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1 Introduction

This document can be regarded as a first issue of the long-awaited RA Characterisation
Database. It contains values for all parameters which have been requested, except for
some special cases which will be explained later. It contains many other parameters as
well. For example it also contains all the parameters used in the LRDPF (and referred
to in ER-RP-DSF-SY-0007) except for the parameters forseen to be updated frequently,
such as the barometric pressure field (which will come from ECMWF).

However, this issue is in the form of hardcopy only, and must be transcribed to be
useful. This is not a particularly practical distribution medium. It is far preferable to
use an electronic method, of some sort. Such an approach will be proposed here. But
first the data themselves .

2 The Data

The RA Characterisation Data are provided on the following pages, in Tables 2-1 to
2-4. Some words of explanation are needed.

• The unique means of identifying a parameter is the column "ID". Each parameter
has an entry here and there are no duplicates. Whilst future updates may have a
different order, or contain extra parameters, this field will not change. It should
be used as the key.

• The field "PAF name" may contain errors, as the full list of PAF names is un­
known.

• The "Symbol" field refers to the Data Chain document and to the Ground Pro­
cessing document (FD). Unfortunately there are some inconsistencies in these
uses of the symbols, even extending to sign convention and units. By using the
"ID" field such inconsistencies should be avoided.

• The "Vector" field refers to the number of elements of the parameter. Normally
these are single values, but sometimes there are tables. Normally such tables are
one-dimensional, but there is at least one two-dimensional table. In such cases a
cross-reference is provided.

• The values themselves are a mixture of measured values, nominal values and
specified values. They should be taken together with the given tolerance values
("+ [:.» ). These tolerances do not represent the ultimate accuracy achievable;
rather they have been specified so that future (more accurate) updates should
not differ from this version by more than the tolerance. In some cases though
they are the ultimate tolerance.

To reflect the situation during flight when only a single chain is in use, the tables
contain only one entry. However since the A-chain and the B-chain have both
been used during testing the values provided are not consistent with all data-sets.
Similarly there are two sets of EGSE, which have both been used during testing.
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A future issue will contain a single unified set of values together with a number
of test data- sets known to be compatible.

• The "Units" should be self-explanatory, except that the symbol# refers to counts
and bfr to base-frames - ie 50 pulses.

• The "Source" column is mainly for table maintenance, but also indicates when
the value has been derived from other data in the table, or when the value is a
nominal or specified value.

As mentioned above, some values are not provided. These are some of the auxiliary
tables, which are still being refined (eg the AGC steps, where measurements have been
made by three methods, which are currently being reconciled) or where they are not
immediately relevant (eg the RSS test waveguide length differences - this is not needed
because the PAF's currently have no way of knowing which set was in use at which
time).

Some tables are provided. Table 2-5 and 2-6 show two orthogonal cuts through the
antenna pattern. Table 2-7 shows the IF transfer function measured by the SPTR ice
method and the preset tracking on noise method - the results are virtually identical.

3 The Proposed Approach

As is well known, there are a number of constraints in maintaining the RA Character­
isation Database. It is probably not useful to reiterate all of them, but some relevant
facts will be mentioned:

• Many of the parameters are inter-related by known equations. For example many
timing and frequency parameters are related to the USO frequency measurement,
and/or the chirp slope; SWH parameters are linked to the chirp slope etc. Some of
these relationships are "hidden", in the sense that they depend on detailed knowl­
edge of the way the altimeter works internally, or of the way certain parameters
were measured.

• There is a strict requirement to maintain consistency between the inter-related
values.

• A similar relationship exists for the errors or tolerances on values.

• The procedure to be followed when one or more parameters are updated is not
particularly well defined. In any case the PAF's have determined that a historical
record of previous values is probably needed.

• The set of values provided to the PAF's must be coherent with the values used
by the FD chains, and there is in any case a similar task involved in maintaining
the FD database.

• Whilst the formatting of data for the FD chains is fixed, and a split into static
and dynamic values has been made, no equivalent definitions yet exist for the
PAF's.
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:'11e = RADAr.ro:.P.EP
:·.Jnct.ior. - '/\t

POLAR • 0 deg
FREQUENCY• 13.8 3Hz

. L '
AZIMUTH • -~towards l deg

?~1nter
126

- c

Abc1ssa
-2.5000000
-2.3999996
-2. 3000002
-2.1999998
-2.0999994
-2.0000000
-1.8999996
-~.8000002
-1.6999998
-l.5999994
-i.5000000
-:.3999996
-l.3000002
-i.i999998
-:.0999994
-i.0000000

-..89999962
--.80000019
_-.69999981
--.~9999943
- =·. :0000002
-:.39999962
-:.30000019
-:."999998i
-:.99999428E-::
:•.8CJOOOO~E<<
-.:0000038
:.i999998i
:.,0000019
.40000057
.S80000CO
.60000038
.69999981
.80000019
90000057
.0000000
.1000004
.2000008
.3000011
.3999996
.5000000
.6000004
.'000008
.8000011
.8999996
.0000000
.:000004
.2000008
.3000011
.3999996
.':000JOO

:.,ogarithmic 1dBI
-40.986618
-37.420982
-35.140209
-33.756294
-33.410732
-33.843067
-34.007324
-31.209305
-25.599018
-22.035240
-18.587620
<5.616457
-13.088411
-10.700119
-8.9714165
-'7.:669926
-S.7072506
-4.4425926
-3.3636169
-2. 4807873
-l.'179413
-1.093603"

-0.62175751
-o . 26079750
-G.61742783E-Ol
J. 34332275E-04

-0.62736511E-Oi
-C.26694298
0.59000969
-1.0455666
-i .6501579
-2.3888817
-3.2424316
-4.2572556
-5.5550823
-6.9661274
-8.5475178
-10.380657
-12.421085
-15.022085
-17.650570
-20.599953
-24.115128
-27.881428
-31.890381
-34.502052
-35.565853
-35.318802
-34.170258
-32.591026
-31.076214

Table 2-5: RA Antenna Pattern (0°)
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~RS-: Radar A:t~meter A~tenna

,, :e - RADAL:o:. ?.EP
c-u ct l o n - ·.,.

'.)::..AR• ;o de o
REQUENCY - :j.a ~Hz

- ?~- t owa r d s
Abc1ssa
-2.5000000
-2.3999996
-2.30000C2
-2.1999998
-2.0999994
-2.0000000
-l.8999996
-l.8000002
-l.6999998
-:.:;999994
-l.5000000
-l.3999996
-l.3000002
-1.1999998
-l.0999994
-1.0000000

-J.89999962
<.30000019
-•).-0999998:
-:.:,9999943
- : . ~·~C·JOC:JC
-: .39999952
-:: . 3QOOOOl9
-:.:;99999:
- :.?9999428E< l
.: ·:JSJCCCCE··<·.:
.:JGJ0038

..:999998:
·.3ooooo:s
:•. <:OOOO•JS"
-. 5Ci000080
:.6JOOOJ33
:.~9999981
.9COOCG19

· :iooooos­
.0000000
.l000004
.2')'.)0008
.3000011
.399999~
. :soo.:,cJ

AZ l~lJ".'H S deg
Lo qa r i t hm i c
-37 .184330
-35.605587
-34. 596676
-34.353432
-35.157421
37. 366184

-36.995979
-31.161552
-25.664204
-21.152290
-l". 754211
-14.980631
-12.524015
-10.398897
-8.4378929
-6.9480190
-5.4229984
-4.2072926
-3.1479645
-2. 3160125
-:.5969887
-1.0035095

-8.52066612
-0. 21652603
-C. 44580460E-)
-C.21934509E-0
-'.1• 89807510E-0
-0. 30325890
-J.64082146
-i.1001263
-l.7091389
-2.4534321
-3.320386
-4.4162521
-5.5179157
-7. 0676575
-8.6546669
-10. 488934
-12.601738
-lS.2378~6
-l~.9"7951
-2: .18317':
-25 .130543
-30. 018269
-35.927448
-38. 724442
-38.175106
-37.69733'.)
-38.~0252"7
-..:o. 0201 s-
-~2. 3453:~

•dB

•

. '

)
- -

. -cO·JOCB

.30000il

.8999996

.C00020G

. 1:ooo.J..:

. 2,:iCiOGCB

.3c:s:::
,39q9;9E
.=occcc0

Table 2-6: RA Antenna Pattern (90°)
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~C:-T S~:'T'10 le
3
z;

5
6
7
8
9

10
l l
~2
l 3
14
15
l 6
17
ll'
19
2G
21
22
23
2(.
"x c;"'-
26
27
25
29
3J
31
32
33
34
35
36
37
~8
39
4.J
1.1
C.2
:.3

'"'-1.5
46
47
z s
49
50
5:..
52
53
54
55
56
57

5=-R ~'Diltu~e l1Mee­
:2G.6.875
..2ec.t:.~o
13'.J3.-";6'°1
1289.625
1255.G.06
1242.CJJ
1230.875
1212.812
1215.656
1239.03;
1235.281
12:;6.~Sl
1209.C62
12J5.312
1195. C31
t2J2.28:.
1222.59.:.
:213.250
:186. OJJ
1185.750
1174,125
::45. <.Ct-

RA F,.... A-c'lsi·1, TV test c+ e s e -,,09,
~~=x :eM~•:'-.6"C SC310T1750320CC:

•
:::.2. :aa
: i z.z.675
: :33. 'i6';
:.:.52. 2:..C;
: i z s . -3:..2
::22.655
::l'..4-. :~6
:.,_:..34,~,::
::32.!~6
1126.·:t-2
1129.3:2
1128.688
11:.a.2sc­
::i92.a:2
:.cea.469
lC';J.719
1C85.o88
ics ; . j__ 5ti
i i o s . 7:_9
'l lG..CJ94
:J96.oC6
::CC,8'-'-
1095,938
1C86.25J
lCBl.562
llJS.156
::09.344
:J89. 936
1C87.CO:J
!CB1.<;i:6
1863 ..:'.")J~
1062.78:

Table 2--7: IF Transfer Function
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• The full set of RA characterisation data is rather small, and is not expected to
be updated frequently.

In view of these and other factors it has been found convenient to maintain the
characterisation data using a spreadsheet program. In this way inter-related values
are automatically connected and links to other files may be maintained. This linking
facility can alleviate the problem of maintaining parameters of different dimensions in
the same structure. It has also been possible, by using cross-file lookup facitities, to
maintain a "verification" spreadsheet, in which the coherency of the given parameters,
equations and known data-sets can be ensured.

The logical approach to the distribution of the data, therefore, is to provide the
complete set of spreadsheet files on floppy disk whenever it is necessary to update one
or more parameters. This has the following advantages:

• Coherency of parameters is always ensured.

• The date of the files, or of the disk itself, provide the applicability date for the
parameter-set, while the "Update" field in the files themselves provides the change
information.

• The historical record is automatically created, by archiving of the floppy disks.

• Users may extract the data in any format or order they wish, by manipulating
the spreadsheet.

The spreadsheet format proposed is that of Microsoft Excell. This software is well­
known and exists at least on PC-type and Macintosh computers. This choice is not
based on a particularly rigourous selection; the spreadsheet available on the ERS-1 VAX
Cluster (2020) is not sufficiently flexible, and the choice among the personal computer
spreadsheets has been driven simply by availability.
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