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1. INTRODUCTION

The GRS neutron spectrometer uses a lossy compression algorithm to reduce 16-bit data
received in the spacecraft’s central electronics box from the neutron spectrometer to 8-bit data
that is transmitted to earth. Once the data has been received back on Earth an 8-bit to 16-bit
decompression algorithm is used to uncompress the data.

2. COMPRESSION ALGORITHM
A 16-bit to 8-bit conversion algorithm is used to compress the GRS neutron spectrometer data.

The algorithm is as follows:

N(LJ) = (No(I) = [J * 2R(1)]

|7 4|3 0|

| | R

=15

While (No[I] =N >0)  //Locate N within table

I=I1-1

J=N - No[I] >> R[]} // shift difference right by R = difference/2R

U=(1<<4)+]

Where:

1J = 8 bit scalar value

I = integer index into table of No and R ( in range of 0 to 15)
J = integer number of intervals (in range of 0 to 15)

R = interval size as a power of 2

No = base value

N = 16 bit scalar value

3. DECOMPRESSION ALGORITHM

An 8-bit to16-bit conversion algorithm is used to uncompress the GRS neutron spectrometer data
once it is received on the ground.

N= No[I] + (J * 2"y + @RI _ )2



N = 16 bit value after decompression

I = Integer index into the table of No and R
No = Base of range

2R = Interval size
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I No R 28 Worst case %
error in range

0 0 0 1 0.0

1 16 0 1 0.0

2 32 1 2 1.6

3 64 2 4 23

4 128 3 8 2.7

5 256 4 16 2.9

6 512 4 16 1.5

7 768 4 16 1.0

8 1024 5 32 1.5

9 1536 5 32 1.0

10 2048 6 64 1.5

11 3072 7 128 2.1

12 5120 8 256 2.5

13 9216 9 512 2.8

14 17408 10 1024 2.9

15 33792 11 2048 3.0

Example:

If the eight bit number id AEhex

Then I= Ahex = 10dec

And J= Ehex = 14dec

N =No[I] + (J * 28y + 2RI _1)2

N = No[10] +(14 * 2Ry + QRUOIT_1)2
N=2048 + (14 * 64) + (64 —1)/2

N= 2048 +896 +31.5 =2975

Note that 31.5 is truncated to an integer
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4. NEUTRON COMPRESSION/DECOMPRESSION FUNCTION

hkhkhkkhkhkhkhhhhhhhhhhhhhhhhhhhkhhhhhdhhhdhhhdhhhdhhhdhdhdhdhddhdrdhdrdrxx*

Function Name : |anl_conpress
Description : conpresses the neutron spectroneter spectra by a factor of 2

/
*
*
*
*
*
* Input Argunents :

* input - an array of 16 bit val ues
* num - size of the array

*

*

*

*

*

*

*

Qut put Argunents :
output - an array of 8 bit val ues

Return Val ue :

0 - all went well
**************************************************************/

N _Tabl e[ 0] = O;

N Tabl e[ 1] = 16;

N Tabl e[ 2] = 32;

N Tabl e[ 3] = 64;

N Tabl e[ 4] = 128;

N_Tabl e[ 5] = 256;

N Tabl e[ 6] = 512;

N Tabl e[ 7] = 768;

N _Tabl e[ 8] = 1024;

N _Tabl e[ 9] = 1536;

N_Tabl e[ 10] = 2048;

N_Tabl e[ 11] = 3072;

N Tabl e[ 12] = 5120;

N_Tabl e[ 13] = 9216;

N _Tabl e[ 14] = 17408;

N_Tabl e[ 15] = 33792;

R Tabl e[ 0] = O;

R Tabl e[ 1] = O0;

R Tabl e[ 2] = 1;

R Tabl e[ 3] = 2;

R Tabl e[ 4] = 3;

R Tabl e[ 5] = 4;

R Tabl e[ 6] = 4;

R Tabl e[ 7] = 4;

R Tabl e[ 8] = 5;

R Tabl e[ 9] = 5;

R Tabl e[ 10] = 6;

R Tabl e[ 11] = 7;

R Tabl e[ 12] = 8;

R Tabl e[ 13] = 9;

R Tabl e[ 14] = 10;

R Tabl e[ 15] = 11;

byte I anl _conpress(ushort *input, byte *output, ushort num

{
byt e ret = 0;
ushort i;
ushort upper;
ushort | ower ;
for (i =0; i < num i++4)
{

upper = 15;

?hile (N_Tabl e[upper] - input[i] > 0)



| oner
out pu

return ret;

} /* lan

upper - - ;

= (inputfi]

t[i]

_conpress */
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- N_Tabl e[upper]) >> R Tabl e[ upper];
= (upper << 4) + |ower;

The deconpression algorithmfollows.

8;
6;
2,
24:
48:;

R2 Tabl e[0] = 1;
R2 Table[1] = 1;
R2 Table[2] = 2;
R2 Tabl e[ 3] = 4;
R2_Tabl e[ 4] = 8;
R2_Tabl e[ 5] = 16;
R2_Tabl e[ 6] = 16;
R2_Tabl e[ 7] = 16;
R2 _Tabl e[ 8] = 32;
R2_Tabl e[ 9] = 32;
R2_Tabl e[ 10] = 64;
R2_Tabl e[ 11] = 12
R2_Tabl e[ 12] = 25
R2_Tabl e[ 13] = 51
R2_Tabl e[ 14] = 10
R2_Tabl e[ 15] = 20
voi d deconp_|
{

i nt i;

i nt split

static int

if (linit)

lanl _init()

init =1,

}

[l puts("

for (i = 0;

{ .

split
out pu

}
} /* deconp_| an

=
t[i]

*/

npH

tfi];

N _Tabl e[ H
(LO_NI BBLE(split)

(R2_

anl (unsi gned char *input,

deconpressi on\n");

i < num i++4)

Tabl e[ H

_NIBBLE(split)] +
* R2_Tabl e[ H

_NIBBLE(split)]

unsi gned short

*out put, int num

1)

NIBBLE(spllt)]) +



