.4HW #4W , )'

7515 14VRW p4 ,VM% i4MACJ,4- JMAC 4

756 1#4'CAP '4w $CAP R~wPS? '4W ,OSI

7157 14HP sp'm 'P Aw '4W p ,C

760 1JiMAZe p4 PAZB P lbwrELY, 4W4 ,DELXv

761 1tT~i~LV~n Z V~~Z

765f 14Y p4 w' *X 1 4MV '4W sY

761 104 z i~ 41H )z AAM5 p.d SAMF

766 14oIxy 04H PXT ,&HYT 5 4w YT7

1e 1#1noTHT, 41A IOTWTA 1
766 1j4ICPWI*4~ fCPW~I 4HSPI,4p ASPHk!
17U7 t tet-7 - - ,-pSI -T*4t H

760t 1d.ICPS14HS ,CPsIS A&HGZB 14 H aC*ZF

771 PRINT 900OOji.;AU~,4WPILa,4wTI '4

773 14?o0ELX,4HS DOELXS ,&4PEG #4w. .PFG

7753 1Jk0ELZp4H9 #CELZS 4Wq'%MG,4WHA jetMEI3A a

776 1OY7'ik" ,OY!V 4wPF4 lop~r

777 140(T4T)4HA5 PCTHYAS h4HqT ' *4w RTM  a
7701 1414K? j4 )KT *&HPMr,4* *ppELA

779 WINULL,~ 04 ULL 4HDNELPj.4w DOELq

781 141PED *AI' sPEr 4HPEF 4wI ~PEF
752 14pTE)4MR0 JPITERP ,kNPW?G,4X 'R'! i

755 1J0'PSBS,0414 iPSSS #~nFEL1,*4' PDELI

lag Y-v ,LrY p*4tmjswP-----iRL-A -I -

7ag 140HYED 4H *YED ,i.HPED .4W PPED

790 i1kyEF i*H SYrF my9qGajw AY8BcO
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79 1i4YEC 14H #YEG ,j~kCELY,4H9 o(ELY'z

793 10-LAMY04HR ,LAMYIP ,0&LAPp4'-R aLA"Dr

795 14IHCPS!,~wS SOPS!S ,!HAC4E JAC-

797 PRINT 9OCm*We~4~

799 14NOiATEsft)J 1,GATE(00Q~flJGATFi46 P, GATF'~)

799 2l.IGATE,#IH 3*GATF(003).141-GATE,4k. 4,GA1TV(004),

dyc-e*MUAIL,*i' _,*L_ 0#~ZE~ -jGATrT f nA

801 34GAK,&H 7,GATE(007)

902 PRINT 9OCjjwEnkDNsWIS4-

803 141CLO k~H PCLD ,4ALS '4W' ,AL8

S05 lo~y p CY p4HuICAZ 46' ,CAZ

a06 1*rLp-*-r I"' 1 gLl-- w

807 141CYCG04H ICYCG3 a4~ej4 a .CpocG

809 14I4cme8H O' ,bIHCt 11 jCN9

to 14NTWPSS4"H oTWASO p&'TA49 DTA0~qfC

slu I 
-l T4"~A t- -A

sit PRIN~T 9O000,1,4b0PAPt,

P12 1*'48Y! 04H .5!? J414CYT '4H ,CTT

811 140aspy 84H ,SP? pwCP? 1M ,CPT

S15 PRINT 9O000,3t~wC1BU,4WG PRP1H~kyl

I* I0'OELZJ4'e PDELZB ,*A40EL)C14wS DELxq.

a18 141NOELY,4HS PCELVS 4MOE~LZ,449 #DEL79t

819 1I(KUTT*4HA PKUT!A

820 I~j~Hp??!,~wR PITERR hMvAWF_,4WPP vA'vFPR,

921 1J4P!YE,4WRO ,P1YERM 14'AE4R sYA4EQ8j

-377 -JIF1 - I l'r''_. DLJv"LAr'T -,.$ t 7~ 41H, 3 a i --

823 34 hDRM54H! DORPSI ,4HDRUpIlTA .DRfHTA

84 3 04q0RPI*D4HG #DRPMIO ,.WRPU1 4wG q'?wtG

829 1il4DLVD4HR ,cELVR 4Hr)Plpkwo ,DPHT,'

926 14 j O o*HO4 .0 ~VSNJ)

A29 14H~KAGE,*H PKAGE P4WN4AVYIW aNAVY a

sic, 34~14l 14H .1 JbWDQLAi4WMP *0RLA-0 A

?IS? tkoNPP974N PPPPS .j4NDO? '4 ENOT

f33 14I1IN0?A,4H ,lND A 4h'4ULFAb-KR aNuLS~q ,

P38 10I4RH '4N~ ,R14f

836 1~*S 4")PO se2 )bH'NLPs~w"L DELqOL *

P37 f0ED '4H ,RE(' P0E 1w .RET

838 j 10RE0 PON I RG 14*4ps1.d P~T

I*u 14lP-e,4H *RTWT I

~ 81141.4NX 14H ,NX

8272 1,(?tPPACT)PRIN7 qO000a2**!mPA#4WC~Tl.

831J.I4PCAT,4H IPCAT 04OCAYd.I. ADCAY

t414t..PCAY, ON iPCAY ,jkHPCAZj4W PCA 0

81i1 14PCA *.OI. ,PCA

847 so C 0N TI NU E

A48 C RMSFO liP3N

84C OIS~PLACEMENT ER S A1 1N

850 C
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851C CISPLACEMEN? EPPMRS FPem SPA~T
8,57 - 0LXIXT.X
853 CELymyTey

7454CELVE~tT -

855 17 (TTME9LTTMEI)G8 Te 51
AS56 C
157 IF (ABS(DELI )@G?.CELmYlDELl 9SG(r~.%~
$58 IF (AOS(0ELVP).GyCLMXIDLVPSIrNC"'Ltx,FvLVD)

A59 IF (ABS(DEL3 ).aT@g LMY)DEL3 qSG(F"*FI

861 IF (ABS(DOELI )9AT.VRATE)ODELl 9SG(qTsr~
862 17 (ABS(OEL3 ).(GT9VRATE)rDEL3 *SrGNcVRAT~r~nFL3
561 IFtIACT*GT*O)GO T5 5
864 CELI v YEGR3.EG
86S ___ELVP *PEG - -

867 IFUIACT*EC92)0ELi9REG.YrG
868 1F(IACTsEC2DEL~vQEG*YFG
869 51 CONTINUE
RTC) R ET U n
871C
77 L NT I P------

873 C
974 C
971 IF (!ACC.EQ41)GO 8 0
874 XT 0 XT*DTRX#VXT
877 YT a YT*DTRKOVYT

879 ViMS*L*U4vVV4*P

R8t TOTACCO(SGRT(AYSoAYBAZPAZtF, /"ASS
J182 Cfv**TRA%;ECTeRY TEqfT1KATI8N
883 IF TP'E9GT#5..ANCqZ.6TsZMIN)Ge T9 45

8853 *5 CONTINUE
894 DELXT v XTwX
as? CKLYT v YTwy
MRS ELZ? 9 Z~uZ

889DELXBOEII*DELXTE12*DELYT4E81i.DELZT

891 DELZT8SCO31.DELXf.ER32.0ELYT.E833.DELZT
Cz2 L I 9 !C5

893 ve RLAMUATAN2(0DELZsSCRT(DELXg0ELX*DELYODFLY))
99 keRLAPwAANt(VELYC0EL.Xl
895 Coo TMTAL PISSILE KIN-FIELD ACCELFRATI!

897 GAMPseATAN2(W#U)
P98 RTUWSvSCR~fUoU#W.w)
A99 GA~vYeATAN2(VPRTUV.S)
4100 Coo PC* T8 VCS TRANS!8RMAT?8N
901 CALL TRSFeV

903 GO 'T5 73
904 157 CONTINUE
905 Co*** RANGE TARGET FROM' tISSILE"RTM IN PEF'Ts
906 R~SRIX*~o#Yw)**?.)0-
907 Coo** POINT OF CL6SEST APPRFWACH CftVPUTATI0KuPCA 1 FErT.
"908F !"Tfy r~c*-fef!" 55--~ --------

909 PCAT*8NGL(T!IEJPCAXXPCAYYPCAZnZjPCAUPT"
-91 - S5 CeNTINUE

911 007TO5
912- 7S TtPFACTvfT4U1&
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Qj4PRINT 90C0O,2,d"W1MPAo4WC?, J4HTIVFL46 TT'Ar
q1% Go Te 9
916 *'9"q1 UT~trjuc'iWCF

qI7 ERR P TRU LE,
CIA GO T( 70

019 998 PRIT 900C0s5, dENom,1~lf'F*Fpa.w!LF ,*I.1PN U.4h4NITI,
42:)i- I 0'LNI P4WT ,LL'NI T

q23 CO 3122 Illi5OC
921' y CALL WDACS(0,16p?~otAC)
925 312P CONTINUE

to CALL !!ERFCIFI
2* ',ALL %%EInPSB'

qP6 x CALL 'PeDWCR')
927 y CALL PeDE(IPI)
92A x CALL %EeF
029 y CAL! PLPT(lp? TTmE',2,l TXED 1)
930 X CALL FGSHLS(UmV

932 E'NC
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ISk8RA~LTINE SFKI(D,~ R;EA;L,~4

5 ~14CC0.,5C0C.,6flC(.,RO00..100.,1;)O0(f.,1..'".b '
DATA~ TRFLEC /1.25o5.1

7 DATA TLOS '1S*.3-.71,.-.,.~~3-:'

m - 6 o 33 o ~ o6 7 -33 **l7 i33ll r

Q AT 33.E.,9CE1,,E1,.E1,1'E 3E-'
IA ~ IA'1.1s.7.3,.p.3 1.-3g4-1~ T..1~' .1'~~

2 253.-538,3.,, 3.9, 3.5

21 CALL 8,*9 0,*9
-M - - t2k9 9r 0~1~.S -j '6 C 1 0 w-q-Zj8 ' 3 vr5 1.5CI p1

31 CALL PrINOtLsT ,J#I,, RNGE

I? ffUtoJo.~l no Tj 3()
3v 2 1591* .'J

113 to~3 £N,SvF C1O(A4SaRXGE,PEFE)
isRRER * ENDA./5.2

37 ills$164



C TIPLTS
c 11 *TM' - SEC.
C T2 *TP'E Tr STAPT CINTOtL PWASC Crr.

SC JplACI- *FREE STQEA?- mACw 'kU?8EQ

5 C ALOb.A * ANGLE OF ATTACK (O!TCw DLA'E) "l

iiC CELPIT 0 CANTRIL CErLECY1O% ANGLiE (PIC DLA' IF) *CEG.

12 C CELYAW 8 Ce5lyt9i CEFLECTB', ANGLE (YAW ~ hIArl .*

11 C CELRAL Q CM%TP8L CEFLErTI 0R4LLI - DC';)
j4 C

15 C 5I.0PLT

C CrCG 9 '?TCIO 140tEkT CIEFF-
C CY a TA). FORCE CMEF.

19C CLC6 g YAl- MelPEN C"F'r.
C CA 0 AXIAL TBRCE COW.r

at C C0P 6 RILL CA"'PIN. COErv. - (1/40D)

21 C Cr~c a Pr'Ci CAPPING CeErF. 06E T5 TFVA jjT

24 c CPAO 0 P7TC" DA"PT% CAFV %E TA ALPL.A JOT

2s C CLKR 9 YA). DAPPING CBCFr. Out TB PST ^AT

26 C CLAC a YA). OAPPTNG CPfP'. DUE TO ALPw'A Pi
27 C ________________

219 C TCh1 0 TABLE IV CN. FOR CeN7RIL PwASF
10 C TCPCOI v TABLE OF CPCG PIR CeNTRIL ,WAlr

M1 C TCAl v TABLE 9F CA FO CeNTR5L Pi'ASr
32 C TCt 0 TABLE OF Ch FOR BALLSTIC P,4Aqr

23 C TC.mCG2 v TAPLE OF CVC0 FAR FALLTSYIC PwAqr

313 C TCELTI * TABLE OF DELTA C8; CN,CmCO
36 C TPAC11 9 TABL.E OF F0ACw FOO CONTROL *P4A';

31 C YPAC6.2 a TABLE OF FPACw re;~ 9ALLISTIC P.&Sr
38 C ?P &CwS 9 TABLE Bv FP'aCw FOR CLF,CLD
39 C TPACb.A I TABLE Br FI.ACb. Bre m

At C
4? COLBLE PRECISION VIi??

43CIPENSIB'N TALP(6)oTDEL'%(7), ?C~Ni6,7P3)#TCN?(6oq)

CI?"E'5IeN TCLPCS ).TCLC(A), TCCr(1C'..5), TALDA.10

167 CtPENSON~ ACNIS8)i AC'MCG(R), ACY(8),ACL.%rO;i,)CAPl))
4? AC*5(8), ACAOIF',.ACLOI2)# AfLDtP). CP I~jALq~

411 CIIENSIek ISAVEM1)
50C QATA ?SAVE /t3"/
51 CAYA TCNI/

155 .04 0.315 #1132 A2119 #2.74 )3.6- 0 -5

56 X 00 8-93 '198 # t 0 9 '. P3.9 8
57 X ** 0103 Ales/* *2. -' ) *3.95 q

Al I .1.1 P.,q 95 .1.9 A P~ .89 3.89 J U.,

x .*56 .ft 114 q#;19 .. I '.f *,c
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43 K .C *1.r 1 1.1 .?.A ~ ~

A7 K .70..& -0:4 ~ .) :,q6 1 1 1.

71 -K .3 slab 1.6 ,1. 4 t~) .2 051

74 X .0 all 1. .7029 0.94, .3.8 A G- .

:C .0 1.5 a 1.85 .2. .3.3 i.,e A
74K 0 1 .3.2 .3.1 ."cs J.3, )

77 K .0 ,5 .. ?R .8. ;5:6
78 1 '0 718 :14%, "6 v~. 5 OD.I

40 K 3* * 0..8 12 s. ,1I -to .4

33~~A4 j 1.4 -18 93 .i 8 -e 15 .4

33 K 138 .7 oa.,5 .- 1.6Z ..111 3-.34 1 0

a5 11 .1. 1.35 0-1.1 a-1.7 0.19, 0.1*35 6 5 at

86 1 a3.7 so. *,?4o ... 0 .1094 0-1665 0 10 .4
17 K I.~ #1 3. 3.8 .) 01.5 * a-8

54 1 . .1.58 $-Is * .. ~2 -10 *
A , I iWi.0w s.I.5 a.. ITT jTvvit I., V1- vs

11 K 0 0.1.7 **1.29 *-Z.? #-tole 0.18Z 0 .8
)r .1.3 00I.17 a.10354 0-2.5 J.8.35 s1.8 5 .8

9 1 M 3 * 19 021 0-3. 0.3.98 M.4 A-I.1l 10 .8
x4 5.9 014.96 .3.17 61491 .1.3 *to -N 40 e
x 409 .8 3032 01.52 *.5I 0..4 **.09 *-18 1.C

'14 - 14,69- 3 0 11 1WT 4.12 i.71? g-twi -o -to Ire
17 x 1.7 &top A-1.41 5.3.0 8.108 o-2.72 a -5 IIC

ft K1 .0 Pe.64 #-volt 0.. ,.a.1 A--041 0 0 1.0
9, x .1-13 P.3*3 #-%-a? 0...75 0.83 0-3.7 0 5 1.0

I0m K .3.18 004.7 0-9@17 00.9 4.8.85 8-3.SS to11 1.00
lot DATA YC!0831 /
tTr 1 -M0V- tt itvt z'ttep Igt'? ravft P- -e via
I03 K o .0.1.7 .322 0.2.2 0.1.4 A-1.82 # 0 an
1041 x to &-toes 8-203* 044,64 A.81 0-3404 0 0 1.0
108 K .0 #-to &-to$ .2.34 #.tell 8-#45 a 0 1.3
too K . 0 ,.I .5 .s .65

7  0-05? 0 1.s
10! 0*7 DAACA1
7fl3- -,O 171 -- y-09 -8 at-1 I tl fair* vv ol a -to

109 x .888 $.806 &-lop 0.3 J.173 0-.03 0 -15 at,
MY0 K .835 *ego S.tl' O.1, 0.103 ,..09 # -10 .

tit x .338 *#311 5216 J.24 -1419 #.?a1 -5 .

111 K 5 .88 528 5.1 .8 .321 5., * 0

Its K .4 s.5 6 5.835z a.9 A.8 a.061 , 10 .A

It? K $a1 819 .. 18 A.2 A.196 A-151 *.10 .A

its x #3789 $631? solo" 5.I1 *9 o.P6 , 5 .4
11I K .338 06338 A-381 #.Igo .. 401 8.381 I 0 -9

it'o ---- F111- -- j 1 "- .Vop - 1.51 a .1"s A.51, '1 0

11 .878 0.53 .-got .6113 5.5 .66 to 10 It
)t K 1.3 61111 844 .. 4 1.87 ::?It # -;.o I.C

13 1.04 *all, 0-7014 .5, .. 1161 a-171 # -1~ laIC
1to K .79 0.473 0-61 'a. 1 P ,. I5A *-t22 o -10 1.0

I 00



12IL x 43 ,.605 ,.58 05445. -.38' *

it? X .63 '.685 -. 753 ,.775 .769 ,.7* 5 1.
Iva A -- 51. aS~ 3 ; - ,q2 t.~ VI

-0 *6151.6391.685.ao6q,.628j,60..565/
131 DATA TALP
112 CATA TALPA
133 DATA ?OELUI

-114 UATX IM.C-5&

13! DATA TMACI42 .,8l013.A
136 DATA TPMACN4

137 DATA 7MACW43
1138 DATA TtMAC0.5 /..5.,7..g,1.510111
119 X1S18161a

I--1 tTgu7 1-,yrr- ? tv ~ T'

181 DATA TCLO .8a07.Dlq,.~6.7,01,'9

188 AVALP AO5CALPWA)*57,z,6
t49 ABBEY AMSSETA .*57.296
ISO - - - ?T?1L?,?21) 08 Tet
151 DELP v OELPIr.57.996

lot M Y v L -~g~

153 1P(ALP'4AsL7#O,) 0ELPswO[LP
138 - - 1V[r? L?.oO. OFV.OtLy
15! I * ISAVEC1)
1536 %; 9-?SAVf I V
1!, KC v ISAVE(3)

19 CALL FIND(.J#TO1LTI.7,OtLP)
160 CALL VI"OA1(jMACN1,3PMACWj
161 Ill sNE. ISAVC1) an To 50
162 Iftj vNEv ?8*vtc1t 08 T8 60
161 111K *NE. ISAVEMI) 00 TO 70

165 so ISAVE(I) 8
166 to 11AVI~f) #
167 TO CONTINUE
166 CALL NTERP (ACt.,?e'#1,lTALPI)s,..,ELTI,7.K,..-AoH1)
169 CALL '4TERP (ACMCOTCMCGI)

171 so I v ISAVE(4)
117't - -j 0 ISAvEIS)
1II CALL FINO(lTALP#G*ABBET,
174 CALL F!NO(J,10ft?,a0Lv)
075 ir ! 14E- !5AVfl) an 75 i1sC

177 111K eKE. IAVE13)) 08 TO 170
178 6e TO 180

171 ISC ISAVEM8 6 1
1nc 100 2SAVt(5I S

let 170 C8Os.'1NUE
-in:i------ 04 Pf*----t,~1~t?-r-t..)

183 CALL NTERP (ACLNCO,C'CCI)
188 CALL N7ERP (ACAS.?CAJ)
tog IS0 111K vEG. tSAVE13)) 08 TO 19^
186 c
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17C ScVr I & FOR ALPIHA u CDFLTA a ^sC J\ TAP ', -- i TI

11CALL NTERP (ACAOD#TCAetDlTALPJ6D.,,DTrL,17#,T.L ,Lf

i~p ACAO(2) I ACAef5)

193 ISAVE(3) 1

194 190 C6NTINUE

197 CAP ,FUNCTIPN(ACAP)

198 CV FU C~NA~jQFjEL~WC
199 CL?'CG sFUNCTIONCACLVCS)
200 CAE FUNCTI"N(ACAB)
201 CAa FUNCTMWNAAjFMACP)

203 0T3
204
205 2 1 v ISAVE(61
206 4 ! ISAVEM7

207 K v ISAVE(8 ______

2136 LAI r IN TALE' iAj ( T

209 CALL PINOIJsTACH2SF0ACWl
216 CALL FYlkC(TALP*6pABT)
211 IF~J .',,. ISAVE(71l Gft 70 250
M1 ti7(1 *E(t ?SAVE(6)J G8 Tr 260
213 250 ISAVE(6 0 1

p1t CALL NTERP (ACMC~aTCMCG2)
!1 60 lVCJ .WEw ISAVEM) OR TO 270

217IF(K .EQ. ISAVEC81) G O 280a
2is 270 IAVEC71 w j
219 ISAVEM 4)

22t CALL NTERP (ACLNCGATCMC02)

222 PatI- I i XSAVE(91
223 CALL FINOUATMdACHN55FPACW)
224 IPC! oEQ. rSAVE19)) Is TfO 290
L295 ISAVEC9) 1 1

CALL Nt TERP ArDUAt?'C )
727 290 CONTINUE
P2 -- c P LN~~tc 1AApF9C
229 CPmCG % FLK.CTyAN(ACMCG)
230 CY 4 FUKT0ACYA8ETFMACW)
231 CLNCO a FUC~N(CN
23? c '.A*

233 -c

- 234 3 1 w ?SAVE(101
P313CALL FIN0CIPTAC".3,8a7MACNI

P36 Irtl #Ego ?SAVE(101) on v 350
237 ISAVE(10) 9 1

2-8CEtLZTR ALF
239 CALL NTERP CACLD*TCLD)
240 350 1 v ?SAVE(11)
241 4 ISAVEC 12)
242 9 q ?SAVC{13Y
243 CALL F1N0(IPTMAC4e5JMACW)

245 CALL FIN0(1(,TALP4p10aA0BETl
246- ~ IF(T 4NEo !SAVEII)l 06V 360

247 1F(j #EO, ISAVE12fl GR 70 370

#48360 ISAVEC12) 1! J
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CALL NTERP (AICTM~sf'P4#I' j'C.
250 37C IF(T sNE. ISAVE (I I)U GR Te 3A(
251 IFCk sEE~, ISAVE(13)) 68 TR 39",

253 ISAVE(13) @ K
254 CALL NTERP (AL~TMA#AL~ijMC4
255 390 C8NTINUE
256 CLP 4 7UPNCTtIN(ACLPF'ACI
257 CLO q FUNC?!SN(ACLO)

259 CLMR v FUNCTJ NCAC~kPOARUBTsF!ACH)
260 MVALFWA *LT* 0.0) CN *CIcnwrG
261 IF(BETA 9LT. 0.0) CYsocyz rLNrcG.CLNCG
262 C?'ADCsC
263 CLKADv~o
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z (AD 10 wow w jXi a.
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I SI4pRTINE TPSF~v
C 4*o TlmIS SUBReUTINE PERFORMS ?"WF BCq T VCq TA\9rjATf)N

C0MMMN/PTV/DELXV,lELYV,'nELZV
I 8VI2vStN!6AmY)
7 BY22*COS(GAMY)
I 8V31*61WCAMP)
9 e~V33nC8S(GAMP)____

It BVt3vv8Va22*V3I
12 8Y214*8vt?'V33

is BY23*BV2*2BV3I
14 8V3LU~f

Is DELXVBV11DELXTP+V2*lEL.YP8Vi3.DFLZTR

17 DELZ~vBV31.OELXTB,8V32.CELYTeA.8V33*OFLZTe
Is RETURN
19 END
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I S%.R8JT1NE LesERR
2 C#46 TKTS SUEPOVTTNE TRZAPIS7eRI "TSSLP TR TiAPlrT l' SPLACEPIENTS
3 Coos FROPI ECS TO SCS, FR'3M BCS TA SCS AND CMPr; LPS ERR9R It,~ bCS
4L

6 C0PP'akETO/E11,EP2,EI3EjioE22,F93irP31 ,E'32,EB33
7 CeM/NPKR/PTERYA6ER

9 COM#4@N/STUFr/ DELX8,DELYSoDELZS

10 DELx~wEB11*0ELX.E812.DELY.E'13.OrLZ
it C!LyvuE82IO0ELX.E822.0ELY.Eq23.0ELZ

12 CELZ~uE831*DELX.E832.OELY4En33.0VLZ
13 0ELXS;IS11ELX4S12OEL84es134OELZB

-t4 0ELYSeOS2.ODELXO.ESS22.DELYB.8S23.DEL7E

16 ~ PIERR@ATAN2.ODELZSDELXS)

18 flETUQN
19 END
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I SUBR8UTINE MCALC
Coo* 71-IS SUPRUVTNE CALCLLATES i14 ?'ACH hUM'~rQ

3 c

S REAL I'AC)J
6 COrNET/EI1,P2E13E2E22aF923jFP3 1E332pE813

7 COIO/ALMCS~U~vI1,FSvwv.

g C8P/F/%XS#YSPWZS ___

11 viEB21*WXS#EB22owYS
12 W*imE831oWXS.OE832cWvS
13 LR*U-tUW

ik VROVOVWI
15

17 VRW 0SGRT(VRS)
18 P'ACH*VRW/VSM4t

19 RETURN
20EN
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Cose SL'FPPLlE~ reRP9A CALCULATFC TUmOrFS A%C -owrk~s r-Q TwE DIL IUJ-
3 C

2 ~ REAL OACIH

C/OCAkTar/XAA jAZCLQ CN AL.AOAk,. .

q 1ICLK'AI

j4 2CCS~ IACY

17 AL~bAAAK20,Q#UQ
lp S(ULOSCPT(UQOV*Q*c)
19 EE1A*ATAK.2(VRPSCLW)

2n CAV,.5OQIN3fVCS
21 CADFOSAPOS

23 IF(V'..EG.0.l13 TO!
F A P SCM.CA P9DIj(?.OVPW)
pit 00 To 122
26 121 CAPSCI.C.

27 122 CONTINLtE

29 CELVQO(OELI*CEL3I/? ,

31 l(TPEGE9?E3!L~eLCrLVP
3; C EL R 0CELK eL Ott19 2577195
33 CALL AEeT~ET"~mC-APABTEVrv~E RCN.CF'C0pCY

313 CLBWCAPSD*CLC*CFLPR*FCLA
36 CR GAP9OMvCIPCOC.PrC"M

3' Cha s GAPSC4.CKQQFFCNP
3e AX9 9 *CAPSOCAZOF~rAXP
39 AYS a .CAIP5.CVOFFAYS

'1l AL89CAPSOCLPsP*FFAL8
4? APP a GAP9COC"C.PFA"
4' Ah8v.CAPSDCCCG*FFAkP

49 IF (T!O-E.LE*APTPI2TW.5L9RPvflIP'f.%

&7 F cTIPE .0T.QAPT"'3)T..O,

AR 123 AXeIAXB*TI.*CTTCPT

21 Ale.AZPe.T.'Sl'

53 ANKl.A'.9.TkGCTT.3SPT*XL7A
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StPMVTpE DIFEQ 
92 ~C**OqUBRM'TINE CIFrC~ CPNSTPUCTS TW M.~At1!4N~S

5 REAL PASSP IX* JYZ

7 ~ ~ COPkTDQA~A~A~C~C ALPAMP ANP.CM .?

9 1CPIp!OTNTApnrr ,#Xy, 0 ZC 5.

12 CetMl~/OC/CPSP!spsSplcPNI
13 COMPIN/Go/GXB;GYB$Gzs
14 Cgo GRAVITY HESeLUTION Ta 5CS
Is GXBFB13.o

17 GZB'uEB33*G
ifCgs ECLATIONS eF M5TyM19 CtmAX8/MASS4P*v.C*WGXB

20 IFTMa~T4Ltk#A~~o~,Uo
21 0YAY 6/P'ASSPtw.R.L+GYB

P3 DPv(AI.B4CLB),IX

25 DRm(AhB*CN)!ZP*G*WINPT!A
26 CYTAV(Q*CPI4!eq.SPH! 2/C0S?
2, MP-IsPo0T1WTA*SPST

29 IFCIROLLoNEC)DPxo*
30 I(~L,~0Po
31 Co* kISS!LE VELOCITY ?h EcS32 0XvE311*U+E8?l*VF8

3 1wW-33 CYeE12e*#E62Z*V+E83
2 *W34 Luwct 3 3y~~*,

35 RETURN
36 END
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Slw@t!VNE METC
C.* SUBR8UTINE ?'ETC CALCULATE*~ T;4 VFLFACITV eF qrtj',,"

3 c t4' UOJLCL PRECI-SIO~N rlF4T 3~
£ ~CIMENIe1N OUM(22),Ct~fr(6)
6 REAL ?VAC14

tt IffGEM!ALToG7.06089*2389) GF TM i;
t2 ?r'eLsrdTGRAD*GEPALT
13 P~oe*SL(T/Tm48L)**AR ,

RH8wH
VSk~DST(e4*RSTAPeTmL/,.vT4ML)

16GOvet
17 lp CahTINUE

li R~olmL(~AT*6S,3q/PTPTR.
19 VV'.SqRPO82*EXP(ARG2)
20 13 ETrURK
21 END
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SLO~ffUTINE SEEK
pCoo YWIS SUBRIUTYNE INET!CS TARnET hAT~W!I T~r PEFTq RANG3E PF ,qrfXER,

3 C TARGET WITHIN~ TWr FIELD Or virwS.A-&kSEEKFR wITWIN LINEAR 4ANGF

DOUBLE PRECISION YIMEFSTSA".TIP'AOTiDTA,TSTTPF,SPER
CIPESZON CA7(14),RA7(4g)

I ~CO97UF/OFELxs,lFLS#:!LZS
p COPNI'JUNK2/SRNGC. UMIA~RF#AWRlF~,M1VBAROI4

9 IPII'f N3CR2DN'ULSKR#1SRS,RF7LECT,NLLLKAar

11 COPOewJUNKITIE
12 CIPPeNtINEO/ 1, JoDIRK# CA7TAS& TMAStl PSI S# A Y
11 COMNT/ISM,~E, I~TS*"*;-.SA.,OJ aPRlNT.T2
14 SRhfLre*CR~t0JELXSaDELXS*OELYSOELYS40PLZSefPFLj;)
1. CAyA IACQI.'0/

to IFiTIPE.LTST21GO Tj 105
20 -Tf(?AC91$NE*0IG8 TO It
3* !FCIACG.NE9l)0S TO 10
46 FITSAPYTtPE
so to IFfIACG*EC9Z1IACC1.1

Go LUNIL'EU

to GO TO(565#1072,IACC
ly 130 CekTIV!

20 IF(ACG*EQ*2369 T8 107
it fllSAP'w7?'E
to IF(T7PEsGEsTIPEC10 TO 965

24 Coo*. ACCUISTIOhtIACGep) NbEN TARary.1 IswTHIN CI4VRV AND RDET
25 965 COhTIfcUE
36 C

-1 -eu.cl LINEA* SEffK!WNO OUT"U "n1 M? flf FOV
ab IF(SRNGE.GT.RDE~iaeO 18 01

30 !F(SCRT(PIERO..2.AwERR..2.o7.oaO7,a664cs5 Y101o
31 --- tifiS0RYPSISeP9S.7N7%ASeTwAS.*Lr;9A89 To 10t
32 567 CONTINUE
33 Cv*9.rPN?-fRY jI4*X fMTitVALS
36 .JIAX1*00/OA400O001

38 IPRIK'.2
39 PRINT "005
40 SO03 FUQ?,A*(/s2X,1ACQUIS~TIN'1
-41 asu 103

4p 107 CONTINUE
t? C-.%. k~L SEEKER
44 PITERATAP*2(.DELZSOELXCSI

45 YAWERATAN(DESjSCqTfD!L2Y7.0EtXS*0ELZSK;?I ZS)I
46 C

441 C FSR(IZRPTQ*AtP~OArR.TP~ G T" 101
s0 PIYYAN3CSSR?(PITE8.PTEO.7AER4YAwRR

l IFtPI?YAW9Q-LZ90s5,'R20)"ULSXPw2
52 C3 CONYINIJE

54 TST@TtME.FSTSAM
913 75APUTSTOTPt
it IrtTSAM.SPER)104,1042104

37 104 TPmEv9PER
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ri '!PG@TB8)nT 10810

60 IFSRTP____ TTS*WAS@T@AG T4 10A

____ CALL SEELtI.L5EjRLETPLTERRPT'TRC1
6? CALL SEEKER(SRNG~,RFLECTVAWERRAYAEe)

63PI1'ERWuITERR
64V YA ERO VA%%ERR
615 GO TO 109

__6_ 101 !AC~mNULL*KAGEml

68 PITEPO.o.
69 109 CONCTINUE
70 C
71 r-40 SEEKER 1WIT8 LINEAR 4ANGE

7s i!(ARS(YA-TER~)~tA~
7" 105 RETURN

79 VIC
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I St.I3RAVT!NE EDSKPGYR!
7 - C T1oSS1eTtECkTU~ IWE SVEKFR Gvql uPPEL Fe9 ED
3 C

5 REAL KT#KT10#KT2OILAMPRmLAMyR

REAL '(OKT3o
A LOGICAL FLOII/*TRLE./
'7COP/ I NEG/XT~AjNX#YR%U, V,', Pp,CQw a siTW A, ,CSIoX,Vs Z,RTI4TAs

8 IRPS1JTHTASTI4SD,SISPISDPeEGAj TXFC, PXDorF,FAhOEL1,CELVF,

In 3CPbd!,CTH1 AOPSJ jCX~,oVZARYNTAORPSYTL4 WAS,OTWASODPS!SOPSISD,
ii 4COA,TXEDPXl2,OPEa0YEF,00ELP1,0DELO)P.')LP3,CUELI,rDUELP,
12 500DEL3,0RLAMY,0RLAMdPD0RP!GJCDPWTO
I 3 CetPP5N/~jUhKpryIi

14 ~COMTI/TT/SAM,TE4,InT,0?A STjTpv~,SPAM#SAo, CJMAXPl~jiNT,T2

I& COeiMON/85k/QSLK '?I0,'CT2IOLAMPR, LAPYRQT~sRTMtNR60IEaEDIP'LG4o
17 I1;3A#EV4,CSA

is COMPON/8Ts/5s11jesI2,BsI3,eg21oeS22IgS23,:;r3 .IBs32,8S33

20 IPIVAhSCPl42DNULSXQ*eRSRFLEC7,NLLLKAGE

21, - - O*oDPMI
22 RSLWI25o/R2-) V(AS(CP14O)G'7.RL)POE;GNqSL,rmpNI
23 !F(T?'EoLTeT2)Ge T8 5005

2. C****9CNECK FOR NULL SFEKER

fbio !F0kLLLoEG9 2)00 ;e 5000

7. -1 MJLLw?
80 C*Ooee!FCSCRT(P!TERROe2.'YAhERRe.2I.0?,PHFSV)!ACIsNULLul
3w-- 500a IrIAL,LtIYINfLLM1

101, C

120 C

IFCNLLL.EC*2)cTu,(YI

P7 OPEGV'KT*PIYEqO

25 !F(APS(eMEOV),GT..l745329)sMEGYuStok( .174S32cI.5'EGy3

it LAMPROOPEGY

45C SEEKER GYRO FOR ED
46 c
47 5M05 CONTMNE

4ATftYIf'ELY'!D1)Gft TO 6670
41 ~IFuNRmT.FLG4,GO 75 6670

noj K A G t: w!j 3 F____L
51 9000A FOPPAT(/#2X,1UhCAGE GYR 4 FOR~ R"Lt TO VEPTYCAI ')
52 64~70 COKTINUE
53 !F(TIME.0T*E04.AN0.IACn.NE.2.AND.!7UFO.KF.P)XAGF.1
54 !V(IACG9ECvZ)KAGF.2
Bet GSAqeS210FPS22*r*8q23"Q

57 GO 7 5C152001#520I1,KAGE
58 C

55C CAGE
60 C
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6 45 0~ r'TkTA~wC*THTASjCPSTSmu O, OPS!S
62 G* T9 520~3

61 5201a G9 T9(52C2o5204).IACG

6qC LtNCAGE

67 c FRFF GYP'9

6q 5PC2 CT TAS..(QSA/COS(PSIS)

71 G8 TP 5203

'73 c THACY

797 5PC4 CT ,TASx(HE~-QSA)/CeS(PSIS)

77 m2Ci RETVRN
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i SLFPROLTINE EDAP
-7 -~Cff -TII SUeROUTT -Cf%~UT TPE ALTMIPLO~r "AIL r'3R ED VERSIol

3 DOUBLE DRECSIO'i TIME
4 re L r'LISI.iI LLdPLuL'IetUFsFa*Lrt-Gr~tE

5 COM~eN/,JUIK/TIME
6 COoP19"/SS/81,S2fS31 S4 SIP 86

I PEAL POLES(01jI.20#/
1 REAL XVPQ#KPLAM1I,LAMPQ#LAMYW3 KG

9 COM~IOk/UTAP/vEGAqEGpPEG

11 1PITVAUSGiR20INULSI(RBRSRVrLECTuI'tjLLtKAGE
V4 ~ COPP/ARR4/P4IGVLG,L02sFL03RERFLivrsPE,?HRSOPSRB~,

Is 1BSPSS*c3BLVPFFLKPDKCI0',K0.LAMBI,PflLrS

ig 20EL3,CDELIOOELVPC1)E3jRLAwYRLAMPRPH?1G DPWT0,rU,0Y,0W,s0DPR&
t9 30PH1 ,0TWTA,0PSIDX,0Ys0Z,0RTWA,0RPST,0TWTASCTWiAS0,0PSIS,0PSIS0,
20 4CeEA,DTtD0PXE7,0PEF0YE.00ELPI,0E.P,00DFLP3*0OOEL1,C0UtELP*
21 5DDDEL3,ODtLAMYDRLAMP,DRP4TODDPIO

23C ROLL AUTOPILOT

35 IFfTI'E#GE*ED4)3e TO 502

17 00 TO 5030

29 IFtIACQ*ECs2)00 T0 5025

31 00 TO 503C
32 - - 5025-If t'l-KT oftUlIO9I Te- 6667

31 PRINT 90002jIPR!NT.2jFL~l,.@jOToFLGl
P Vu0e POJWMAI~IAjrIROL Met'pV

35 6667 CON~TINUE
16 - RLAPY0r1060P"?u
37 Ph4T0..DPMI0*eU1.LAI4Y*93
35
319 C. LEAC LAG ROLL AUTOPILOT REG/PWIG4KP0.(S*Kj/6*12.5)

CALL FLTR(PWt0.RPWtG,0PPM!ORE0,l29.55KP0))
-Y Lw7o t01 Ft StRIE07 (T &RVL )REG,%'ON (R o Ord~

43 C
44 C'- PTCUa YAW AUJ?8e~ro -

49 COO RATE CAPPING OF GIMBAL ANGLFS TWR89/TWTAS.wC.*/(v0067*3+1)

47 CALL EDRTDAMP(PSYSPXED,0PXEctPSR8S,PeLESbOnlaK'2KM,PS3SI
as c INPUT Tff-ffTWAC E FILTERSPEPYED
49 5065 CON~TINUE
So PED.LA"PR
51 YECOLAMYR

UF C.9 OtL1 ANE FILtTm EFO K set
53 5075 CONTINUE

94 CALL FTLGtPEDlFEl7,0PEpKGp1Q,)
95 CALL 7TLG(YEOYEF&0YEV.WG,10*)
56 PE~t.*PEF+LA#4ef

59 IFASYF#TGLIEttNOL#Y )"
60 IFrT1"EvLT?beRpIACEC,1)fl TO 5100
61 IF(.NeT*FL02)OO TO3 A668
62 'PRINT 30C3sIPRIcTupg7LOIBv.NeT.FL03
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63 9tmu0n F5PVATC/p2X, 'LATFRAL ENAB't.E;)
64 666CeN M

65 GO TO (5080,5085)dP.ULL

67 YEG*YEFPSBSOS6-PSRBS*S4
68 ~GO TO 5100 -

69 5085 IF(oNOT*FI.G3)GO TO 6669
70 PRINT 900*jTPRINTs2J'rLG3s*NOY.FLG3
71 90004 FOPMATC/i2f'%tGUlAKCE ENABLEt)

73 PE04(PEFLwTHRBS*S) Sb,
74 YEG@YEFoPSRq~SOSI

75 5100 IF(A8S(PEG),GT.,2094394g)PE!SGN( .20943q4A1 PEC1
76 -- - -A~Y~@G-e29349EiIN009s~jF

77 RETURN
78 N
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I Prt1lTINE PLTRt'),YZ,A#,CDO)

SRPTIKE EDRTtAIIP(XYiZ, AjB#C,#D#E)

A vF t a(C*(-

I ~SORatTINE FTLG(x,YAZ#A#B)
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4tR~LTNECONYqI
p C-44 YWIS SU?R81Tnt CONTAIK9 TJV CFNYR5L SYSV,FkNI4D Vl EA PLANT M~N

3 C C6'Vi~N SHAF1'.SfCpl4 OR ACTwj&TSQ mfOEL

COM /jUNK2/9RIGE, IFuFP$AC RPAEPIFSPOOVB#NL
6 SPTASs2#VSRBQ#rE'~LLWG
7 CO?~,P5tUTAP/VfG*REojPEG
A CON/TNT/JCOELIC!LVP*CEI.3.OO!EL1 oolFVA,CDEL3jArrtlD
q IDE~iDL~OEP#0 EIrOEPrCE3AC1O

Pe ISLtIPE1D9T~aqAPTM3,gLOPE2,8?'eCT7.CPTaSPTaWLyAs91TAPSaoAPSO,
30 21APSZOP,1H

lC CCCELIR8O.oA(O..YEOqE3.DELU.OAC)LI)
it OCCCCLPP50,(5O,(O.O-DLVP3.ODELVPI
12 OCE~6o(00-EGPOCL)r'EI

14 IFtIACT*EC.2)CCDrL3,6O*o(60o.cEa*YEG.CEL2).v)EL3)

16 DCFLPPoOOELVP
i7 CUFLP36000rL3

18 QETURK
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Al T ( PTLr,velis (Fn1LATU) (S ZF2C )Cf (ST7Fs24O)

(rTLF,r 1,$CYFLTPaEOD)
1, SRFF LL 7fCPT
1, rZqFF L L 7r PDT

LM"rIN3 WAzCHPLtTL

lqAPNTPkG: U;NATTSPTED PE19
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Appendix B.

CSSL PROGRAM - DYNAMIC GYRO MODEL
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CO\NECT (PZ6EPRVQL)

SL R~toTJNO RTSL
Ct'V4NZCOO4/ZOG04 (5A)

ECLIVALENCE (ZCOO'4U'iPSISDO, (ZOO4(3),ZOOCO), (ZOO04(i8)&PqtSD),(
- IZOOC4Ci7),ZOOO1), 00(2,TiAS)(O0(1,O02#ZC44)

2THTASD)a (ZO'O'&(45),ZOCO3)
EXTEPNA. GYR5

NSTOP56
CINTel.3

-~TeCeo

I ALGeaS
~j.ALG8Ro5
P~M INT s00 OOO3oi
N! ST. I
ITERw2
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ZOOC4(42)*Ot
ZO~c4(56)u'0.
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9cOn2 CeNTMNE

PPINT 9,CC0,5,OPR4SO',OT-TA8D*PSISOTWTASOPS19,THTrAS
SF9Rt~AT(68XE2#5)

,90C04 CeKTINLE
i. CALL Zq9(#oOjYeN~~NetAL1RJ~e,"Njl~TE~
* ERR)
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99998 CCNTINLE
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STe p
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THTAcoC.ZC03
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Appendix C.

6-DOF DIGITAL MISSILE TRAJECTORY SIMULATION
WITH DYNAMIC GYROSCOPE MODEL
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1. 0 R 0 U T 1 14 E f k- I T I A L (1' 'tml.CVTVS)
2 - - - COCOLE PRECTSTUX oT-rsTSA".SPERI"F,,t~rC.T1mrI.TtrEZTIPr3
3 ITIEW*STOTAPTIVE

to REAL WT30
F IEAL EflKGO.E

6 REAL KG#KROL,KGDLA"PP,LAP"VR,LAMe,
I REAL LDOISKDCKQWILL

I REAL PAC1MDMASSIX*1yZIIDA

to CO~P8%N/NEG/KUIA,,~xoIR,L,vs..P,.#RPwtayUTA,PIXasZsRT.TAa
11 IRPSI ,ThTASYI'ASO.TPPSSC.SOEAXr~oPIPflFVEoELICELV,
it 2CEL3,C0ELI,0CELVP. 00EL3,RLAOYVDRLAMPIRPI12.0PWI0.CLI#D D*0hDCPa CCg
t3 30P1J1 AUSIr~ngtZ'ITJT, PICTUIAG, CTkASOCPSIS.OPSSD,

16 COP-6K/ETB/EBI1,Eflx2,E8I3aEP2IjEB22,PF23,re3 ,E932,E833

is CePP9%1T0CCPSSPS,9PWIvCPH?
15, - Jp.p / GAF#(A"VDLXTD0ELY?8DLZTA
to C6PP8K/T/ELXV,ELYV#flELZV
-I _ LUJ-'%IUL6YLJLASLLVPUtC
It Cep"wjk/SILFF/ DELXS#OELYS,OELZS

86 CO86IN/CEF/CAZCYCkCLPaCPOCGCYCOaCLCaCuCaCNR.ALPNAaIETAhD.IA0,

to CeoAfl/OCEC/AX.AYBAZI!CLCN! LeASaAWaeCl

le- CO8/JUN(/MEYI"E3I44.S.0,SCUWCAP, IQAP.RAP1PIRAPTI'2, ACTa
II- lSLWPTD#STJRAF"-3#S1.8Prza ST?* C T#C",SPIA xLTA#STT, @AP8sGAPSO,
32 2CAPSCP*YH

36 CeOPOaIM/xeALPTcIY!.6ZSINS*T"L*BT
1!------------

as COP e/TFTA'~ME*TD~TTTES ~~GMC$rXIPRINTaT2

40 -IPIYVAhICINDNULSKN.BDS.RPLECTWLLLKAGE

42 JRSA*EC4#05A

44 CSM/UAPYEpREG*PES

46 T 8SPS50PLVaPFLKPICKMK.LA~II LFS

1' COPKMK/CP/RB#RI'*ASI(I3o

6v C AIPO

pe c AL"A4

c
c-

10c AL..IPLT
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441 C CEPALLY VALUFS

st CEAL REAL(2O6)/
SP 14*96OOEOp5i68loECi32710o*l CCI.-CC3
93 2-*6100F0j20553SFCj236ocO-3 OCGOC06

si 40. CI CGOOCOCE-Cl *5S723000000E.CC, '5.083O-nonOci 0. 10-012

57 6.C.OOCOOOCOOF400.oO.OOOIOOOAIOE.O0 .O000nOCE.OC, 016.-ris
sa7*.OCOoaCOOr*0oo3O~OOO~OIOCOE.O1 oO*OOOI'Cn"E*OC, 019-021

C^94l,'9e5OCCOCE*O2.,.4O0Ofl0 'OCC*CC,.6.25CICOCOCE4OC 025--027
61A.2.50COOCO0E.O2,.250C000.t[#r..2.00COaflOCE.0C, 028--C30

43 C'CCCCO0QOC"00,.5,OOOCOCIOOCE.Ol..l.5O0l0ooocE.O1, 034--036
a, 04l.COCCOOOO0E.OC.'1 oo0OOCOcoEOOo..oooaoaoE&OO, 037--039

isE*l.OOCOOOCOOE.CO..OOOOCOOO~OgOO,.1.ooooovnonoE.0C, 0406-042

67 .1.00COCO0OE4Oo..a-ooaCOC)~OE.CO,.1.S000OE6cl, 066.G48

69 t.5.OOcOOGCOOE.O2,.2 352*CoOoOE.Oa..1 .6226!OOOOE.0!, C52--O54

71 'e1.25COOOCOOE.O1,.1.SOOOCOOF.OECta.2.0OCOO0OCEeOI, O5go.060
7- L*.oCOOOCOEooot.2 1 tooaOaOOOOrO*o. *30.0l' O OE0oc. Oblo-063

73 M*.CCCOOOCOOEc.0,.6.oo0OO~aooog.Oos.3.1o0000oE*o2p 064-.tC66
75 S.C.00000000f40 5 OOPOOOOOC00oaF.Oo..O.OOcOOOOOOE.0C, 070--072
76 - - *O&OOCOOOCOOEOOO,.ouooOCOMEeorOcjote*30000000EsOli 073--075

77GC.Occooccoorocc,.coooOOCOOOc4cc.,oooooonoocoE~oc, 076P-078
78 R-*s&~OOOOOaOCOE*oo..oooooooofOC.o.o~OOO00OOooc o 09-8

at UeC.COaCOOOOoE4Oc~~oooCOOO*C,.a.OO~OOOCOOE*00a 0586-090
32 V.O.OOCOOoO0.OOOa*00000Oo,.O0O0t0000oE.oc, 091.-093
8S W4CCOOCOOEO C.OOOOOOCO*0*COOOE0009,-9
at, X*G.COCoo0oo0f*oooi.O0OO0COE!.0a,0.0OCOOCCE00, 097-.099
so Y*.COOOOOCO0E.O0s42.ll22t4897E.O2,.5.2500OO)OCcE.O2p 100-.102

-as foO606c asahoo c1Cm. og
a, #c*CoOoooCCO0ECC..aOoOOOOOOO .ECo,.a#oooooococE*0o, 106*.LOS
all 2*C.CCCOCCOE*Ooa0OCO0OOOO0ot0c0o.o.o0ooO0CE.OOJ IC,-.1u
ag 3oC.COCOCO0O0E'COPoOeOOOOOOOcjrCOa.000o000aCoE.00I 112-.114
I0 -- *0Ou0OCOOOQO0WOP~CaoOOOOO0OOE.Co,.O.OOOCOE00, 115.-117
It 5oC.O0OOOOOCCO*oOOOCO0OOE00oa.00 ooooo0E.00, 118-.120

92geeic - 121 t22
93 5.CCoooco0o'cooo.ooooo!a0ocoj.CO*.oooocoonE*o, 123--125
90S *-S.OO0OOOEOOO0(OOOOCOEOo,.O.OOOO OCE.OOla-lk

T *C.CCCOOcCOOE.OC,40.00OOnO~orCoO00aoaooCE.0a 129-.131
9650#C.OOO0CO0E*OCj*O,0OOOOOOt**O0,.COOC0COOE40O, 132--134

5-ct0CQofl0O0E4O,40.0O00000E06oCOO MOnOO0E.0O, 135--137

99!.C.COOO0OOOOECC,O.OOOOC.OO.0#OO~OCIOO00aOO 141--143

let 5.C.COCCOOCOOE40c,,0.oooCo0o0of.CCj.CO0roOOE.CCI 147-1l49
Ic? 5#.COOOOOOO00.OO,.DaOOrPOC'O*oOoOO00tfOOOE*00& 1!)0-152
103 5,CgOOCOOCCOOOC,.C.O0000OOfOE0o,4.OOCOooooCE.00, 153--155

1015 5.C.COOCOCLJ0E*.O#0,.OOO0COOOE.CO,.O.OnOCOc'E,00, 159-161
106 5.C.0000OOC00E.O.000*O00'~l0F.Oo,.O.00000oE,00* 6--6
107 !,C.CC00CO0F.O,00jOO~OOOOOOECoj,0.OOOOOOCOoE00, 165--167

IO *0,0000OG0O0E~O0,0O.00O000O00E*CO,.0.O0000O0OOE*00* 168--17r~
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05!.C.C0O0000OOE'00,+o000nOO0C4FCo.0.OOCOCOOCE0C& 171--171
11a llGucocofo~*00rrrcso00COC#o 174--176
lit 8.2.60S000C0UE40h.40e000000f'0OO.~o.4.00COCOOOCE.C3a 178.-l80

M1 5'C.COOOO0.000000COE0,4 O0CE*OC,,0OOC030COCE.CC, 8--0
114 54C.COCOOvOO0E.0Oo,0oo00ccoE4cco.oooonc EKo0D 16-188
till B+.000OE0.00000,EC*OGOICC* 18I9--191
Its 54c.0oc0coc00E0.0.~oC000':000E40o.0.00oo0oooc:.0ca 192-194
117 5.C.C0CC00000E40C.4a.00O00002,.06.0OCOOOE0Ca 196--198

115 ~ 400 S.s~000~O.4O 0r0Ea3# 202--204
to 4C.0OCCO0CO0E*0C.40.0000(OQCO00/ 205-.206

l COMOE PRECISION BOUBLEt01,/
M I+.cooccoocoooo,

183 INTEGER FIxEC1O3o2.s

Its 1.CCOCCOO256..O00001,OI*OOCOooCa2,.OOc oooo*O0000000000. 0U6-.010
126 -).C00OOCOi ooooclooOOOO,'OOooo0ooo, .oocooaoooo ooooooooco, 01 1-015
M3 3*OOOCI+00001 00CO000coGO..OC000OO0oO. 016--020
I?# ).00000000C6,e000000000o6a*cocooooCofi,.0000000000..0000000000, 021-M02
Ill 3.CC0000000000000O.0000OOOCCO0,.0OOOaOn0O..C00OOCC0I 026--030

ill LOGICAL LOOTCALCGoom
Ill -*n~ a a.V &DPALSE... FALSE* o sALCS1DPALS& a oAL1W.,.P ALE to oAtS!./
133 tAI.LIST T M##oZUV oP #jTTpP sPIaRWARSI#LM4

119'MP1G RTPX*KoFGjXsM8IA*Og PH PIAX OLL
119 F.ogyL.S1,S2.S3,SAS5,St ,IRgLL~CCIACTaIACC.1PRINTJMA~jIAP

141 O'T!,7C,#T01,02,T03,T06aT05.?O6.Tc7,?1.T2'JULL.IFLFeolIOE&lIPl,

to "FFAN!,FULL#T1d'3D#NAVrWI30Ic0
146 W EAL. "DAC11 e0#./,PLfSeOIt, --

147 142.00C000OE4O11

149 IFALSC./,PL04/.TRLE-jIpm'C?.ERR@qFLG5
ISO- D ATA

181- DATA

1ui DATA SLerE1,SL8Pr2,36,73e6sl1.s*3R461u.XLTA/1.66e7/

156 CALL ABORTSET(99g9So1) 1*1(74
137 CALL ffEdTf,,,as.L~j%tV1
182 1 CONINPUE

1-39 cAtt "e:

160c x CALL POCE('W'I
161l w CALL POCEf 'C#)
162 ce Ir34 !FORISCOO
161 x CALL WOACS(O,16#"'AC)
166 1226 CONTINUE/

16 PASS ADCRESSES A40 INITIALIZE LIBRARY RUNGE.tkLTTA INTEGRATOR
it? c
1I0 CALL R4,K(t#oTf~XAXSN.~fS
169
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17C C !KOU7 VALLES
III C
17? GATE(CCII 9 fSTi GATE(OOCI 1 0871 GATE(boa) . RFT1 GATE(C4. *uS ?

174 TIP[E v DeUfLp1C1)
171 K 0 VtxECCoo1Ij ku" FTyrcon?,)
106 IPAIKT 9 r1XEN103)a kPP * VXED(C0)
177 NCT I F1xEC(ociij 'VOA a lt(Ecfou
17X KAGE FIrXEC(007)1 NQLSKR F1xEC(0c42j

190i IFLFe U IXEDOcIlI RLL 9 * E(~
181 taScft I rxEcfol32j TRAP s FtXED(omA
19? TACT 4 rtXEPCII5)j TR5LLOC s FIXEO(C161
15.1 TACC I FTXEC(017)1 NULL a FIXEDCOIA)
Sol KAGE 9 r!XEO,019)z IOU" 9 FIXE0012C)

134 !CLP U FIXEC(;23)J ICU u FtXE0(OP4I

148 !0LM 9 PIXEC(0271, TOU' , FIXEC(C~PA
189 -tCLp. v PIY£Cto29)i tOUr' a PIXEDC 10)
1SO IrLG5 9 LOGICAL(O01Ii IMPACT 6 LOGZCAL(0021

192- - 0 v RALCO0S)l ?6RAC q 'REAL (0041
19 o 9REAL~oos)j RWdSSL I REAL (0061

155 ROTA* - - -v RfA t07')l CO 9 REALMOR)
154 M'ASS a REALCO0gI, tX 0 REALc0101
191 147 PrAL 111 ) U l 02
135 RFLECT 9 QEALIC13TI Pt v REALCQ141

II _ - IqN whf - REALtOIS)s "2- w REAL t016
too FSTSA' a DBLE(REAL(017)1I qRS a QEAL mI8T
let- -CEOS v REWLCIlti LAPRT v REALt0201
20F 'CI REALIOC21) KG I REAL COC2i
EL~j Ka M .e11a .

204 s REALCC251J RVOtAA P EAL(02fii
203 B- *P- -wRAL(027ti 862 RE5ALIOL!5)

tosAF a REAL(CS)i BAS * REAL1030i
207 "tf-Ax -9 OWALtell)sIt? v'

6  
* fAL 03L2?

L02 MlA REAL(033)j CS v R[AL(034i
M KsP m. AtlsT0 - R~sfos

210 KUlL VREAL(037Ij FlVCL8 u REAL(03Ai
pit --- FFePSe v RRALtOSiZ FfCma W RffAL1OaOI
21? FFAXe 9 REAL(Oi FFAY8 I REAL(0;)
211 FFAZe - -*-R£ALtO*3)r FFALB tREAL10441
214 FFAr'8 I REAL(CASI FFANS 0 qEAL(0~46

_?" GAM~Z~ Le .***-t" P~;
216 'YCL *qEALICASI ?bETAC 0 REAL(COSO,

215 TA I EL03 1 EL51

220 ;-rv vRA(5) ki EL08

222 ViRATE 9 REAL(c61Ia K6e REAL(062I
223 'C5 RFALCO63)1 FeGsw * IEA 0641

Pei *s qEAL(06515 0r'E'A *REAL(O661
22" PCA 9 QEAL(C67)i U ,QFAL(061l
226 V 9 'lEA6(C69), We R EAL (070)

21P 9 R w-*t'il7 ,
22A r 0qEAL(0731a PRI s REAL(O74)
225 ?$? IA(7t P'wI v REALCA,
?30 )t I PEAL(0177)i Y rEALCOtI

z3 Z REAL(079), PITS 9 REALCOBO,
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232 Tl.TAS ' IEAL(CAM) OP IqEAI (OS;)1
733 cc - -tC - - EALfC83)l OR QFAI (031
234 Ci.. R rAL(085)i OV Q FAI (0861

236 CEL've v qEAL(C89II DELZB 9 qEAi(C901

237 CELX3 4 REAL(C9111 OFLYS * REAL(0921

23A CELZ8 s qFAL(C9311 P(TrPQ v REAL(0OCA

P9YAI.EQR I IIEAL(0q51S p17k" q OEAL(O961
20YAkERO 0 REAL(C97)0 8'VEGY v PEAL(09V1 -

241 pZtULC Il A~l1psm's L1~U
871 * QAL'(I~ 87 RFqAL(10?1

P43 7WUL, v REALC103) XC v REAL (104)
£4.4 5F0 v qEALUl05)j SF1 9 REAL (1061

245 SF? I REALISM)1 SF3 p qEAL(1'rM1
26SPA REAL(1OSII SF5 v REAL(1101

'47 or M tmtlii So, v "M~liet2

248 5FA REAL(113)j SF9 v REAL(IIVI
2.4q SPIC - REAUtIIS1 ffil w REAL (1161

250 SF12 I REAL(1175 Sf19 9 RMA(11i -

251 SFi' - v WAL(11911 S15 f 9£EAL(1201

252 TI PEAL(1211i TIC? v REAL(1221
453 u RACC1I2JI 'VflU 9 S L12b

254 06A * EAL(125)3 RSA v REAL(1261
135 - ~ l 9 REAL(127IJ V s RAL (14 1

296 PEG -v QEAL(129)3 RET 6 mEALCI3OI

Ifr- - 9Wt -- REWAttz3tlj WDO v 4Th 1371

PS 2 * EAL(133)1 OELXV 9 RCAL(1341
157 UI 5~ REAC'IJ37I unczy~ V "LLILJG

1&0 NELI RE&L(1371 OEL! 0 REAL(1341

131 CEL3 - 4ALC13'91 OTIS V REAL(1401
2UP CELVP 9 EAL(11)J DEL12I 4 EAL(14121

261 T* W EAL(1S21I 7w53 V REALCSb1
334 p595 REALCiAII TwROAS 9 RFAL(I466i

7510 wamob v "EXCIM4I MINU - '~~INMMMS

?66 REF 9 qEALII49)I PET s qEAL(1!101
337 yVTr - v4EA.(1311 TXtO v REAL (521

X64 P3CC v REAL(153)j F1 9 REAL(154!

769 o-- pt w RVALCISS)f P) v RE*Lt561

270 eSrse 0 REAL(157)I TWASO v REAL(1541

272 DCLI IREAL(13)l CDEL3 v REAL(1621

73 - Cmpt .-REAUtISS)l DOELP3 9 4TAL(164
270, CCrLVP RE4AL(165)3 OCELPP v REAL (661

I"5 OOCILI REALtIS711 OSL2 9 qEALCIASI

276 OCCEIP v REAL(t6S)i CRLAOOP 9 REAL(1701

:078 RLAPV v REAL(131i RLAMP 9 REAL(I74)

F79 Rpud * 4AL17911 Rog? v REA1(1761

PIC PTA PFRAL(tl77z X7 9 REALW17R

Pat VT w EAL(M7); Z-, z EALt(150:

282 CraSig REALCISII CYMYAS q REAL (1821
4193 I't,~x REALL1315 PS!l *qCAlpt'.

L184 PCC * EAL(M8)i VFf0 REAI (186

ps! Coro *EAL(14)l DVEF vREALtIOS,

lRA PEFL *REALfi39)i PI40 9 RAL(19)i

237 eOfito v REA0tIS1lI TfTACC wRE'L(1921

pap vI' 9 QEAL(i93)I OPHIC REAL(1941

?9C RCE! * RFAL(197)j YMEO *REALCI
291 T11P91 R EAL(I!S)s Y1M92 * REAL (2001
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152 C".'s START RIML GyAS(L~kES158) 4T YTM~i
353 C..ee.START PITCH AND YA. GYR99SINF 3A7)/RILL Ce%?qOL(LINE 399) AT 71T'E3
3t4. Cove* ENAMP TR4ACK( AT 1'1PE4 Ir TAROFT IS 41TWIN F9V ANDO R'ET
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355 C.*.. OALLISTIC VLY5UT
336 ____--F Rct.5Trp15;* -, - --99
357 !TEP.TIME4*00C001

360 CELXoXT.X
361 CELY.vT.'
362 CELIZZ
383 DELX7S0ELX
364 (LILVTw01rL.
365 CELZrSOELZ
366 Cr0.0.
367 ChcWo.
368
36q [DcvY1

3711 FC2972

373 ECGECC343.9
374 F C!.QTr"E3 -

37!3 CELPXO0ELPX/RZD I0ELIMVu0FLMYVIR2D
376 PU P0a ATji~dX*AN#g.I.j!XAAtp,1 6 ,U&.
277 90COI FO;PAThI,2X#INULL AOLL QAYC SENWS'

ITR 9CC0 V8AR'AT/&ZX.?ReLL k'ILO'1
279 10003 FORPA1Y.#,EX&OLATERAL ENABLE$)

321 "005s FOAPATjI/D2X#IAC0U1S1T!8,K')

33 9CCO? FRPuATINS)I
394 -310M ~FORA~tfAX~FMf1OyN SEEKEtR CA~t
32 9 CONTINUE
286 - lttfl*I WC

239 E hT R V D E I V A V f S

391 KLTTA 9 XLPrTA *~

393 ALTs.Z

195 0K~'ALTvXO*ALT/(RO6ALT)
396 - -Cff* "ITO CALCUL.ATES V8X0
37 CALL. PETO
319 11ceTrpklr
399 C

4cl CALL TRSFEB
60m C,

COO OC4 TO SC9 TRAk.S8RM"A7I1N#SEUENCE IS Ib4TAS#PSIS
406 CALL 7TSFeS
40! 100 IF(KLTTANCql) Go To to5

407 1F(TtPEv0!TlL0jNX*j4
608 !FCOAYE(03))G5 "I 1235
lbcq TFIT!P'EoLTOT?1E303 TO 1235
410 OYM OE

413 IFcGATCE(00%1)08 TO 1236
16 I??'tE*LT*Tt11& TO 1e36

41!3 GAI0O)SET
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417 1236 -CONTINUE

4 _ ITOCATE( OC~lI Go- 1237
4iq IFITTIIE*LT#TINE2,Ge TO 1237

'421 IPRIKT.2
1AP21237 CON.TT\UE

493 IF(OATE(OC6))Ge Yl 1238

424 TF(TT'PE*LT*TT'E&)G8 TO 1238
62 ATE(Cc06)qSrT _______

4;J6 4l%

427 1238 ?F(GATECOC7))35 TO 1239
419 I~lTT"E9LTwTIISO TO 1239
499 GATE(C07)OSET

0.c IPPINT62
431 1239 CONTNUE________________
432

433 C LOS ERR,- IN4 SCS
434 "CALL LOSERR
435 C
439 C#* S4B8LTP*E SCE CETECTS TAQREC? %TT14?N 714P CrrCTON RANGE OP SEEKER,
437 C TARGET 6..Tkl*? T'WF FIELD OF VIEo#S.A-I..SEECVR ITHYIN LINEAR MAGE

439 105 COIkTINUE
440 - - -c
441 Coo wISSILE VELOCITY WRY AIR MASS
447 ~.V.0C76e4.1

444 R~b 6 -ONAU

44LK UYS % NDOCSV.h~
446 -CAL *CALC
447 C
449' "d A£'0Lr-? ATTACK CPOaVETf
t#49 Coo TERPS FOR EC14ATIONS OF ?4OTIAN

451 Coo S4OROLTINE FeRPIN~ CALCULATES FORCES AND0 MAPENTS FOR TNE DIFEC E014ATIONS
491 - CALL POR'""P
453 C
454 C400FULIROUYINE DIFEC CBW'ST*UCT TUC CIATtN (O M$17154
*55 CALL CIFEC

457 IF(TIPE#LT*TI)GO T5 406
1,58-- ?Fty"eFLOQOG TO 6666

:59_ PRINT 9CCCjPRIK.T92jFLG0w*NOT.VLG0

it k.x%33

463 C.. SLSOLfTINE ESKPGYPPV CONSTRUCTS TME qEEgrq GYRO meOEL. FOR EU
464 CALL WSKRO
461! 8203 CONTINUE
466 c
467 Coo ED ALTOPILOY

4617 GO TO 226
47t' C

'71 C ENGIIEERINO DESIGN ALY)t0IIL1

471 815 IF(TIPE.LT*TT"E3IGO TO 401

47ll PRINT 90CICjIPRIKTv2jFLG5f.rALSE.FLG

476 6671 COKTINUE 
FO

477. NX a 32
478 O'0.SYWR
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47q C.. CA NTSEER
-9 Cos-A-~EE-wT ACgUTSTT5NrTACC.I21

AR! Ov.GKS*C7WTAC.TWTAS) ____________

ASSC ICEAL GVRO

487 0A ,s@33*P*SS32oC48S23*Q

45V3 P IQI - 3 A I II

491 IF(TCPSSKR*COS!ST)eeEVQAIP

69? IF( 1SXR*EC.1)V2sS"[GZ.OSA

493 LAPPR a 8iVEGY
-1 LAPYR V-OVEG?

49, ff(ZACQ.t*I2)LAtiPqLAMvQ@C.

499 G YRO WJATU'g FOLLION
499 CIMTAI§P1

got OPSISvF3
307 CPSISOXF£
903 CSI'EGAwF5

50! Coos POLL RATt GYRO
5ua 401 CONV5kUL
Be? IF CTImE*LTsTPC Gf 20TO 406
g0t --- ww RLn~tOft IDS

Sat yppl 6 SIN(RYWTA)

all ORIT.?A f P.T"F4.R4TlPP3)@1AIJ(RP5j).Q

%I$ - - C009RAYE CA'WP!NU er GIPOAL ANGLES
514 C, If (TIM~E #V aT!PEI a'? TO 301
I I5 IF (TIMEsLT*T!14E3109 TO 301

917 YOROSOOD019O7J.AS.?XEO)

Sol IFlA8S(TWS5)*LEvGAPL8) 00 TO 160

six 6O To 1.61
376160 T*63S.. -

527 161 IF(AeS(PSe3)oLEoOAPL8) GO TO1 162

929 00 TO 163

0321 163 cohTINUf
52? C *** GfjtDANCE FILTER W ILL
533 Coo*K AND LAIbt ARE TIwE C5NTRRLLED CONSTANTS
5134 1610 CO&YINIE
520 PECvLAMPN4LAP8I*KR.T4TA8

527 CFF..8F.(PF-h(0ePEr,2

530 IAS(PEF.GT.GCPEFSIGJfIC,PEF)
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541 PEGvTWRSS*TWBS*PEF
802 YEG1PSR8S4P98S4YFF
543 PEG a -PEG

544 101~j (At! u F[, L)tu:1jINLL.UFGr_ _
545 TFtABSEG maGT YCL YEG S GK' YCLVEG3
546 C04!_ DECOUPLEl
647 301 CONTIKUE
549 1? tTM~.s~*3G TO 4C6
54q GO TOZ1401,14021#1POLLOC

551 C*Qe*oPREVIeUS ROLL DECOLPLER
552 ?fIACECIP sANO, TIEAGTPIM4 *AN'0e NULSKR.EC.e) 08 TO 300
553 PLAPV90PS?5
IS54 QLA#PwTHT*9S.WTMA-
5553 GO T" 302

557 CRLAMYOLAPYR

538 RLAvPw,.I.MP9
559 302 CONTINUE
L960 Ricylopsts--
561 RICPYHTAS*TWA

563 REN9R!CY*RLA'Y+RP M
1364 __ - 0 CO'KrTNUt----- - _

565 IF1RE0.LT,.4363)1tECvt4363
566 1 - (R -376 t~RCG..5r~~ 7493
567 RETePEN#REO
062 rollosw-MET
5R69 00 TM 14

571 C.oO.OLATEST ROLL DECRLPLER

573 IFC!ACG*EC*?20RLAI'Y;0i

575 RECvS4#THTASwS5*qTHTA
1576---------fF-tA8S(RE) -?rR-?t5)OeO"SO;4-
577 C**CWECK FOR SATURATION
578 --- - - !tPP A(A9t! TO 306
5179 C*e

III IF(RECv0TvO.,RETsREN/RED

Sal IF(AeS(RET)GTPWIPAX)RT9TGN( WPMA~.RETI
1584 ---- -R-

685 1404 COKIK1UE

197 QEFv(8G/AF)*PHIGqPHIj

399 IP(A8SCREF),GT..17453) qE!.s1GN(v17493jREv)
130 -- 101 cotT~tcue- - - -
551 REGOREFPRVOIAS

IM3 C-e CONIMS SVSTEm', CANA-IDS FMfl EACH PLANE IN CiP4V'5, SWAF?
-- -9o COKNIt:Nu--- -

599 17!IACQ*Ec.2 9ANO, NULSXR*EG*21 00 To 226
596 221 COehT INhUE--
SSY YEU,0*

599 2M CONTINUE
600 CALL CONTRL- -

601 C** 4TH ORDER RUNGE KUTTA INTrORATION
t02 - 06 COKIVTNUE- - - -____
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602 Ir(I(LTTA -NE- 11 00 To s0

604 2q C6K.TINUC _______

605

606 C P~eCESS TIC MARKS 84 CWAh&'LS 0 AND A
407 C
60A T!CLzCt
605 ITr'tetT8LE [TIC) In Tl 1777
610 C

1TTL bLT Lr%! CEVLYL

612 C

614 IFIILLL.EG@2lTICLvTICL**2
615 TICv??C*TICt
616 TICL@?ICL4.05

618 z 117 ACGLISITISI. S16%
619 C
620 -IP(IACG.1C*2lTCLv.YICt,

411 m ONtt
6re pICAAN2(SIN(PWI)&C@S(PHtl)

624 C PROCE~SS MDAC 86FFR
615 - -

626 PGAC(MO).ICLAUPC Jm0ACC09ieTTCL/GF8
A"-~ 1SCACr0?lwtALY.6CCC*I/Sl1Acilpp"9iG/p
624 PGAC(03)vTOTACC/SV2 APOAC(IlleplsRo. FLISF10

620 PCAC(C526R20.PlIS/SV6 JM0AC(13)9RPD*PE0/6FIZ
All P0ACt0619*2DOELR"t/s? JMohCtIlrTGQ2:vTHR~sl9Fr3

632 "0AC(071*Q2D*0ELvv/3FV6 *PFAC( 15jvRpC*CqLAMV/GF14
-3-- vCxCtCSlw~t~v0fLvv/lF7 0"AC(1Al@R?0,y1W7A/3715

636 C
"Z7 2-1 1 11201ul.6

640 C

644, x 1LrR.?$VeTAPrgShoL(TIP4E1,qZ~o TXE2

666 IP(TtME.LTeSRNTcrXAN.Ib:%ayTEC.1)0S 71 72

6481
6411 ? c l1?'t1
65c T,0(?

652 C ........................................ ft..............................~eq

650 c L I NE Pn IN 7E Q I/ C
6iss C C
656 C ................................................................... C
657 ?'rGATE0I)PO TO 66
652 PNik? 90007

' -660 161.SV 04" DIV *4HR79L.&H~ DR-10L,
£61 161t80,104 08 ,bI.PA .41, #1A,
662 l4 -eR5 ,6N *OR,; ,4I~ /*lp *KPo
663 ItMBRS 144 ap AfR '604tv .,6w *lQg
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6 6 1 14IH8T1 P4H iSTJ j4k3T? m4k' ,?T? p
6653 - T4t'PT- -4M - iCPT-r 4"STT- a 4w STT-
666 14)1'CS *d4m &CS ,kFPCP4WHF ,Fprmp,

668 141,r 4H4 'ID ,4Sa J46- pKGi

669 14DELPA 4' #DEL'"Y 0#IEDO ,4W 10EDO A
670 IJ1FO #4H AMO o4HED2 *4W OE02

671 l411EC3 '4" PED3 f4Mr4~D 4WP EFD4 It
672 10*F.S t4m x Errs S4HK?10,J$W V'T1 I *

Z-j 0FAA 4 P #JPALu jd4MYC~L 7Tt

671, 1414~FFA1Ks4HB ,FFANJ8 3L4HOF 4 #GF*

679 14IFVCL4'H ,FFCLS #4MHFFAZj4WR PFFAZqs
676 j4SFFCh*g4I' sFFCNJ8 ,4FF'418 jFF04q,

677P1H,'Av'8 iGAFLB- 94WvMFffp4wv aPHFFJV
6410-GC #'4H oGC ,46HFA)(A1*6 AFFAXP1,

650 14k1QLP#s4I ,!MLM4
581 14)RTVUF4MM P1FUFa *4M"NULLol.m ,NULL
682 14klTRLp4w'L a IRLL *kHKT2O0 oK(T20
693 141(TSKRi8)" -,PS *455 ,4H PSS

685 144 X0M SIX . _u 1N4t. ,BGJ

686 - l1TVI p4 1 4  AMV A4HR2 ,4H IR2

687 14"'K4 F4" -pK* --- a-4P4PCA j414 jPCAj,

684 14NKB p414 .1(8 *kHgVR~4WAS 6RVB!ASa
65! pW iKC ij&Kwre 414L 0TT L
690 1414KGL s414 aKGL 04IFFVAyp4w8 SFFAYB,

692 t4I4KRGL'4I # XK;GL I& WitF ,4W *A~a
693 % 1ioKs 104- O - - j#HKA .i'tv Kt*
694 14LAP5&aMt *LAMPIt ,4IJMA X, 4k J10.AY
ns5- 141KASS, 4H4 )MASS- j4HCG *w 4- CG.
696 141QKRLNo4H RNFPUW 0

691I- Vilor ' iD*Oct #4A **M SL23

698 tpqPHIe4AX ,PHWMAX *kMSS ,*H RSB
699 141qPR?1C,4H1'f jPRTNTM- .-4JM~X~ 04 1 'o ,A t A
700 10RAPTa4HP2 iRAPTI'2 *4RAPT4ui ,RAPTMI p
701 1 1RC.TI 4k iRDET i 4)a4 ADTA
1702 14)SRFLE,41ICT ARFLECT &4P 4W API

A-4"F TT-h w i-S's Ti --
704 i0RLA,p4HY' iRLAMY A4HRPS!,4w ,RFSI A
70S - T4)RNCLv'! 04 1 NGLIN A 4+MVRA1TJ45 00 VRA7-i

706 j4 -PT~le4* aRTIN 1 4m4t( 4iW 'KM'

708 14I4St0 1H aSIO ,I44S9 ,sI4 AS9

710 184 p414 OS4 P443 j4lH PS3
71114S~,44 92 ,44' g 4  

91

71 4 p 4H OS ,4HDE01o4X aDELMY
713 i11SFO 1404 ,S~o ,41APt j4 ,gFI
7t4 141'SF2 .414 aSF2 ,4SF3 4W ,SF3

71A 141ISF6 ,'H aSF6 P414SF7 sigH jSF7 a
717 14t4SF4 v 4H- ----- 4H-SF- -jvw - 19F9 A
its 1414SFJO,4H ,SFio 4~HqFlij4w SFII
719 1*4SF1214K ISFI2 h ~HSFj3j4;j sSF13

720 l4l"SF104 PsF4 ,4HSFI,4P~ oSFIS,

722 14'O1 P04' T70l p4PkTo *H TO0

721h 47C3 :14H iT03 a
1

02O j414 iTO2e -

724 14)-TOS .4H ATQS *4HY04 .414 sT04
75td&"07 '4H' jT07 .414706 *kw4 o706
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730 14HT,4I4AT .TWETAT p0j~,RAPA61W IjRAP

731 4M ijdELl, TIEI ,CTTe'C

736 144IC WFa4H eY$JC ,04NH(5 CI*I(

7 3 2 -1 4 I FE#N 4 3 #T, V p 4T tXI " F #
735 s4"T4,~ 5 d I "Est~4WC s, f?'E

739 CFT-C~UST - -

732 pirptN* H -9OOO 49 ITNq8 , WC4W W Lur 0 4 Tl Irl

-3 i4l-TtKoa ikIen *4 ,N4H ,I N

-3 tIATELVJ'.' *S E V AN la

740 161*fJLD CONTINUE"L. 
JUAL

741 - RIT4P ~ D CC0 4 41PR j4 FC1# p4~W LE1A 41DTY-

71 1 41WdC 1E 4 1, ipOX ,a4qS4w SPS!

753 141-DCP 4H #DELVsP ,I4Cw 4,4 ; U

174s 10T -~w iv7 4*)W g'1 OWv

755 1A Vh 11! 'll 0 , ! A1 111 If 21 1 a IAC

756-------- -t4HOZ 't W -iAP z t6E~ 4H ,P~~

751. 14NOP *4H DX JaHD~q a4m aOP a

7502I~Z Vt'4 aAZB4r~ i~C~4WV toEo

763 14wcp 84I4 ,XP 14wow 14P &D

1716--------- 1It T -j7A f4 Host -A i- -4 a

764 04H sT #414C aX 4i' 4N soT j

7 - f1 W 4KD!1? -- - *~t-- EV

766 14~PI"TJ 4H CP1e s4HSPW!,A~w aSPILT

768 84 P14H4 ,CSY 4iH0Z #44' ,G

-761~ Xk -,- - rJHZi 4wxj t4 AP-SX

771 PR1?XY 90QHQ4a4UT ff4HIL 54H 
YT$

7714HCELX*4H.S PDELXS &j.s'PEG J4w ,PEG p

775 i14CEL.La4HS sOELZS AJIHMMEGa44A :OMEG3A a

776 I4$aDF7JF IO ~ a~4DP~r

777 j4 k.DTWT,4I'AS oDTWT1AS p~4R7U' ,04 pRTm p

771141OKT 04P uiiI 41PErL,# 4N PEPFL#

77 I4kNULLajIH #NULL a4HDELR4w~ DOEL

*181 14HFED D4H SPED~ 4H~ k1 ,PEF

783 141qPSISaH DPST$

-8 TPx00D ,pxFD #TMTS, 4V 1 7WB4

78314IMP5SD4H Pspse s4mnEL1,40 aOELI a

787 1411TA,4HS ,THTAS ,4HTW?2,4s aTHRFq .

788 - 4E -)- 4- -1 YtrV 0-04PP 54HR- APEF a

789 14MV'EO ,A 4 YFP ,4H'Erl A4w ,PE)

710 -t4oYEr 14H 4 E b~Hv900,#'p *YBRO
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791 104YEG *4H4 ,YEG #4Dd~ELY 1j.l9 ,OELYq &
792 -14lAWAE,4 4R jYAWEZfR ,4VAr,E4WR') #,YAW.Vq 0
79? 14kLA'y#4)NR ,LArPYR ,4wLA-P,4wR ,LAVPP

795 1J11CPS, 4 S SOPSIS p4H!ACCj46 jIACC
796 10'PSQ9, 414 gPS~lRS su~l #4w 1RENJ
797 PRINT 900,2,4HLRGIj4HC: i
798 IWIGATE,4"~ 1,G3ATC(01),#4WGATE,4i PoGAMUFCf2)s

992J.IGATEs4N 3,GATE(003)olLGATE,4-1 4,GAU(0'T),
goo 20G s ,UAT UjTEM4~T r~i
801 34)4GA7E,4H 7,GAE(007)
802 PRIN~T 9OO00.4,4AEZe.4WDyL ,44MICS4.I &

90 44CLO 4"" #CLC A4ALB 4W ,ALB A
304 10ICK ,)w ,Cvp P&HCMC 14w. tcmC; P

Bog I0-y $t4H icy 4MC~AZ jW ACAZ a

In -14FCLF '4H *LL'P -,p 4N a4J -, TL\ A
IC 4HcycG,1.N ICYCO 4HmG4 .c~lCeG

goo 14.NAKE P4W aANF ,JHCL9 #4W sCLF
809 141CV8 04 pL.N4CNq j4H sCN8

1# 40'WAS4"D sTWASO #4D0TWAI4WSD *DTWAqD
1* 4IPPS1S*4w *PSISD ,~l')0CT 1 4S) ,OPSII~0

sit PRINT 90OC0,1,4WQAP:.
812' 14*STT Di4M - iST "TY '01 j D~ CTT-
80l 10I1SPT 04H eSPY 8A4CPT 044 aCPT A

il14INTU -#M jTW i4"LTA#4 aXLTA
815 PRINT 90000,3,4wDE8U*4WG PRs4W!NYt,

to 4ldELZ04H8 PCELZB 1440ELX441-S tDELXS&
8119 11i0EL YI#4$S , DELVS- - s 0'E 49 DLq
819 10*KUTaj4A pKUTTA P
820 - 1~qP?1~v*"RR -1-PIyFOR ) 4H~f 1R AER
821 14WP!TEkMRO sPITER8 4HvA4Ej4W48 jyA%%FP~a

*15'2PU'r DLUKLAY DMlUj 44" a 7 3T-
823 si4DRPSA~w! eDRPSI 4AHDRTW#44TA .ORThtA
824 -34MCRPNA 4 I s0qPw!G- i4"qP$t4HG ,'o~ al1
825 140cELV#4HR ,OELVA ,pIH0PWTIa.o #DPL410 A
826 1- 4 't 4" AN - ,#VS'k0A aw" aVsZ0
827 1'0kTSKR#4H ,ISKR ,4IACT040~ *lAC? a

928Li..D IJLLLJL #*kIxMP A

829 1#IHKAGE#~4H pKAGE ,4HNAvYj4W ,NAVY A
820 l4krt10 . r$ 4NDt~RLA*4&WMP sDPLA'4Ps
931 14H%!LO ;~w 'Num :MPQbI:4WN ,TPRNTr
812 - i#NKPP3#4M jNPPq~- jlsH44" *4k- aNI A
A33 1414NOTA'4H ,NOTA ,A4ULS*g iC iNULSKP

83'S 14HRp j14H jRNFP -

8,16 jS 414- J82 AkfH0ELR#40~nL s0!Ll~fL i
837 14REC *4N aRED 4AHOET 4HN RET
ILII8 10REG 4 AREG j ,HRPSt,i4k iRPs s

to 0-TT4A ,RTWTA
Y 8~ D

1
011 E0 4 rE "ei #

8~~1 14H X idH *x
84q72 1F(IMACT PRtNT q000o,2,4wMAPA*4MCY: I

ntji 14l"PCATe'0' OPCAT # kA&H 'AX, 4J oPCAX a
8414SPCAY,*W- erpc*' -,I.HPCAZh4w #PCAI
8'~ IJ4PCA '4H4 ,PCA

jtK .' ip*(!? *eR. EMIR) EI. -Qt
$47 50 0 K T I NU E
84 ' C, - -- - - -
849 C DISPLACEMENT ERRORS FRftM Alm POINT?
85C C
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851 C DISPLACEMENT ERRftRS FROM~ SPPT
852 CELxvXT.X
853 DELVymToy

854 ULLVeLJ.

8553 IF (T!MEeLTo.YWE31GO TO 51
156 C
857 IF CASCDELI SoG7.CELMVODEL1 mSIG4JOFLVYPFL1)
858 IT CA85tO)ELVP),GTCELMX10ELVPeSTGN(0FLP'XjnELVP)
859 IF (ABS(OEL3 )9GTrCELHY)DEL1 vS1GbNJOFLIYL1)

861 IF (A8S(DOELI )eGtVPATFi0!Lj qsIGN(VRAF.CoTL! )
862 If CASStOEL3 )tGToVRATF)DDEL3 VSIGP4(VRATFafIorL3 )
863 IF(IACT.GTo0)GO TO St

96- DtJI- -a- Y!REd -

86! DELVP v PEG
866 LLL.LJ *TLC-RtG

867 1 FCIACT-EG#2)OELioQEGwYCG

869 51 CONTINUE
970 - tE TUR N
871 C
a7 I !I p S

871 C

875 IF (TACG9Eg.1)G1 ?@ 40
816 -%T w XTODTMK.VXT --

877 YT a YT*DTRK*VYT

871) vIvSL4U4vov4v,*w
-9 -- V1**8,rtvS) - -

881 T07AC,(SCRT(A'V8AYB.AZqGAZS) )/PASS
SS2 - -Cwfuwv RkjCfRY--tqMNAT?8lN -

883 IVtTI1E9GTf5ooAN4DtZ9GT9ZMIN)G5 T8 45

88li *5 CON~TINUE
886 - ELXT -v--xTw* -

887 DELYT v YTvV

88g 0ELXT5.EBI1O0ELXEB2rnELYTEB1A.0ELZT

891 nLZTg;O1=EL9T32'D2ELv E33DELZT
892 ~ -cootes9 1LFfCS- - -
891 VERLAF'uA7AN2(.0ELZSCqT(DELXeDFLx40ELY*DCLY11

qgi Co* ?STAL t'TSSILE N.8~.P1ELD ACCELERATION

A97 GAtJPvoATAN2(Vq#U)
898 - - -RTUWqS90ftY(U#U+4W*V1t- - -- -I

- .2 99 GAP'vgATAN2(V#RTU~WS)
90c -C..- SCS TO VCS- TRAN9FORMA?eN -

901, CALL TRSF8V

903 GO TI) 73
904 157 cokthuE
90!9 C.... RANGE TARG3ET FRP ItSILE*RTP' IN FEET*
906 -- ~*SR(X-)*~Yw+"+Zw)*Y
907 C***. PaINT 5F CLnsEST APPReACH CMPUTAT!8N*PCA IN FEET@

-"t !FfRT~vGT PCA)GO TO 55
909 PCAT.SNGL(TIME)JPCAXuX)PCAY.YJPCAZUZIPCAURTM
910 55 COkTINUE
911 Go T6 9

51! 7-5 I1'PAC-Y**vTRUEv --

228



913 IPRINTs2.914 - - - ,T-

90 ~ 05 Te 9
916 9V9 UATL ZueIMET

917 ER~eR.,TF4UE*
914 Ge T" 70
919 ~ 99 PRINT 90000,5#4wENCsw, FwFj~4lLF ,4WON1. Um4NIjTI
920 1LUKY,4wT jLUNIT
921 Do 3121 161016

1323 Do 3122 111500
924 x CALL lAOACS(O,16pM3AC)
925 3122 COe.T1NUE

I* CALL 8E97C1(El
2. CALL %W605S

926 x CALL M'OE ('9)
927 x CALL I80Vtl
Ste x CALL hEOF
929 -CALL-OLeTtIt -TT'4tiX T-xO 1)

930 x CALL FG$RLS('OV 1

922 END

229



I StIMIK~TpE SEEKER(Sq.NGERCFLECsEPQEq5)

I CI.E1NS!ON TqADce,)

5 14CaO.,5OOC.,600O.,a0oo,,IOOO.,IoO.~blOOC.,16 :00./
6 DATA TRP1.EC /1*2s~s
7 DATA TLMS /-*5&-1*333# -is 167s-1 a* -o33*p-.6671 9,,-333*,.167, Coo

9 DATA TRAD /'.3E-1A,~e6E.13,4.5E-12,*.1E-tpd..1E.1C, ~6E-9/

12 SO.53O.5!6.5

19 33;7i3*
7
'

5
a

3
v9&3es954e#4o#

V)- A.** *DS4D *D A.,A232..,. 15* @7s2s3a3*2.3w5o3o7i
it 53s75#398#3s9&3e9s399#

e5 :0301.**l.a6151.M

27~* a..-ell1a*##$ 025,.a5,.OS

LrLa "r. Mis ALILJI!
240 DATA 1281R. J1300/

31 CALL FINDCIYqkO~s18,5RNG1E)

33 161

35 to k.EUFLCT18N(AH5SSRGEAPEFLEC)
16 -- RVTWRwNS576296
37 !VSS jai"J
35 9 CALL VP?NftI.TLOS,!-R"1 -

39 CALL F1ND(.JPTRADp,6,wS1

41 1F(JE..J4 05 T1 30
47-o TSPtz I-JW

43 CALL P4TERP (AEKCTER8*T#TL1SI18DJDTRA0)
44 30 EftCuPtCT!8tAE'kt.RRW9)

47 ENC
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1 S6BReLTINE AERO ITWWMACJ A%.PWA,5FTA.DVLPITTlELYAW,0ELR8Li
_j _CV#ClqC3 C tNr03CrCt;PCMDCPADiUNWR CLKAI

3 C ~
8 C IN'PUTS
A C TV - 'TTP'E -SEC*

7 C Ta 9 TIME TO START CONTROL PWASF - SVC.
a C PPACU v FREE STREAM' PACU NIUMBER

9 C ALP-A 0 ANGLE OF ATTACK IPITCW PLANE) . Ora. ___________

It C CELPIT I CANTRft CEFLECTIB% ANGLE tRITCW PLANE) S, DEN
1! C CELYAW -w'CV'4TReL DEFLECTION ANGLE tYAlS PLANE) S, DEG.
13 C CELR6L a C'3NTROL DEFLECTIO' (RILL) - CE3
14 C
11 C 8).oTPLT
16 C %; nNWAL PUORLL CBEFFO

17 C Cpca a PITCHING MOMENT CREFF9
19 'C - *CY -- Y'l AIFOCE Ce~If 9
19 C CLNCG 9 YA% MOPENT COFFF9

10 -C- -- CA- - -IAXTAL FORCE CacPI.
I1 C CLP 6 RALL DAMPING COE~ro S (I/

TM
AO)

RE L CCU~ 9 noLC *'U~tNI L~r. S, 11LU)
13 _____ C CPO S PITCH DAMPING CeEFF. DU.E TO TUVTA DOT
14 - -, t-l " VPTTC1,r -PP?'IS CeEfro ME- T5 ALPUA 01OT
Is C CLhR @ YAW DAMPING CREPFF DUE TO PSI IRY
16-- -t -ttJ36'W-AW GAPPIP4G CeEF~q OUt TO At:PWA GOT -

37 C

29 C TchI * TABUE OP CN FP'R CON~TROL PWASF
-]U ---C---T.M GI-w-lEt- CflCG PO CONTROL PHASE - -

31 C TCAl TABLE V~ CA FOR CONTROL PWASF
32- - - -C -M?- VI-AULE I$ C%; FeR*8ALLTS~tC PmAqE
is C TCPC02 s TABLE 97 CMCG FOR BALLISTIC PHA9F

34r 16Ad - l~eLL &I C.A FIR CALLI'JT!L 7A.

is C TOELTI * TABLE OF DELTA FOR CNC'MC3
.l - --- -- rACI -1-TABLE 9- P'CW ?tl CON40t P4ASr

2? C TPACW2 6 TABLE PF FPACM VIR BALLISTIC PHASE
-IRTFCW3--_ ___-OP-PACH POlt Ct.Ct -,

39 C TPAC"4 a TABLE OF VPIACH VOq CMio

41 C
-4---OLflfCIt IOP4--?1,Tt-----

43 DIMENSION TALPC6),DELTI(?)i TCN1 (6,7p2),TCN2(6*S)
-DIMPENSION TCPCGttA,7.g)sTC'Dtf*.5s),tCAItATshTlsCA2(15)

45 CIPEKSION TCLP(8),TCL~t8),TCP4O(1O,5).TALPaCIO)

47 IPENSION ACN18)o ACMCG(S)p ACY(8)sACLN4CQ(RhACAP(81*
I -&CA8)-, ACAottpACL*Pfe~p kc tol - dCmot4. ACLNR(&l

49 DIrENSIeN TIAVE(131
- CATA -_- ?S*VC 10

51 DATA TCNI /

93 x .1@2 .;6, 094 j1.35 .2p.4 P3.39 p -15 .4
I& X- wit - v-C6 - its? iIVAI 0.7!' 03.4#5 # -10 9.4
S68 x .044 *.35 .1.32 .2.19 AP.78 P3.60 ' * *.
59 -- -X 0 - NT iu 1.8 A29pt AP494 01.8 1 0 .4
57 x .4 01*2 $1984 012 &3.0!3 ' *3 099 1 5 .4

99 -1.35 ,..9 j-&2 01.05 #PSI j3.35 1 -20 *A
60- vi .1o2- 1613 j w4- - ul'48 J11.56 .3.67 0 -15 .8

61 -1.1 0-009 #095 olaq .2.59 03.89 1 *10 .8
62, t I I.~ I e.4 it""S 822 141 14.08 p -5 or,

231



62 x OC At1.05 61.815 a2454 A1.31 j4.20 A Oe.,
gi - 9 -A -- -A-03-- - Ji? 6f;4 1.5 #44 5 in

653 x I~ .is 8115 261 *29A 03.56 ,45 a 10 *8
66 x *cr I ID 11 * *'J a I s~T ji 1* T -0-t*c

67 x .107 0-964 0 s9 A 167 j3.06 j4.65 0 -15 1.0
&a x .14-2 #.0 #1$ A2974 o3.62 #5.05 * -10 1.0
69 x . 0043 01656 .2.75 .4.05 P5.23 a -5 1.0
70 r o R I~OS or,? P3.3 .25e .5.32 A 0 1.0
71 X .43 *to& #296 03.a4 .4.29 a53 5 1.0

73 0*76A 7CM!
74 w' to - 09 As se0.. 2OP9 #2034 0,8 A 0 .4
713 x .0 51.05 .1.es' .2954 ,j33 8;028 0 0 .8
75 X . 0 1.05 ,!.2 .3.3 04.25 P5.32 0 0 100
77 x .0 0.85 #Its .2.65 .4.2 .506 0 0 1.3

79 DA7A TCPCUI I
g0o 3.5 04o- .3.3 235 .!J1..8 J143 -2 6t 4

at3.4 - 3:12 41.9 a1:1 *.9 to 15.94

8s 1.F5 0037 81#75 e.1.32 s..00 P*,0 -5 sib
54 A g 0-Me -hC -e~ t ~ fl pu*.s-0).8----r a.t

to x .1 s-2.35 a!. .1.7 &.Its ..1.35 a 5 94
I 6 -2.7 &42.9 .21 s.2 .05S J.1494 0-1.65 A 10 *4
87 - 3*- A4 1.80 3.6 j12ie .1.7 8165 a -10 $a

.SR- 1x '52 i427 1. - .83 4.3 0 .41. a 45 *a
39 x 2.1 #195 035 s ib .. .*7 &-a..! -10 .a
mu A 1.0 j~ D5*#115 but*5 M-1,J 3-8 5* *F
91 x .0 R-I.0 s'2.28 8..22 0.1e2S 0-1e52 19 0 es

-- 2 *- Uit -. 8249j 0-266 '04E.5 .. c! 5112 F 5 vs

93 x *.94 8-3e1 .'2. 0.2.98 a..? .2e16 0 10 *8
94-- x t5 V9 -- SIS516 -512.17 J1698 Alas #Is v- -E0 two
95 x 4.98 ulel2 #1952 0953 A..4 0-179 0 -15 too
is 3 194 Itoo A-21 .IM! a - R I. I W. 1.

97 x 1e7 8902 .01*42 ... 3.0 0-305 e-2972 A 65 100
'11It-- 0 - -j"1063- i.31 S.4,4 S.411 *.5.04 F 0 too

99 x let's 0-3.3 804057 8.4.75 0.403 *-302 a 5 too

-DT - 04 9 us-47~~ 0 . r 0-4.9 - .4e441 8-3.38 t 10 1.0
101 DATA YCPICGZ /
104 A *U 4L- -. 1.t. .!2 -.
103 N 0 0,1.7 a.2.28 s-292 ,-to.2S 8-1032 a 0 $a
I0 "-- -o yorti.s, ,3 - Sw4'.6 J.401 8.3104 J, 0 1g0
10!og- x .0 - -0 #-tog s18-- 208 A.2.17 8-065 a, 0 1.3

V06 go ww.35 -8- ~s49 puS a ..les? IO.
5? 0 Its

10? DATA 704L1
10 571 .7 f.09 .15l 3.963 0.7 *.3 0-

109 x .585 89506 0038P #624 jo173 *-02 a 45 .4
11C w d 4315 eS -#3 5O*279 ,.1AI $slt 0009 0 -0 .4
III x - 0328 89311 #&4 ;.- :2245 s.2 2  

0 -5 .4
112 )t v.295 .. !9 7.313r~i -.. 3.1 0 323 1619 p 0 .4

11 03 0* a366 0.412 seCP& ..&25 ,.404 0 5 .4
Obe .. 47 , .902 ..Sp ..529 .0 10 soI

115 0 78 09767 a-652 #*419 0624 89061 s 0 .8Z a
116 r 64 *0381 0-035 sv2q8 80153 ,.068 a .15 .t
117 x .51 0*4q 0e348 . .24q p .1t96 PoI53 a .10 A~

11lt X - 375 rv39LP OV204 80301 8#2 0-6 o -5 I..
112 x *3

38  
00338 0.381 s.340 A .403 ,.383 p 0 .4A

121 x .475 Rss 8.0181 P.6353 A.65 $066 10 0-3
in? IvT3 '1.11 $*a .. 8 .665 0.47 1.214 , 20 1.C
123 N 1.06 #*ass VST705 ..56 &.163 ,.J75 0 -15 1.0

s2 N .e .73 8061 .8518 a e1 5 6 :9226 0 -10 1w0
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2&x .532 - j.1 06F95 #60;4 **50 a 0 1.C

127 x a63 #9685 A#753 o*775 j.
7 6 5 S@74 5 1.C

Li ' I I.2 7 ~ , * - j ~t ~ T

I P9 DATA YCA2 3,3.3p3,,17.2j0Se5

121 DATA TALP /0aS.Pl001500206spso/
'02 - AY'A 1ALPP.o,.6.8.O.2.4,I.1'2'
133 DATA TOELTS

13! CATA TMAC142 /v4#98#l.O#1.3,l1@x,
13 AT 7MIAC166. 1 .a.,I)1R

137 DATA TMAC1W3 /4.a5i01~1A161

138 CATO $qACp. Aai6ea8lAa9.51 Q1ilZ

141 -- CATA TCLD /.095o.Q37..O90Oa.195..O86s.073s.O61A.O49/
142 DATA 'TC"a--

143 X
144 "A .5j.a.*9..6,.1..0,75.5.75**"79#i

144 AOALP V-ASAL.PNA4S?9296
t49 AUBET * AegISETA ,.s,.aq6
113 lip -T ?#tl1;TI 08 'To r

151 CELP I OELP1T*579296

153 IFrALPHA@LT#Ool CEL~e.0fLP
154 - Ftf1VTAot.Tv~) tMVw0Ol.Y
155 1 q ISAVECI,
156 i- .t-,?SAVE fl-
Is? K I ISAVEM!

M8 CALL FPNOC.11 TCELTIs7#OELPI
160 - --- -C(ALL.FfO,~D~ttF~),

161 IrCI .NE. !SAVC1)) an ?R so
I6?------------ w~1~~t1- -- a& ?a 6

163 I71K .NE. ISAVC3) 09 T5 70

169 50 ISAVECI) * 1

14 70 CONTNLE
W4 -- ___ -- CALL. N*ftEP A .?Ej 7  LP6aT!15,jAC

169 CALL NTERP CAC1*C~aTC"CO1)

1,1 so 1 * SAVEC.)
17 Vv-ISAVEIS) --

073 CALL (iC1,TLa6
17t CALLtI*4OfJsT"Lr?x,OLV) -

17IM 171NE. IAVECA)) OS T1 150

177 I1lIC eNE. t$AVE(3)) G9 To Ile

179 IS0 ISAVECU I
too - 16C ISAVE 151--1
181 17C CaNTINUE

183 - -CALL NIERP (ACLNCOPTCPCG1)
184 --- CALL 'NTERP fACAB,TCAti
185 IsC IF(K *Ego !SAVEM3) Gof T" 190
let C
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187 C SFT I& ~J FMFR ALPHA uDELTA x 0.0 IN T&LIP F. TrFITT
199 c- -- -- - - -_ -. - --

189 I I

191 CALL NTERP (ACAMTCA1,iITALP,6,joDTFLT,7K'ACH1)
M2 ACAe(ZI 4 ACAO(S) -

193 ISAVEM3
194 190 CeWTINU.E
193 cf FUKCTT!N(ACNAALPpELPFAC.)
196 'FLU F rLrIUN(ACMCG)
197 CAP *FUKCTOK(ACA0)

i9a CV s FUNcryiNCAt-YAR8ETDEI.y,F1ACWI
199 CLNC13 FUNCTyqN(ACLljCG)
200 CA!w--- -I-FUNCT1MN(ACAR)
201 CAe FUNCT1CtKACA.F?'AC4)

Ec l 6 Alo VLAS * ~e
20i ~ Go3TO3
20" r
205 I P ISAVEW6
206 vj v TSAVEt7I
207 K o ISAVE(g)
ZOE 6ACEL rFr4UMIrAMOXEM71AF

209 CALL FIND(,JsT? .ACW42j 55FMACW)
210 CALL~ F'tJtKpTALF,6#A8SlET)
211 IFW1 *NE. ISAVEC?) G TP 250

21 -F(I - EgQ--IS-AVET'(6-)) 1 -- M'28~60
212250 ISAVEW6 0

214 CAML 
T IL' I (XKlL ,1ai!AtJ.'xb,#T*rMEM

215s CALL NTERP (AC1MCGTCMCG2Y
216 - 260' t-J--NE.* -SAV-E(711 efl Tl Z70
217 1(X vEW. !SAVE(fl Go Tr 280
218*- -L7C -ASAVEt7) -w--

219 ISAVEM8 4 K
avL.ACL Zl~ ATLes.JAIbKTMLe

221 CALL NTERP (ACLNC~jTCV'CG2)
222' 280 1-v !SAVEtgr---
223 CALL FIN0CI#TMACH5,1l5#FACW)
Z? - - Vt sEgo ISAVEf19- (11 Tf 290
225 ISAVEM9 P 1

221SCALL NIER' (AA#Cff[A~)
227 290 CONTINUE
228 Ch FUNCYleh(AChsA8ALPFMACk)
229 CMCG v FUlJCTI"NCACMCG)

PIT CY wFUNC??~fACYA8E,PMAC-W)-

231 CLKCG *FUNCTrftN(ACL"'CG)
elk FUN TyflAEAPFMAC~

033 c
734 1 *o ISAVEil0t -

23!3 CALL FINO(I,TMACHi3$8pFAC4)
Z36 IF(l wEW. f9AVEft0) GO TA 5
237 ISAVECIO) a I

239 ECALL NTElRP-t*tlP, j t.Tt1'ML31
P311 CALL NTERP (ACLD#TCLO)

24C* 150 1 a ISAVEi)
241 4a ISAVE(12)

242- K a ISAVE(13)
243 CALL FIN0(ITMACW4,5FmAC.4)

C;%LL FV40(,#A~~1o*~f
245CALL FTN0(4,TALP4,j0,ApBE'r)

P46 IW( vNE9 ISAVECit)) Gm *T4 360
247 IFWj *EQ@ ISAVE(121) Go To 370

p4A 36C ISAVE12) or
234



2'49 CALL NTERP (Am~TMojAL4ijpMC4
250 37C 0 r - 0F N~E 0- SAVE-f ITII GO8 T? 380
251 IF(K *EQ. TSAVE(13)) 60 TI 390

2'd3 ISAVE(13) q K
264 CALL NTERP (ACLNReTCPMQKTALP~j 0, !.'MACW4)
255 390 CeNTINLJE
256 CLP v FUKCT!!(ACLPFMACIW)
257 CLO a FUNCTrnN(ACLr))

259 CLNP v FLJNCTION(ACLI.PAB8ETiFM 4 CH)
260 IF(ALPRA OLY. 090) CN 9 U N
261 IP'(BETA *LT* 0.0) CYP*CYJ CLNCGu.CLNCG
262 el'A09
263 CLNAr*0.

265 N
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C' win
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SUPPA~LTINE FPPmek
2 caf SURqfl7IJE r~O CALCULAF : rlqT AVO PmrT Pe rb4E CirC S ;69UINFS
3 C

5 PEAL PACPH

CeitkCIP*A CP'sL)'~ CYCGsCLOgC'ACeCNRj ALPWdABETA.A' j
9 1~~CLINAC ____

11 C~eN/0D/OEL-yvDCELv~amLQ,'FLQ8L

13 ~~1 SLOPF I# T I# APY'3*SLOE 20972aCTYCPT# SPT, XLYA,S1?D GAPS i GAPSL0
j4 IQAPSC'",TW

17 ALPI'AUATAK2(%R&UR)
-9 Sat:%.ST~tUQfUR4Wq."PT

19 BETA@ATAN2(VRGCbW)
No - -lAPa,5QQxll9VPS
21 CAPS@CAOS

13 lF(VQh.EG@O,)(5 TO 121
-4 CAPSC'*WC.P9DoG/(2.aVRWj

26 V-s~oo
27 1.22 CU~TIINUE_________________________

19 DEL D.(ELI CEL3 /2e

1! !FcrPE*GEs.Y1E3~lMLcCZLVR

33 CALL AERO CTIME.TtME3,MACMALPWA*flETACELVPCTLVVUEL RACN1 CFIC6,Cy*

35 CLBCAPS04CLD9DELQaFFCLP
16 -CP8 I f.APSuMC0a^4GVrCPt
17 -- Cho e GAPSDNQCNIR~q*.FCNO

19'£~ AR gwCAP8SCAZOV$AXS1
39 AYB a *AP24CYVVAVB

41 ALl ,CAPS0"*CLP*PeFVALB
'I?.-- - -API! V CAP3O6C'

4C3%FrAt
A13 AK~e.GAPSG0CvCO*FVAV8

44---ptAAPEC$OweR?IE.L.ftAP7MttefI TO 123
48 ?F(7TDPE.LE*RAPTM2)TSLIPE1.r?,MEa8Y1

TF lFT!"ewl3TRAPTmgf*.O
47 1Fr?!PE.GvRAP7M3lTRA0*

t9 !23 AXft.AX8oTkOCTT*CP?
so - AYSAve*TI.c?7@SP?l - -

51 AZBIAZS.TWO4STT

S3 ANBUANO.TN*CTTe$Pf.XLYA.
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I ~ SL8BRLTINE SEEK

- - ~ tW )'TS8RU~hT~CTSTA~urwrh1NThEF DCTFCTTO'i RA'PE OF SEEKERS
3 C TARGET W~ITHEIN TWE FIELD OF VEWS.A-W#SEF4FO WITslh LINZAm RANGE

5 - ~OUnLi PRECIJSOK T!ME#rqTSA-,Tp'r,.0T,07A.TST.TIESPER
6 CINENSTON CAYC14)1 RAT14,,2

7 COP8/STljF/ELIS,0ELYq*DELZ9

9IP T17 SCa ZDNULSKA, IRS * rLECT NLL, K AGE

11 cUI'pah/jukKiTIMC

13 CePF@K/TT/FSSAr.,Y:mCA, tAeTSYTTMVSPE9,TSAM.00,JMAA. IPR1IKY.T2
IA SRNUEuSRfl 0LXtSaJEtXS40CLY';e0ELY.60FLZSsnFlLZS)
to DATA IACQI/0/

to !7F7TIPE*LT72101 TO 105
24 - TV (rAM&N'f*0M*#T@ 11 - - -

so - !!I&CO.NEO.108 78 10
46 F3YSA'*wT?Pt

of ~ In IFfIACO.CZUIACCIs1

Is so Yt)(565i410710IACC
IIF CONtTTWE -

30 1PIACCE0*2168 TO 107

1FIT!'E*GE*Y?I4E4)Oe T5 563

14 C9904 ACQUUTON!AC4# WHEN TARGOET IS WITHIN PMVBV AND RDET

86 C

to3 IFt5RNOEi3T.RDETOS@ To 101

20 ITPSCRT(PITERR~oO2OAERROOI.07,0072664)os To I
IT - - -I ?t 301stPuSS.'g121 My .7w?*St.rnA 760 -To IOT--
33 - 567 CONTIN.UE

-C.3-PTryty4AttT-yt
to JPAX91024

33 tl.-I-
36 OTRK.SNOLtO?)

26 IFRIITgz
49PRlkT-j000 -- -

4n 91009 VOPPT(,#,2X,'ACl2UISTI9Nl

4p 107 CS'.TI'WE
ti ftU.!!aq -

44 PZ7CRAUATA'2-E.LS*ELXU,

46 C

IF(S" (ICRgtE0YbEfwwFR.0T.PiPiV )GO TO 101
so PITAhiSC4sgRT(PITERSSIEQO.yAwERO.VAWERO,

52 103 COKTINUE

~.54 TST*TIME.FUTSAP

It1 !P(TSAII.SPEQ)104*104*104
97- 104 T'tvT"E.3PER-
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I - - 6LR(UT!NE EI)SKRGYRO
C ThTIS 3U8ROUTTVE iY'STRUCT3 'W-t SjcXE Gy P4CEL FOR E

3 C

5 REAL XTKT70#T20jLAMPRsLA'VR
to REAL Xg*XT30
6 LOGICAL FLQ4/*TQULE*/

7 C~~~~~P'K'T"7CUKUTTA.'JX,U.VI,,U , P,RP ess HT& TA PSI xf TZRTHTA#
8 IRPSIs7HTASPIWASDPSSPSI90,8MGA.7XE0PPXFcsPEFYEFOEL1,rELVPs

It 40e~llEJ5UUlLV)#PXULJIRLAWLAJLW onLPWIU. LUV5UODELJF-,UW,.J

12 5O0iEL3g0RLAMY*CRLAMlPs0DRrJHtGsDPWI0
13 CO"vUM/t-

14 CO8NO/T/FSTSA~',t*,0?a~jyAPTSTaT'v ,gPEqkySAM0,coAX!P~!IKT,7

105 C 0m 0e/ 0 / R 6L 4 s ~T 10#K T p0 aLA PPR *L A MYR #R TM 4 T M I N sR S CE iE 0 1 FL 134
--V-~ -~ -t~~~OA -

II ---- O"x!UK/RG # ?tJ7OU# tACo. ROMP I VAWERO. PTVNS,# PmfeO 5ADwtftL 1'41

21 0IDII060PN1
-11 -- - *ICVl?5 a * WZrt" ASSTPT10 I Mrv RSL I DPW t95 (RIti DPX 10)

23 IF(T1"E9LT*TZ)GO TO 5005

20 Cooo*C4ECK FOR h~ULL SFEKER

4. IF(NLLL@ECC2)GO TO 5000
l- -- WE

120 C
,i-- -- - ---- ~ttv~rev1o -----

as I~rcNLLL*EC*2)KTYIO

10 - GpI(7.KT30 ---
2- ~~~efGVluKG*YfiRe -

30 ePEGZ..KG4PITERe

70 LAM'YR@OPEGY/K 730

41 c lff9E GYRO T R ED
46 C

48 IF(T!mEvLT#EOW)Gn 75 6670
49' ~ ~~~~~ TfweALQ)O' 670-

se KAGEajFLG4..9'O7.FLG48PRwT 90004
i~~l -90006 JpOtfArtat9~,tti ftejk~t GYRO ?"~ ReLL-70 VCR??CAt f1

5SE 6670 CONTINUE

94 ?FcUACQ.EC.2)KAGr.2

56 R6AoeS3l*P*BS326C*BS33*R
97 - efsop oWCG
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I SLBROUTINE EOAP
Ur~ -- -- Z" SURUTTKEVPSTRUC TSVE -AZjTL4PTL13 MOMV FOR ED VERSItUN
3 COM~E PRECISION TIME

COPeSN/ 1 i2,S1STtmES

7 REAL PaLE9(Q1)/*?O.j
A REAL KP*(#mLMIPAP*AIRK
9 CeP"/0VTAP/YEGqEG*PEO

to -C r1OI%/bt#XIKl ~lUjLAP aiLAIT~ajiTP-aWI 4NiNbuLpLD~grltug

It IRSA#ED4#gSA
It - C?~efUK2SNE9FU~t4OaC~iRDETa VAWE.Z3PT11RIIjPm475VD8AaNOLIJD#
13 1PIYAhSCW20,NULS~(R,5RSINWLECYNULLKA0E
j4 COwrR/ARR'4/P10~, FLGI # L132*FLO 3 a Er a 4FP ED aPE DoTHR8$,PSR53*

17 IRQSbHMTAS#rw.SO.PS!S,9SISD.OMEGAa TXFD, PXtPgEFYEFOELIeCELVPa
-9 - C!L23i0KL1DVELVPPDDEL3DRLA'V. NLA"P,RPHG, 0PWy0,0UOV.0wCPO0t

15 3DPI- ICTW~TAOPS I DXOYOZsORTWAORPS y DTL4TAS. )TI-A5D,0PSJS#0PS JSD'
To -- Ce8PEGAiOTX!DI0PXE~ijPE?.DyED0ELP1,OELPPD0LP3D0 LAOQELP9
21 S0COEL3,0RLAMY0RLA4PDRPHtG00PWT0

23 C ROLL AUTUPILOT

U! !Y1PEv0E*[D41g8 75 5025

27 00 To 5030

I9 ?!(IACG.EC*Z)O5 TO 5025
IU0 - P--Te SO.P"? wtim73i fps s 6*- -

31 08 TR 5030

33 PRINT 50OO2JIPRINT2JLua9N@TVLZ1

35 6667 CONTINUE

3-- APelw09?O---- -- - -

35 C** LEAD LAO ROLL AUTOPILOT RCO/PW!O.KP0*(9.'lu*,12.5)

*1 CALL FLTR(PWIGRP14I0,OR0P4y0&RE0,12,s5.,oKPD)

d~s C
-4--Cw* - VIT)'* YAW AtfrloP!~j - -

45 CO RATE~ CAMPIhG OF GIMBAL ANOVrS ">R8S/THTAS@KC*9/(.006703*1)

CALL E0RT0AMP(P5TXDPrPRSPLESf1,CkPSS
48 C I~nPT 'it CUMNCE FILTER'PYE
49 5065 CON.TINUE

11(7 PEOWLAMPR-- - -- -

s1 YEO.LAMYR

5! CALL FTLO(yE0,yEFo0yE',IGpI0.
136 V!FLwPEF*tMO?
97 6804184/R20

OR ff(Ae9(PEFL, *,JLvtY)EFLqO~I~ 9tviyP-EF
59 IFtAPS(YEVI.GT.GSLV)YEF.SIGlk'(GBLVYEF)
s0otELv2."?C.e11 Tft JtOn
61 1F(ohdToFLG2)UO Tq 6668
62 -PRINT 900031tPRI?T.IPLO12wul OT.FL0IL
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