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BASIC REFERENCE COORDINATES AND REFSMMAT 

The Basic Reference Coordinate system (BRO) is an orthogonal inertial coordinate 
system whose origin is located either at the earth or moon center of mass (Figure 1). 
‘The orientation of this coordinate system is defined by the line of intersection of the 
mean earth equatorial plane and the mean ecliptic at the beginning of the Besselian 
year which starts January 1.2516251, 1972, ‘The X axis (uxq) is defined by the inter- 
section of the earth's equatorial plane and the ecliptic in the direction of the ascending 
node, ‘The Z axis (uz7) is along the mean earth north pole, and ¥ axis (wy1) completes 
the right-handed triad, 

This coordinate system is shifted from earth-centered to moon-centered when esti- 
mated vehicle position from the moon falls below 64,373,760 meters. It is likewise 
shifted from the moon back to the earth when the spacecraft position exceeds 64, 373, 760 
meters. All navigation stars, lunar-solar ephemerides and vehicle state vectors are 
referenced to this system (Figure 2). 

REFSMMAT, ‘The matrix used to transform the elements of a vector given in 
BRC space to IMU space is known as REFSMMAT. 

Nine REFSMMAT's or IMU alignments are utilized during this mission, 
Each is a unique matrix which locates a stable member axis (use, WysM> OT 
uzgm) in BRC space (Figure 3). 

IMU REALIGNMENT, Any desired IMU orientation with respect to the BRC sys- 
tem and its associated REFSMMATT can be obtained from star sightings (Program 
P52). 

‘The procedure generally used to change the alignment of the IMU from one of the 
five primary attitudes to another is as follows: 

© The astronaut executes Program P52, Option 3, This realigns the IMU 
to the present inertial attitude thereby eliminating the effects of gyro 
drift. 

© The astronaut executes Program P52, Option 1. ‘The REFSMMAT for 
Option 1 is generally uplinked prior to entering P52. When executed, 

the program computes and displays the IMU gimbal angles for the 
desired IMU attitude using the present vehicle attitude, 

A total of four options are available to the crew when executing P52 (Figure 4). The 
basic difference between options is the manner in which REFSMMAT is obtained, ‘The 
basic orthogonalization procedure used to compute REFSMMAT is shown in Figure 5.
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