CHAPTER il

DATA PROCESSING AND DIGITAL PROGRAMMING

Data reduction

The components H , Hy y H, of magnetic field and E_, E,, of

¥
electric field are recorded and digitized at equal line intervals inte

“€

sets of original data. Each set of data muse be multiplied by a cor-
LA S by

rechion factoracoording ‘o the frequency rosponse of the instruments

and the gain of amplier. Before the data mpanalysed, the following

calculations may be applied, depending on their characters.

1. Date filtraiion

4

The purpoese cf 3 filter is to attenuvate certain - [requency
compunents in the original data. The effact of liltration is to en-
hance the frequency which we are "LI'U:EI‘:IE'.IE'[r in for its tnformalion con-
oAl

tent without cansine any phase shilt that would disiert the data.

A digital {ilter cf firite length 27 is a scquence of numbear
[l.hk '('L).il called weighting function which we apply 1o the digi(t_i.jzed COTL-

tinupus record [}{n(t}} ,iooritice the filtered output %gu(t)}.
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2. Intepration

The magneiic field measired and recorded is the {iald’s 1ime
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derived, and it is necessary to find rhe value of tha fieid,zn(t)

ZN = é{XN_i1XN}£I
1 ' )
Z = E(xn—l + 4K ¥ Xn+1Mt’ ns=2=2,3,...,N-1

Program featurcs

There are two gigital compuier programs wiritten in Dasic
FORTRAN TV 151 use on the TDM 1800 sysiem; one for the probability
calculation, the ather for Spéctra] analysis. Two subroutine for prot-
ting the re.:sults are included in this program.

. The proiess used in the program for calcul tion of probability
is simple. There are three steps: read in data,caleculate prohabitity, |
and print results. The program listing and sample oulput tisting of this
program are given in Appendix 1. The process in spectral analysis
which is more complicated, will be PI..‘ESEH‘EEd by means of the flaw dia-

gram shew in Appendix 11,

Card preparation

1. System control cards. Two sets of system control cards arc
pravided by 5DC for use ia compilation and operation cf-;che abrject deck
with subroutine. One more St..-:t al system control cards is prepared by
the programmer for inscrtion prioe to the source deck at compilation,

2, Program contrel cards. There are three sets az follows:



"Prablem reguest cards

Tilter detail cards

11

Selection cards for cross-spectral analysis

3. Input data cards

Fouey

The card format of item 2 and 3 is shown in the following table

Table T Card format

Card set

Column

rumbe Format Description
FProblem 1-8 284 jobidentification
reguest
9-13 15 number of points in each input sorieg
14-25 FlC.5 gampling time’ intewwal
24-25 12 output code of original data
26-27 12 thacontrol number is 1 if the orici-
nal datagva filtered ;otherwise leave
blank
28-29 12 if the dataave integrated, the control
number is 1,o0therwise leave blank
S0-31 12 integrated dats outpul code
32-33 12 il the data five transformed helore
spectral analysis,the control number
7z 1 ,otherwise leave blank
34-36 12 if thie avto-spectrum is caleulaled,
the control numbar is 1,ctherwise
leave blank
a7-38 12 if smooth power speclrum is calcu-

_lated ,the contrel numhber is 13

" otherwise leave hlank



Cawd set | Column Tormat
number
39-40 12
L1-4AZ 12
A3-44 12
45-46 12
47-£49 12
S50-.52 12
53-54 12
55-56 i2
L7-G0O 13
BG1-62 12
63-64 12
F0-72 13
Tilter
detail 1-10 F10.5
11-20 FIU.__::
21-24 14 .
27-28 12
- 29-30 12

Descriptivn

auto-covrelation cutput code

power ;pectral. output code

smocath power spectral cutour code
if the CTO55, Spectrum is Cﬂlcult_ilerl,
the control number is ltotherwise

laave blank

if smooth cross }SRECTrum is calcu-~ |

lated, the number™ 1 €5 ¢ otherwise
leave blank

output code of cross-correlation
gutpul code of cross-gpectrum

Fower
cutput code of smooth spectrum
aumber of maximum lag for spectral
analysis
number of inpul series for cross-power
spectiral analysis

numhor of selection cards

punched 959, if it is the lasi problem
request card

the centre {requency of band prass
filter

thie half bandwidth of filter
the halfl lengih of the filter {points)

oulput coda of weighting coeflicients

autput code of filiered data
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Card set {‘,'iﬁé.%w: Format Description
70-72 13 punchedi 399, if it iy the last filter
detail card
Selectin 1.2 12 the seriesnumber of base series
3-20 o912 ihe nunbers of sevies that cross
with buse seried
Input 1-42 | 6F7.2 six values of input data
45-84 | E10.2 corraeciion factor
55672 input data ideatif ication

Order of cards

1. Compilation slep

system contrist cards
program source deck
systemn coatrol cards

Gae h].a.ﬁk e a1

2. Operation step

main objecl deck
subroutine object aier::k
system contrel ;:EILTLIS
rcmlﬂ hlank ceocd

data set a,b,Cy e



one blank caid
Data set a,b,...,compose of a set of cards in any sequence of
the follywing
8. pré::-blcm reguest card
.'inpul data
filter detail card {1t is possible to have more than one Filtaer

aetail card.}

b. problem request card
Tirst seriegof ifoput data
Iilter detail card of first serics
sccond seriesof input data

filter detail card of second (As with sequence a, there may

be more thau cna filter detail card.?

This is the card sequence for cross-poy er spactral analysiz.

Results
- The resulis >f cach calculatian may be printed c'm;.fn::-r ploited ,
dependina’r.- on the outoui .:G da value of that calculation, ICit is , ..
0, the results are 10 o suppressed
1y the results are to be plotted
2, the resuits are to be priatad

3, the results are to be plotted and peinted
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The L:Sﬁmple results of calculations are given in Appendix I1L.
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