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GSOP No. R-567 Title: For Manned LM Earth Orbital and Lunar
Missions Using Program LUMINARY

Section No. 5 Title: Guidance Equations (Revision0)
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T IMU Alignment Program Change

8 Mod. to AV Monitor

15 S-Band Antenna

30 DPS Trimming Time

37 Lambert Fix

39 Z Axis Track

*80. 2 State Vector Synchronization
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REVISION INDEX COVER SHEET

GUIDANCE SYSTEM OPERATIONS PLAN

Title: Guidance Equations (Revision 1)

TITLE

Mode II Rendezvous Radar Designate
Changes to P12, P70, P71

Erasable Addition

Sign Change to Noun 72

RR Monitor Routine Change

Deletion of LM/CSM Separation Monitor
Deletion of Direct Transfer Ascent Targeting
Redefinition of R12 Proceed & Inhibit

New Engine Fail Routine

Terminate Ullage at Fixed Time after Engine
on Signal

Attitude Maneuver During RR Search Routine
LM Abort Insertion Targets

Pulse Torquing to Achieve IMU Realignment
R 12 Flag Change

Deletion of Predicted Launch Time Program

Reduction of Ullage Duration of Delta V Threshold

Emergency Termination of Integration Function
Mode II Attitude Error Display

Targeting Interface with P40/41

RMS Position and Velocity Error Display
Reduction of Sun Occulation Cone

Correct GSOP Reference to Range Low Scale

Discrete

vi
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400
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*457, 2
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#507.2

Section 5, Revision 1)
(Sheet 2 of 3)

TITLE

Increase DPS Throttle Recovery Limit
DSKY Light Utilization For LR
Initiation of LR Antenna Position Change
Addition of R77 to Luminary

Change to CDH Time Test

Delayuse of LR Data

Implementation of One-Phase Descent Guidance
Logic

LR Reasonability Test

Update GSOP Section 5

Landing Radar Read Initiation

Provide RR Downlink Data on Lunar Surface
in P22

Transfer of RR From Auto Track to LGC Mode
Prevent Problems Arising from RR Control
Mode Changes

Prevent Display Conflicts When RR Goes Qut
of Auto Mode

R24/ R61 Interface

GSOP Section 4 R21 Repositioning Check
MIDTOAVE For P47, P12, P63

Downgrade the Authority of the Preferred
Attitude Flag

Correction to R22

Change R32 into Program P76

Addition of P68 Program

Revision of RR Remode Release Angles
Simplification of P71

FINDCDUW - Gimbal Drive

Ascent Guidance Equation Compensation
Bypass R-54 and Noun 93 During Initial Alignment
Do Not Delay P63 Throttle- Up Time

R10 Computation Frequency

Termination of Integration
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541
049

#5611
564
565

568

*5T73.3

587, 2

604

608
609

Section 5, Revision 1
(Sheet 3 of 3)

TITLE

Mark Verb for R59

Surface Navigation Flag Check in P20 and P22
Decrease Frequency of Marks in P22

RR Shaft/Trunnion Bias Mod. by Crew

Reset RENDWFLG in P12

Luminary GSOP Section 5 Update

GSOP Section 5 Control Data Reference Update
Delete Use of R29 During P63

Definition of AX and AY in Section 5 of GSOP
APS and DPS TAIL OFF Constants

Provide Maximum Display for Pericenter and
Apocenter in P30, P31, R30

Simplification of Preferred Orientation Selection (P57)
Preferred IMU Orientation When Thrust is Along

Local Vertical

TAddi‘cional material added in Revision 7.
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Title: For Manned LM Earth Orbital and Lunar
Missions Using Program LUMINARY

Title: Guidance Equations (Revision 2)

TITLE

DSKY Display of RR Position in Mode II
Modification of CDH Time Computation Logic
Redefinition of Vertical Rise Velocity Cutoff
Omit Zone 1 from Descent Logic

Luminary GSOP Section 5 Update

Removal of Backward Updating Constraint

on State Vector

Preferred IMU Orientation When Thrust is Along
Local Vertical
Raise Thresholds for Delta V Monitor

Automatic 4-jet Translation Capability in P12,
P70, P71

Update of Ascent Guidance Engine Parameters
Reduce LGC Executive and Central Processor Load
Allow Astronaut to Continue Landing Display, When
Radar Does Not Achieve Position #2

Correct Design Flaw in R61, R65 for High L.OS
Rates

FINDCDUW Gain Change for CSM-Docked Burns
Nov. 68 GSOP Section 5 Corrections in Landing
Program

Altitude Reasonability Test Parameters in
Erasable Memory

Remove the Instabilities and Excessive Overshoots
from the RR Designate Routine R21

Correction to Section 5 APS Minimum Impulse
Burn Parameters

Luminary GSOP Section 5 Update (Rev. 2)
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#7158 +
761.1

Missions Using Program LUMINARY

Title: Guidance Equations (Revision 3)

TITLE

Allow 15 Seconds for an Integration Time Step in R-41
R-2 Lunar Potential Model

t Additional material added in Revision o
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Missions Using Program LUMINARY

Title: Guidance Equations (Revision 4)

TITLE

Modification of CDH Time Computation Logic
Preferred Orientation During LM Aborts

Reduction of P34/35 Run Time

Placement of Desired Insertion Radial Velocity
Component Into Erasable for P70/P71/P12
Correction to R-31 When LM is on the Lunar Surface
November, 1968 GSOP Section 5 Corrections in
Landing Program

Provide "Wings Level', Heads Up, Fine Z Axis
Tracking

Give Astronaut the Option to Confirm Mainlobe Lock-
on after R-21 Acquisition

Replace Lambert with "A" Steer in P40, P41 and P42
Lessen Delays in R-31

Suppression of X-Modulo-ing by Kepler

VOBN22 Display in P57

Limitation of LM Abort Orbit Insertion to 1/2° Plane
Change

Add LM Position Determination Capability to P57
Pad Load AOT Back Detent AZ and EL Angles

Add COAS Calibration Option to R52

Change from 1968/1969 Ephemeris Data to 1969/1970
Ephemeris Data

Provide Continuously Variable Abort Orbit Insertion
Targeting

Improve TGO Prediction for Short Burns in the
BURNTIME Routine

TAdditional material added in Revision 7.
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Section 5, Revision 4
(Sheet 2 of 2)

TITLE

Ascent Powered Flight RCS Control

Speed Up P21

Abort Coasting Integration When in Infinite Acceleration
Overflow Loop

Time-Theta and Time-Radius Alarm Abort

Improve Performance of RR Designate Procedure on
Lunar Surface

FPermit the Crew to Modify W-Matrix Bias Error in
V67 Routine

Add Source Code to Noun 49 in P20/P22

H. V, y Display with P21

Change € to 1.5 Seconds in R24

Provide IMU Orientation Selection Option Code in P57

Change IMU Gimbal Angles in Gravity Vector Determination

t Additional material added in Revision 7.
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Missions Using Program LUMINARY

Title: Guidance Equations (Revision 5)

TITLE

Variable Insertion Computation with Capability to
Abort at any Time
Simplification of Landing Programs

Guidance Frame Erection Check

Provide option for CSI Program to compute T(APOAPSIS)
Improve the Rate of Descent Mode (P66) Performance
Two-Segment LR Altitude and Velocity Weighting
Functions

Modify the Lunar Landing Guidance Equations to
Compensate for Computation, Throttle, FINDCDUW,
and Attitude Control Lags

Permit ATT HOLD Mode in P63, 64, 65

Make 1406 Alarm Non-Abortive

Guidance Frame Erection Trajectory Shaping
Factors

Delete V68

New Propulsion System Constants

Libration Vector at Landing Time

Fix Constants for Planetary Inertial

Orientation Subroutine

Modify R12 to Permit LGC Compensation for
Doppler in LR Range Reading

Improved R2 Model Timing

Provide Pure RR Range, Range Rate, and Time Tag
during P20, P22 and P25.

TAdditional material added in a later revision.
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Section 5, Revision 5
(Sheet 2 of 2)

TITLE

Make BAILOUT Alarms Start with 3XXXX and
POODOO Alarms Start with 2XXXX,

Eliminate Undesirable LLR Position Alarms from R12
Permit Rejection of Individual Measurement Incor-
porations in P20

Eliminate Lighting of ALT Light when Low Scale.
Discrete is Absent

Delete P31 (Lambert Aim Point Guidance Program)
Supplementary ASTEER Modifications

Lambert Overflow Protection

Remove Restriction of Running R05 Only in POO
Descent Guidance Corrections

R12 and LLR Re-position Routine Improvements
Reduce Attitude Oscillations in F64 and P65
Deletion of P38/P78 and P39/P79

Do Not Turn On R29 During P70/P71

Eliminate Possible Lock-out of Pitch-over from
P12, P70, P71

J[Addi‘cional material added in Revision 7.
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848 Prevent RR ECDUs from Stea“ng LGC Memory Cyc'es
t
854 Provide a  Flexible Method for  Crew to Modify RLS
855 Begin Reading LR Velocity = o &  \elocity Data  Good  Appears

tAdditional material added i Revision 7, eee



