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SECTION I

INTRODUCTION

A study recently carried out by Calspan evaluated the characteristics
of a number of radar systems with the possibility that such a system might be
used to observe satellites. Two important characteristics of the candidate
systems studied for this application were that they were narrowband and frequency-
agile. However, no data were available on satellites that could be used in simu-
lations of these systems. Calspan proposed that the required narrowband data
could be obtained by filtering wideband data collected by the Long Range Imaging
Radar (LRIR) (also known as the Haystack radar) operated by Lincoln Laboratory.
In this report, narrowband means bandwidth such that individual scatterers on

the satellite cannot be resolved.

It was determined that the work that needed to be done could be sep-
arated into two parts: Phase 1 would be the development of processing software
and a proof of the concept using the single frequency data available for com-
parison, and Phase II would be a rather detailed analysis of frequency agile
signatures corresponding to specific candidate radar systems. This report covers
the Phase I work only, and due to a change in requirements for this data, Phase II
will probably not be performed. Section 2 of this report is a mathematical justi-
fication of the method, with some details given in Appendix A. Section 3 briefly
describes the method used to derive the required signatures from the data avail-
able and discusses the computer software, with details supplied in Appendix B.

Finally, the results and conclusions are given in Section 4, and may be summarized:

the method is sound, both in theory and practice.




SECTION II

MATHEMATICAL JUSTIFICATION OF APPROACH

In the frequency domain a wideband radar pulse may be thought of as
several adjacent narrowband pulses. Thus it is quite reasonable to expect that
individual narrowband pulses could be obtained from wideband pulses by some
form of data processing. The purpose of this section is to show how this can
be done and to define the restrictions and limitations of the process, both in

general and for the specific case of the LRIR.

2.1 seneral Approach

Narrowband radar returns can be derived from wideband returns by a
simple filtering operation. This can be shown quite easily by investigation
of the received signal frequency spectrum. This analysis is carried out in

detail in Appendix A and is summarized here.

Consider a trausmitted waveform with transmitted energy ET-and
spectrum’v ET So(f) reflected from a Point target as in Figure 2.l1.a. The
received signal has a spectrum BW/_E% So(f) where B 1is an attenuation factor.
(For simplicity, Doppler shift has been omitted from this discussion although it
could be included with no loss of generality.) This signal together with additive
white Gaussian noise with power spectral density % No is mixed down to the
radar's intermediate frequency and input to a filter matched to the Doppler
shifted signal. The filter signal output spectrum is B“J—Ef ISO(f)I2 with an
additive noise component hav'ng power spectrum ’ Ny [S,(f)|2. Note that here
the signal (which is deterministic) is represented by its spectrum while the
noise (which is a stochastic process) is represented by its power spectrum.

The output signal-to-noise ratio (SNR) is given by:
o - _(peak Signal)2 28%E;

Noise Variance NO

Now a second filter H(f) is placed after the matched filter. The output from
“

the second filter has a signal component spectrum 8 'V Er ISO(f)|2 H(f) and

noise power spectrum '; NO lso(f)l2 |H(f)|2. The output signal components for
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this system (Figure 1-a) are B'V ETéb where

So(f) = Sy(f) for |£-f,| < B/2
and |f+f0|‘i B/2
= 0 otherwise
Next, consider the system shown in Figure 1-b. The wideband signal

with spectrum So(f) is first passed through the filter H(f) and the narrowband
signal'\/ETH(f)SO(f) is transmitted. The received signal is B8 V ETH(f)SO(f)
which is input to a filter matched to the transmitted signal. The output has
a signal component with a spectrum Ec[H(f)]2 [S,(£)[? and a noise component

with power spectrum ’; Ng [H(£)|? [SO(f)|2.

The noise power spectra for the two systems shown in Figure 1 are
identical, but their signal component spectra are slightly different. The
signal components will only agree if H(f) = |H(£)|? for all f. Hence if H(f)
is defined as:

I A

H(f) = 1 for |f-f0| B/2

and |f+f0|

I A

B/2

= 0 otherwise

Then the output of the wideband system with filtering after receiving is
identical to the output of the system in which a narrowband signal was trans-

mitted and received.

Notice that the output signal-to-noise ratio for either system is

given by:

2 PG [2
282 Eq [ol8q(£) | 2df

[ —=
No Io]s,(£)]2df

SNR =

where the term in brackets is the ratio of the narrowband transmitted energy to

the wideband transmitted energy.




The conclusions are that:

1. Simulated narrowband data can be extracted from wideband field

data by a filtering operation.

o

A narrowband transmitted waveform can be simulated whose
frequency components within the simulated bandwidth are

identical to those of the wideband signal within the same

frequency limits and zero outside these limits.

3. There is a loss of signal-to-noise ratio iu filtering wideband
data to obtain narrowband data because the equivalent transmitted

energy is less than the actual wideband transmitted energy.

o
2

.2 Special Considerations for Haystack Radar

In the general discussion given above it is assumed that the wideband
radar return passes through a filter exactly matched to a wideband pulse. The
Haystack radar transmits a chirped pulse and mixes the received pulse with a
replica of the transmitted pulse delayed in time to correspond to a return from
a reference range and offset in frequency by the intermediate frequency. A
return from the reference range will then give a signal at the center of the
radar's intermediate frequency band. Returns from slightly different ranges
will result in constant frequency signals with frequency proportional to range.
However, these signals are also slightly displaced in timc from the reference
signal. The receiver filter is perfectly matched to the return from a scatterer
at the reference range at a particular time, but at that time it is not perfectly
matched to returns from scatterers at slightly different ranges. The purpose of

this section is to demonstrate that this problem is negligibly small for satel-

lites with dimensions of interest in this study.




Consider the way in which the chirp pulses are collapsed by Haystack.

Body Center at Range RO

Scatterer i at range Ri is stationary and has RCS o

Center Frequency = fO
Swept Bandwidth = B
Pulse Duration = T

Sy e e e i o bR e S =
Coma e 2 e

We use complex representation to simplify equations. The transmitted
signal is represented as:

jemlfat + %%—t2]
s(t) = e for - T/2 <t <T/2 (1)

B s T

The return from the ith scatterer is:

. B
Vo. eﬂ"[fo(t'ri) + 7 (t-1)7]

rt) = Vo, (2)

for T - T/2 <t < T+ T/2

where o= ZRi/c.

This signal is beat against a replica of s(t) delayed by Ty = ZRO[C 3
and centered at a lower frequency (fO - le). :
. B 2
=j2n[(fy-f1p)(t-15) + 5m(t-1,)°]
yi(t) - ri(t) e 0 "IF 0 2T 0 (3)

. . B . B
\/7;7 e‘JZNfIF 0 eJZn[fo(TO-Ti) * o7 (Tiz—roz)] eJZTr[fIF - T (Ti-ro)]t
i

for - T/2 + 1, <t <T/2 + 1




Hence a scatterer at range i yields a CW pulse centered at T at frequency

fIF - % (ri - rO). Note that the duration of the chirp affects only the limits

of the return; the phase and frequency of the return are fully determined by the

chirp rate (%).

The return from several scatterers comprising a realistic target can

]
1

be found by summing the yi(t) for each of the scatterers.

Figure 2 depicts the individual components, yi(t), (and their sum-

mation, y(t)) of the return from a scatterer located at T the reference range,

0)
one located slightly closer to the radar at T_ and one located slightly farther
from the radar at t . The figure shows clearly the effect of the slight dis-

‘ placement of the individual scatterers from each other. Let us define a segment

of y(t) centered at tO with duration § :

(-S—< <t. + +6—< +
TSt Itttz LT

y'(t) y(t) for T -

(4)

= 0 otherwise

The contribution of the ith scatterer (i=+, 0, or -) in this signal is:

. . B 2 2 . _ B _
-j2nfye T 832“”0“0”1) + o1 (13777971 er"[fIF T (137Tg)] ¢

¥} (t) “fc—i_e (5)

l
-~

8 8
0 TO—7—<t—<-tO+T0+7

. . B 2 2 . B
— =j2vf 7 J2n(E5(ty-1:) + 57 (1.9-1,9)) j2n{fp- 7 (t.-t)][t+t,]
y'(t+t0) =W/;i e IF "0 e 00 i 2T *'1 70 e IF i0 0 (6)

. A . B
e-JanIF(TO-tO) ern[(fO+% ty) (t-1;) + ’2BT (riZ-TOZ)]ern[fIF- 2(ti-1g) ]t

(7
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Equation 7 has the same form as the completely general Equation 3.

This shows that except for fringe or end effects, the signal from a multiple
scatterer target is in all other respects completely general. Therefore, when
the chirped radar pulse is very long in comparison to the range extent of the
target (At<<§8), as it is for the LRIR looking at satellites of reasonable size,
the filtering used with wideband radar returns is negligibly different from a
true matched filter and, therefore, should not have a significant effect on the

derivation of narrowband signals from the wideband data.

SECTION 1II
DESCRIPTION OF METHOD

As the discussion in the previous section implies, filtering wideband
radar returns to obtain narrowband returns is a relatively simple process. Most
of the effort in this study was related to the form in which the data were avail-
able. In order to minimize the effort required to obtain the data, understand
and compensate for radar dependent characteristics, remove translational motion
of the satellite, and be certain of the validity of the data, the most practical
form for transferring the wideband data from Lincoln Laboratory to Calspan was
in the form of two dimensional images. Since these images are the result of
reversible processing of the needed wideband data, much of the software developed
in this study was aimed at reversing many of the processing steps involved in

creating the images.

One way to describe the methods used for this processing is briefly to
review this imaging process. Figure 3 shows the ramp waveform transmitted by
by LRIR. The received waveform is mixed with a delayed (to an appropriate ref-
erence range) replica of the transmitted waveform to generate the uncollapsed
pulse. This pulse is digitized, Doppler corrected, weighted and Fourier trans-
formed to obtain a high resolution pulse, where successive samples from the
transform represent range samples near the reference range. Samples of many
pulses at the same range relative to a reference point fixed on the target are
weighted and Fourier transformed in the cross-range dimension to obtain Doppler
or cross-range resolution of target scatterers. This final step is repeated
for each sampled range, and the composite represents a two-dimensional image in

the range-cross-range plane.




T km'/"j

@ RAMP WAVEFORM
| >
FREQUENCY
o
j=]
E
5 /ﬂ”/bfl/lﬂj\//\ UNCOLLAPSED PULSE
[=9
Z
FREQUENCY
m
|y
E
5 HIGH RESOLUTION PULSE
=%
=

‘_() RADAR IMAGE

CROSS-RANGE

Figure 3 REVIEW OF IMAGING PROCESS

10




The software implemented in this study reversed most of the steps in
image processing. It is important to note that two rather involved steps did
not have to be reversed as they would have been required even if the raw data

had been directly available to Calspan. The first of these was the compensation

discussed in Appendix A to remove the apparent range shift due to Doppler fre-
quency. The second was the very accurate range tracking of the target that was
; required to ensure that the same frequency could be selected from successive

radar pulses.

vhe software implemented is summarized by the block diagram in Figure 4.
The plotting of the two-dimensional images was done to ensure that the data were
being read properly from the magnetic tapes. The narrowband images were plotted
to facilitate eyeball correlations among signatures. The majority of the soft-
ware performed the reverse image processing steps described above and presented
various outputs to permit checking of intermediate results. Simple statistics
were calculated to permit comparisons among actual narrowband signatures and

derived narrowband signatures. This software is described in detail in Appendix B.

SECTION 1V
RESULTS AND CONCLUSIONS

The primary purpose of this investigation was to demonstrate that
narrowband signatures derived from wideband data are a good representation of
actual narrowband signatures in practice as well as in theory. This section

describes the results of performing the required comparisons.

The nature of the LRIR precluded, at reasonable cost, obtaining wide-
band and actual narrowband data simultaneously. The data available for this
investigation are summarized in Table 1. Since the geometry differences from
pass to pass would make the signatures quite different, only a qualitative pattern
lobe correlation could be made between different passes; quantitative comparisons
could be made on a statistical basis. Therefore, it was decided to concentrate
on satellite 10352 since there were three actual narrowband signatures available

‘ to compare to each other and to the signature at the same frequency that could

be derived from wideband data.

11
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The data from the three narrowband passes had been collected at either
100 or 200 pulses per second and a frequency of 10.0 GHz. Since this was much
higher than the effective pulse rate (three to four pulses per second) used
in the imaging process, groups of narrowband data were averaged to obtain a
comparably low sample rate. This averaging also eliminated a non-random noise
that, Lincoln Laboratory personnel agreed, was a figment of the radar operating
in the narrowband mode rather than a characteristic of the satellite. These
data were then plotted and statistics calculated to permit comparison to each

other and to the signatures derived from the wideband data.

The wideband data from the pass of Object 10352 were processed as
described in Section 3, selecting the same 10.0 GHz center frequency as used
above. The signature segments derived from each image were concatenated to
obtain a signature comparable to that from a narrowband pass. This signature

was plotted and its statistics calculated.

The plots from the three actual narrowband passes and the narrowband
data derived from the wideband pass were compared by 'eyeball' correlation to
see if they were generally similar. It was found that all the signatures had
generally similar characteristics. Figures 5 and 6 show segments of two
of these signatures The similarities and differences are quite reasonable
for two different passes of the same satellite as seen at a radar frequency
of 10.0 GHz. One other characteristic that could be seen but not quantified
was the match-up of the segments of the derived signature at the ends of the
individual images. The 18 images gave 17 junctions of which three had a rela-
tively long gap between the end of one image's data and the beginning of the
next, eleven had short gaps and three had overlapping data. In the cases of
short gaps or overlaps, the excellent continuity and retracing of the sig-
nature plot was an indication that the signature segments were independent
of the individual images and that there were no significant effects at the
ends of the segments of the signature. Although these two observations did
not directly validate the derived signature, they did indirectly add credence

in a double negative sense: the signature did not show a problenm.
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Analysis of the signature statistics led to a more positive indication
of the validity of the derived signature. Table 2 shows several statistics
that compare the derived signature to the three actual signatures. Clearly, the
derived signature fits well with the actual signatures, considering the varia-
tion among the actual signatures. The other statistic available for comparison
was the distribution of RCS values over the signatures. The normalized dis-
tributions are shown in Figure 7, and the corresponding cumulative distributions
are shown in Figure 8. Again, the derived signature fits well within the

bounds established by comparison of the actual narrowband signatures.

TABLE 2

COMPARISON OF ACTUAL AND DERIVED RCS SIGNATURES

M Standard . ..
ean Deviation Max imum Minimum
ce cS

Pass RCS of RCS RCS RCS

Actual Narrowband 1.3 5.7 12 -25
11/8/78

Actual Narrowband -1.5 5.9 11 -27
11/9/78

Actual Narrowband 0.9 5.6 12 -23
11/8/78

Derived from Wideband 1.4 5.4 13 -25
11/7/78

The major conclusion that can be drawn from this investigation is
that, theoretically and practically, narrowband signatures derived from wide-
band data are a very good representation of actual narrowband signatures. The
most important restriction is that the signal-to-noise ratio (SNR) of the de-
rived signature is lower than the original wideband SNR by the ratio of the
bandwidths, if the wideband signal spectrum is flat, as is typical. There is

no restriction on the complexity or number of radar scatterers of the target.
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The value of this capability to derive narrowband information from
wideband data is multifold. 1) Narrowband data can be obtained without the
necessity of modifying a wideband radar transmitter and receiver. 2} Narrow-
band data at multiple frequencies can be obtained simultaneously from the wide-
band data, permitting different radars and/or frequency-agile radars to be com-
pared under identical geometric conditions and with real rather than simulated

data. An example of a return at a second frequency is given in Figure 9;

the sample corresponds to that shown in Figure 6. 3) Although not specifically

discussed here, phase coherence is not lost in this filtering process, which

means that coherent waveforms can be evaluated using data derived by this process.
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APPENDIX A

DERIVATION OF NARROWBAND SIGNALS FROM WIDEBAND SIGNALS

This appendix shows that narrowband radar returns can be derived from

! wideband returns by a simple filtering operation. This is done by showing that
i the output from filtering a wideband return is identical to the output that

: would have been obtained if the radar had transmitted and received a narrowband
3 signal.

A wideband signal S(t) is transmitted; it has the form:

s(r) = V2 Ep g(t) cos [2nf t + ¢(t)]

where [T f2(t) dt = 1

ET = transmitted signal energy
g(t) = amplitude modulation function
¢(t) = phase modulation function

and f0 = RF frequency

The signal is reflected from a point target and the return can be

represented as:

r(t) = BY2 ET B(t) cos [27(fy+ ) t + ${(t)] + n(t)

where B = channel attenuation
fD = Doppler frequency shift
n(t) = zero mean white Gaussian noise with spectral density % NO

Here it is assumed that the target moves no more than a small fraction

of a range resolution cell during the coherent duration of the waveform. If this
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is not true, as with the Haystack radar looking at satellites, a simple correc-

tion is made to compensate for the known Doppler shift.

The frequency spectrum (amplitude only) of the signal portion of
this return, S(f), is shown in Figure Al (positive frequency only) with the noise
power spectral density, PSDN(f), shown below it. The combined signal plus noise
return is supplied to a matched filter in the receiver which effectively multi-
plies the frequency spectrum of the signal So(f) by 56(f) and the noise power
spectrum density is multiplied by So(f)

where: _j2nft

Sy(f+fy) = T 2 I7g(t) cos [2n(£,+Ep) t + o(t)] e dt

The spectrum at the output of the matched filter may be considered as

the combination of signal and noise related terms:

|So(f)|2 and pSDNO(f)’ respectively, and are shown in Figure A2,

Now assume that this signal is next applied to an ideal filter with
center frequency fC and bandwidth B. The signal spectrum portion of the output
of this filter 1is:

B/2

|

A

ENGIE 1S(£)]2 for |f+f]

and |f-f.| < B/2

| A

0 otherwise

and the noise power spectrum portion is:

-~

N
= N 2
Poono () = PopnolE) = 5 [S(£)[? for [f+fy| < B/2

and |f—f0| < B/2

H

0 otherwise
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This return from the ideal filter is equivalent to the output of the
matched filter if the input signal was originally
f.+B/2 janft

S(t) = 2Re{ s So(f) e af }
£,-B/2

It is exactly the return that would have resulted if a narrowband signal (fre-
quencies from fO-B/Z to fO+B/2) had been transmitted and received., In other
words, filtering a wideband return after receiving will obtain the same result

as transmitting and receiving a narrowband signal.
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APPENDIX B

SOFTWARE DESCRIPTION AND USERS'GUIDE

I. Physical Characteristics

Tape #AXDSRC is a 9-track, non-labeled, 800 BPI tape with the following
DCB information: RECFM=FB, LRECL=80, and BLKSIZE=8000. It is IBM compatible and

contains 3 files.

II. Format

Each record on the tape is a card image of 80 characters and may be

read in the same manner used to read a deck of cards.

III. Contents

The content of each file is as follows:

1. File 1
This file contains the software used to derive the narrowband data
from the wideband coherent images. It includes a main driver, a block data routine,

processing routines and output routines. The prologues (including inputs and

outputs) are given in Table Bl. Below is a brief description of each:

A) MATH - reads inputs and controls program flow through the

processing and output routines.

B) BLOCK - a block data to initialize constants in common /LORINF/
for ladder plots.

C) Processing routines:

INVl] - performs an inverse Fourier transform on complex
image data in the cross-range direction to generate

wideband pulse shapes.
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INV2 - performs an inverse Fourier transform on the complex

pulse shapes to generate frequency spectra.

KAISER - generates a set of Kaiser weights for the frequency
spectra.
PRDIST - <calculates the mean, standard deviation, minimum,

maximum, frequencies of occurrence and cumulative

distribution of a set of data.

D) Output Routines:

LORINI, LDRPLT, PLT - 1initializes for and generates the side-
band ladder plots.

MAGPLT - generates a printer plot of the magnitudes of a

2-dimensional image.

OUT1 - generates a listing of data statistics calculated in

subroutine PRDIST.

E) The following are routines referenced in this program but not

included on this tape due to particular machine dependency:
FOURT - performs Cooley-Tukey Fast Fourier Transform

CORE - allows use of I/0 statements to perform conversions
on a variable list into core instead of to/from an

I/0 device

CTIME2, DATE, JBNAME ~ returns time-of-day, date and name of

job into core
PLOT, SYMBOL, NUMBER, EFPLOT - Calspan  basic plot software

PLTTME - see File 3.

File 2

This file contains the software used to convert raw wideband radar

data into 2-dimensional contour images. The software is composed of a main

iAo 2




driver/processing routine and a contour plot subroutine. The prologues de-

scribing each routine and its usage are given in Table B2. Below is a brief

description of each:

A) IMAGZ - reads input data from tape and cards, processes the
data for plotting, calls contour subroutine and then

writes identifying information on contour image.

B) MCCNTR - the contour plot subroutine, employs Calspan's basic
plot software (PLOT, AXIS, SYMBOL, NUMBER) to generate

the 2-dimensional contour images.

3. File 3

This file contains the software used to process narrowband radar data
and output results in the form of plots and statistical summaries. The software
is composed of a main driver, processing routines and output routines. A brief
description of each routine will be given below, while the prologues describing

each program can be found in Table B3.

A) NBAND - reads parameter cards, advances tape to initial position,

controls flow through processing and output routines.
B) Processing Routines:

SMOOTH - reads narrowband tape of RCS data in dBsm units,
converts to square meters and calculates average RCS

for the user selected number of data points.

CONVRT - converts an array of RCS data points from square

meters to dBsm.

PRDIST - calculate the mean, standard deviation, minimum,

maximum, and distribution of a set of data.
C) Output Routines:
OUT1 - outputs to the printer the statistics calculated in PRDIST

PLTTIME - outputs narrowsband plot of RCS vs time.
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PLTASP - outputs narrowband plot of RCS vs aspect angle or

projected aspect angle.

Note: As pointed out in File 1 description, the programs on both
File 2 and File 3 call for Calspan's basic plot package composed of PLOT, AXIS,
SYMBOL, NUMBER,--which have not been included on this tape due to particular
machine dependency.




TABLE Bl

PROLOGUES TO ROUTINES ON FILE 1

CCEREERR ERFRER X KX XX R XX EKRAK R ERKE MAIN SEEERERRERRE R RSN AR X R R A R KR R

CCx*
CCx
CC»
CC*
CC*
CCx
CC*
CC*
CC*
CC*
CC*
CCx»
CCx
CC»
cCx
CCx
CC*
CCs
CC*
Cix
CC»
CCx
CCa
CCx*
CCx
CC*
CCx
(e
CC*
CCx
CCx
CL*
CC*
CCx
CCx
CC*
CC*
CCx
CC»
CCx
LC*
CC*
CC=*
CC»
cCx
CC*
CC=*
CCs
CC»
CCx
CcCx
CC*
CCs
CC»
CC»
CCx
CC*
CC*
CcC»
CC»*
CCx
CC*
CcCs
cCx
CC*
CCx
CC*
CCr
CCx
cC*
CC=*
CCx
CCx
CC»
CCx

x(

*4{

*{

PURMIISE *
TO OERIVE Nty DATA FROM Wi DATA THROUGH INVERSE FOURIER TRANS=*x¢
FUORMS e *y

»>(

METHOL *1
AN INVERSE FOURIER TRANSFURM 15 PERFURMED UN THL CUMPLEX * ¢
IMAGE IN Tritl CROSS=RANGL DIRECTION FOR EACH RANGL GATH *(

RoQUESTED,

INVERSHE

THIS GENERATES THE URIGINAL Wb PULSE SHAPLS. AN *(

FFET [S THEN DON N LACH PULSE SHARE T2 GENCRATL *1{

FREGQUENCY SPECTRAS VARIOUS TAPE, LIST AND PLOTS ARE PROVUCED *i
AT £ACH 3TAGE OF [THE PROCESHINGe FINALLY, LTATISTICS AxE DUNSHC

ON A SINGLL FRLOUENCY (1FSTAT). x(
*1

PROGRAM INPUTSS 1
TAPES = UNIT 1:  wr COMPLEX IMAGE TAPE FRUOM LL *1
CARDS = UP T 3 NAMLLISTIS ARE READ? *(
LINRPUTI — REQUIRLD *1

NGATEL — FIRST RANGE GATE IN IMAGE T0O BE PROCLSSEL %

NGATES = NUMBER OF GATES TU HE PROCESSED (MUST 8t =

DIVISIHLE BY 4) *(

NIMAGS — NUMHER UF IMAGES T PROCLSS *(

SLL - SIDELOL: LEVELLI(DB) FOR Wt IGHTING *®i

MGPLTS— LdGe INDICATUR FOR MAGNITUDE PLOTS UF TrE *

IMAGE » Wil PULSES & FreEw(ror EACH TMAGE) *1

NBLDR = LUGICAL INDICATOR FuURr WB LADDzR PLOY »

WHTARPE = L1)Ge INDICATUR FUR WB PULSE SHAPE TAPE. *

WULST = LDGe INDICATOR FUR LIAGS tIST 0F 1 PULSL *\

IPLIST— PULSE NUMUER TU BE LISTLD =1

NUPLT = Llbe INUICATUR FUR NGB RCS VSe TIME wLOT *

NbTAPE = LOGe INDICATOR FOR Nis FREWENCY TAPE =

NHLOST — LUGe INDICATUR Fur DIAGe LIST UF 1 Frbue *

IFLIST— FrEQ NuMsbk TO 8& LISTLD *

IFPLUT ~ FREW NUMBER TU BE PLOTTED UN RCS PLOT x.

IFSTAT— FrREW NUMBER FOR STATISTICS *

RCSL = LOW HIN RCS VALUE FUR HISTOGRAM *

RCSK = HIOH BIN RCH Furk HISTe x

RCSINC= RCS INCREMENT FOR HIST, -

CALIUB — CALIBRATINN FACTDR FAOR FREQ DATA =

LLORIN — KLAD ONLY IF WSLOR=T =

XLEFT e XRIGHT s XLEN s YBOT s YTOR ¢ YLEN s LABREP ¢ RUNGSH P *

*xFUR DESCRIPTIUON OF THESE SEE CUMMON LDRINF SELUw *.

LETMEXPLY = READ (HY SUBROUTINE ®LTTME) ONLY IF NBPLT =Tx

RCSLNG= LENGTH(IN) OF RCS(Y) AXIS *

RCOSLUCL~ INCREMINT PCR INCH (DJ) FIOR RCS *

TMESCL~ INCREMENT PER INCH{ SEC) FUR TiMel(X) axls *

TARPEIND= TITLE TU BE PLACED UN RCS PLOT *

RESTTL= TITLL FOR RCS AXIS *

RCSMIN—= MINe VALUE FOR RCS be

*

PROGWAM UUTRPUTSE *
TAPLS — UNIT 2! wo PULSE SHAPES (IF WBTARPE=T) *
UNTT 33 DERIVED NB DATA FUOR ALL FREWENCIES (1F NBTAPL

=T) =

PLOTS — 2 POSSIBLE (NOT BOTH IN 1 RUN): *(
1) wH PULSE SHAPE LADDER PLOT (1F wWHLDR=T) ®

2) N3 RCS VS5e TIME PLOT FUR FREQ # IFPLOT (IF NBPLT=Th

LIGTs = ORINTER PLUTS UF MAGNITUDE (IF MGRPLTISL=T) OF2 .

COMMUN VARTABLLS USED
- VARIAHLES ULED FOR WHB LADDER PLOT

DIAGe LIST UF RPULSE # IPLIST (IF wW3LS5T=T)
DIAGe LIST OF FRLQ # IFLIST (IF NBLST=T)
STATISTICAL RUSULTS FOR EACH 1IMAGE

JLDRINF/

REMARKS

TJ PRODUCEL. A wib LADDER PLOTs PLUTTERSCALCIMP oLUNGEV,
RAZLEHR=SG SHUULD BL SPLLIFILD ON THt EXEC CARD

r0 PRUDUCE A NU RCS5 PLUT, PLOTTER=CALCUMP LUNG=X ¢PAPER=S6
SHIULD e USLD

AT THIS TIMEs THE PRUGHAM CAN DO EITHER THE LADDLR PLOT OR
RCS PLOTe NOT BOTH

THI

A IMAGES. Wiy PULSES AND NHB FREWQUENCLUS L X

I FEEEESERY XN &N ]

. A WEN
PN TIT S il R

!vf nAe -
rbkw“"l’ohb b c’s
. . L
*“:1?;3 L
PSR 4
e >V
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TABLE Bl

PROLOGUES TO ROUTINES ON FILE 1 (CONT.)

CC* *
CC* SUBROUT INE AND FUNCTIUN SUNPRUGRAMS REQUIRED *
CCs CTIML2eDATESEFPLUFeJBNAME = CALSUBS *
GCx KAISER ) P
CCx* INVEIe INV2oLDRINI s LDRPLT s PRD IST+DUT1 PLTTME — STORED ON PRIVATE
CCx DISKLIB %t CMD.OISKLIB®
CcC* »
CcCx AUTHOR/PROGRAMMER =
CC» CeMeSZLCZESNY ]
CC* MAR 1979 »
CCx »
E&‘*"‘ :nunnnr*'ttmttu:**ttttt**#*t:t*t*ttttt*t L et bt ta i iR b g -
AEERE RFERKL KRR R SRR KKK R RRE R BLOCK KEERAKERERE B REREE XK RE KR KRR R FH X
CC» *(
CC» SUBROUTINE BLOCK *i
CC» *1
CCx PURMOSE *(
gé: TO INITIALIZE VARIABLES IN COMMON *{
®1
CCx C.OMMUN VARTASLES USLED L 1l
CcCx VARIABLES ARE INITIALIZED IN THE FOLLOWING COMMONS: *
CC* LDR INF . *
CCx *
CCx AUTHOR/PROGRAMMER -
CcC» CeMeSZCZESNY ' L ]
CCs MAR 1979 ' ]
cC* *
CCREXER R RBARN ER KX KR KKK K KXKE ****#*tttt#*l*#tt#t*#tttt‘ttt‘tttttt*“tt P
CCRREER FERRERKERRBREXRKRESR Jnt* INVE EERKEEEEREE RS SR RS ST R RS R AR K S KK 30X
cCx *
CcCx SUBROUTINE INVI *
CcC* *
CcC» PURPQOSE *
CCx TO PERFORM AN INVERSE FOURIER TRANSFORM ON CUMPLEX IMAGE *
cCx DATA IN THE CRNSS-RANGE DIRECTION, TO GENERATE WB PULSE *
ce# SHAPES. *
CC* *
cCs CALLING SEQUENCE *
CcCx CALL INV1 (VsNFsNGsNTOUL) *
cCw *
cCx DESCRIPTION OF PARAMETERS *
cC* INPUTS: *
(<& 2 N¥ — Nfe OF CRUSS—RANGE CELLS IN THE IMAGE *
CC» NG ~ NOe OF RANGE GATES IN THE IMAGE *
cCs NTOL — ACTUAL NOe.. OF PULSES USED TO GENERATE THE IMAGE =
cCx HVBH[DS: : *
CC* CUMPLEX ARRAY CONTAINING THE 2-DIMENSIONAL IMAGE bd
CCx *
CcC* COMMUN VARIABLES USED x
CCx NONE *
cC* *
cCe SUBRUUT INE AND FUNCTION SUBPROGRAMS REQUIREOD »
CC» FOURT — CALSUBS FOURIER TRANSFORM ROUTINE :
CcCx
CcC» A UTHUR/ PROGRAMMER *
cCs Mo HURNS *
cC* MAR 979 "
cCe *(
CCOUBIRE S FERSF SR AR BRAREREAA R RRARRER AKX KRR AR KL KX KKK K KRR AL KRR KA KR KR KR KK
CUSESEE SRR K AR PR REARERRR K KRK K INV2 ERARKRREREEER R ARk R RRR AR R R K KRk k8
cCx *
CcCa SUBROUTINE INve *
cC» =
CCs PURPUSE «
CcC» TO PERFURM AN INVERSE FOURIER TRANSFORM ON CQUOMPLEX IMAGE =
cCe DATA IN THE RANGE DIRECTION TO GENERATE FREQUENCY SPECTRA *
CcCs FROM THE wh PULSt SHAPES. -
CC= -
cCs CALLING SEQUENCE L
C‘C:‘ CALL INV2 (VoNFsNGsNTOL +WT2CALILIB) =
cCe .
cCe DESCRIPTION OF PARAME TERS .
CcCs INPUTSS L
cCe NF - NOe UF CROSS~RANGE CELLS IN THE IMAGE L
CCe NG -~ NUDe UOF RANGE GATES IN THE IMAGE Ld
CCs NTOL = ACTUAL NODe )F PULSES USED TN GENERATE THE IMAGL L d
[ 4 wre —~ ARRAY OF WEIGHTS FOR THE RANGE DIMENSION ]
cC» CAL IB-CALIBRATIUN FACTOR FOR SPECTRAL DATA _®
CCe HYHRIDS. L 2
C(C:. - COMPLEX ARRAY CONTAINING THE 2-DIMENSIONAL IMAGE L
cCe L]
CC*  COMMON VARIABLES USED he
CCe» NONE .
CCs .
CcCe SUBROUT INE AND FUNCTION SUBPROGRAMS REQUI RED -
cCe FOURT ~ CALSUBS FIURIER TRANSFORM ROUTINE *

——




cCs
CcCs
CCs
CC»
CC*

TABLE Bl

PROLOGUES TO ROUTINES ON FILE 1 (CONT.)

*

AUTHOR/PROGRAMMER s
M BURNS LN

MAR 1979 - - B [P I

L 3§

CORERER ik KK KK K KE KRR KRR X #*ttlt‘ltt‘#*l#tt*t‘““tt#t*“t#l“‘t“‘t p ot g
CCHAERER SRR EEREE R EARENE R K AKE K KAISER KEREREERER R AREE AR ESRREE Rk ORK

CCx
CC*
CCx
CCx
CC*
CC*
CCx
CCx
CC*
CC*
CCx
cC*
CC*
CC»
CC»
CC*
CC»
[
CC e
CCx
CCx
CC*
CC=
CC»
CCs
CCs
CCe
CC
CCe

SUBROUTINE KAISER

P URPOSE
GENERATES A SET OF KAISER WEIGHTS.

CALLING SEQUENCE ’ - T T o T
CALL KAISER (NsSLLsBUF, IER)

DESCRIPTION OF PARAME TERS

INPUT S
N =~ NUMBER UF SAMPLES
SLL. = DESIRED LEVEL OF SIDELOBES BELOW MAINLOBE IN DB(NEGe
QUTPU TS _ F - - .
BUF ~ ARRAY FOR WEIGHTS °
IER - ERROR FLAG

IF NUN-=-ZERO., THEN INPUT SLL WAS BAD AND DEFAULT
WEIGHTING 1S CHOSEN. I

COMMON VARIABLES USED
NONE

SUBHOUT INE AND FUNCTIUN SUBPROGRAMS REQUIRED
NONE

A UTHOR/ PROGRAMMER
MaHURNS
MAR 1979

AR AR ERBRSRPRER B BB B RN AR RN

S Y e L ey Py Py
CCHEFRESRJARIARAAZAESE SRR 2L AERE  PROIST SEXAXERXEERSRRAER KRR SRKE R RER dk B

CC»
CCs
CCs
CCs
Ces
Cew
Ces
Css
Ces
Ces
Cxe
CC»
CC»
CC»
CCs
CCs
CC»
Css
CCs
Cex
[ 2 ]

SUBROUTINE PRDIST

PURPOSE
CVALUATION OF DATA STATISTICS

1) MEAN VALUE

2) STANDARD DEVIATION
) MAXIMUM
} MINIMUM
) HISTOGRAM(FREQUENCIES OF OCCURRENCE)
) CUMULATIVE DISTRIBUTION

CALLING SEUUENCL
CALL PRDIST (XsNP,AsBCeDoEX)

DESCRIPTION OF PARAMETERS
INPUTS S
X 1S THL NAME FOR THE OATA ARRAY _
NP 1S THE NUMBER OF DATA POINTS
AsisCeeeose DEFINE CELL SI2ES AS
ALBICID)IE - ( THAT 1S, A" TO C IN INCREMENTS OF SIZE B8,
THEN TO E IN INCREMENTS OF SIZE D).
FOR A{B)Ce SET E=D=C 0OR SET E= 0.0

COMMON VARLABLES USED
QUTHUTS S - S
ACPRUB/ SEL DESCe OF PARAMETERS IN REMARKS

R EMARKS
HESULES ARE LEFT IN LABELED COMMON LCPROBs. DEFINED BY
COMMON/LCPROB/ NBUCK( 101 ) ¢DIST(101)¢CELLI(102) ¢+ XMAX+XMIN,
XBARDEV oK1 e NX

NBUCKLE 1) IS THE NOe OF OCCURRENCES(INTEGER) FOR THE ITH CELL. #

DIST(I) IS THE CUMULATIVE .DISTRIBUTION(FLOATING POLINT VALUE IN®
INTERVAL 0e0 TO 140) CURRESPONDING TU THE RIGHT HAND
EDGE OF Tt I1TH CkllLe

CELLI(I)tCtLLl(l‘I) DEFINL THE LEFY AND RIGHT HAND EDGLS,

ESPECTIVELY. OF THE ITH CELLs (CELLILI(1) IS SET TQ
-1 0"75 CELLI(K1I+1) 1S SET TO 10*275 BY VHE PROGRAM

XMAX o XMIN ARE MAXIMUM AND MINIMUM X VALUESs RESPECTIVELY.

XBAR IS THE COMPUTED AVERAGE VALUE FOR THE X Se

DEV IS THE COMPUTED STANDARD DEVIATION FOR. THE X Sa .. _ ... .. ..

K1 IS THE NUMBER OF INTERVALS.

NX 1S THE NUMBLR (F DATA POINTS (=NP)

C.0.0."O..'QQG.I’.‘!GI’!Q”‘l‘l’*QO

ssBsnunnan
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CCx*
CCx
CC*
CC*
CCx=
CCx
CCx
CCx
CcC=
CC»
(k2
CC»

COREXRE KX RRBR XL AXARBKEREER R KRB AR R KAEE KK RERERERR KRR KA AR RERRKERREEA R ERER BRF

TABLE Bl

PROLOGUES TO ROUTINES ON FILE 1 (CONT.)

#

NOTE: A ROUTINE CALLED QUTI (STURED UN *LCMUDISKLIB® AS »
AXOUT1) CAN BE USED T1 LIST THE RESULTS GENERATED BY 4

PRDIST. M

»

SUBRIUT INE AND FUNCTION SUBPRUGRAMS REQUIRED . *
NONE *

»

A UTHUR/ PROGRAMMLR »
Mo BURNS e #

MAR 1979 -

*

CORBBRE ERXARRAN KX FFXXRRAKEERAEE  LDRINI AR EE kR kb SR SRR E RS R RA KK KK BK BRE

CC*x
CCx
CCx
CCx»
CCx
CCx
CCx»
CC»
CC*
CCx
CCx
i
CCx
CCx
CCx
cCx
CCx
CC*
CCx
CCx
CCx
CC*

SUBROUTINE LORINI

PURPUSE
TO INITIALIZE FOR LADDER PLOTS BY DEFINING PAGE ORIGIN AND
WRITING LADDER LABEL WITH TITLE AND XY AXIS DESCRIPTORS.

CALLING SEQUENCE
CALL LDRINI

COMMON VARJABLES USED
INPUTSS
ZLDRINF/Z  XTAGs XUNITS s XLEFTeXRIGHT o XLEN
YTAGs YUNLTS s YBOT s YTOP s YLEN» T TLEWRUNGLE

SUBROUT INE AND FUNCTION SUBPROGRAMS REQUIRED
PLOT.SYMHUL.CORE = CALSUHS

AUTHOR/ PR OGRAMMER
CeMeSZCZESNY
FEB 1979

RARFPRBB R R AR B RR R R RO RS

CCERx®uk Ly L T T T
COCRERRE EhER AR KK ERERRXRRKEE R KKEK LODRPLT BRERERRRKY X REE RS RR AR Nk k& kd &
»

CCx
CcCx
CCx
CC*x
CC*
CCx
CCs
CcC*
CCx
CCx
CcCs
cCe
CC*
CCx
CcCx
cC*
CCx
CcCx
CC»
CC»

cce : )
[dt 122 1) SEREEREREARERXER RS R R REE RS S B REE AEAKBRE R KL R SRR R R EK XX B EE XX R K KX XK £

SUBROUT INE AND FUNCTION SUBPRUOGRAMS REQUIRED

SUSBROUTINE LORPLT
PURPOGE
TO GENERATE A PLOT OF Y VS, X THAT WwILL BE ONE RUNG IN A
LADDER 0OF SUCH PLOTS.

CALLING SEQUENCE
CALL LDRPLT (X+sYsNPTSyRUNGID)

DESCRIPTION OF PARAME TERS
1

NPUTS:
X - ARRAY OF X DATA VALUES
M - ARRAY OF ¥ DATA VALULS
NPTS - NUMBER OF POINTS IN X.Y TGO 3E PLATTED

RUNGID~ IDENTIFIER FOR THIS RUNG (SUCH AS TIME.RECORD #.,£TC

COMMON VARTIABLES USED
INPUTSE
ZLDRINF/ XLEFT ¢XRIGHT o XLENsYBOT» YTOPYLENsRUNGSP,LABREP

PLOT, NUMBER — CALSUBS
Pt ~ DRAWS ¥ VSe X

REMARKS
USAGE 2 :
USING SUBROUTINE LORPLT REWUIRES LINKAGE OF 2 UTHER SUBRUOUT INE
LDRINL AND PLT (STORED AS GNLDRINI AND GNPLT ON LCMD.DISKLIB

I EEE RS RERRERSRSZE SRR SRR X ]

R

-
LORINI MUST B8E CALLED UNCE BEFORE 1ST CALL TU LORPLT. »
LORMLT [S CALLED FOR EACH TRACE THAT 1S TO 8 A RUNG ON THE «
LADDER PLOTe THE CALLING PROGRAM MUST THEN EXECUTE A CALL Tu *
EFPLDT (ON CALSUHS) AFTER ALL TRACES ARE PLOTTED. *

-

A UTHOR/ PROGRAMMER =
CoeMeSZCZESNY *

FEB 1979 L]
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CCREERE EXESBES ER KR EAREX R KR K RKER PLT EEEREREEE BEAE R R AR AR EEE SRR SRS X XE X

CCx

CCHFEEEX FXREKR KX KRN R RERKERL X KR KRB A RRERERE RS XX R KR RA R E AR KRR RS RE KKK AR KK KK

CORERER XA RAEER AR KRR E R R R KRR E K KKK MAGPLT A K AR R OR R R R R R

CCx
CCx
CC»
CCx
CCs
CC*
CCx
CCx
CCx
CCx
CCx
CCx
CCx
CC*
CCx
CCx=
CCx
CCx
CcCx
CC»
cCx
CC»
CCx
CCx
CC»
CCx
CC»
CC»

PROLOGUES TO ROUTINES ON FILE 1 (CONT.)

PURPQSE

TO PLOT THE (XeY) CDORDINATES AND CLIP THOSE LINES THAT ARE

ABQVE AND

CALLING SEQUENCE
CALL PLT (XsYsNPTSsXMIN ¢ XMAX s XSPANs YMINSYMAXsYSPAN )

DESCRIPYIDN OF PARAMETERS

INPUTS:
L3
Y
NPTS
XMIN
XMA X
X SP AN
YMIN
YMAX
YSPAN

COMMUN VARIABLES USED

NONE

SUBROUT INE AND FUNCTIUN SUBPROGRAMS REQUIRED
PLOT — CALSUHBS

A UTHOR/ PROGRAMMER
CeMeSZCZESNY

Fes 1979

PURPOSE
IMAGE

CALLING SEWUENCE
CALL MAGPLT (VoNRUOWsNCOL o VSCALESVTH)

DESCRIPTION OF PARAMETERS

INPUTS: ‘
v = ARRAY CONTAINING THE IMAGE ,
NROW — 15T DIMEN. DF V (#ELEMENTS. IN CRUSS-RANGE DIRECIIUN)
NCOL. = 2ND DIMENs OF V (#ELEMENTS IN RANGE DIRECTIUN) - -
VSCALE— SCALE FACTOR FOR V »
vIH = THRISHALD TO BE USED ON V *
. . - . ®
COMMON VARIABLES USED *
NONE *
*®
SUBROUT INE AND FUNCTION SUBPROGRAMS REQUIREDR._ e - P
NONE *
*
AUTHOR/PROGRAMMER *
M, BURNS - . e . R
MAR 1979 *
L 3
*®

. *
TO GENERATE A PRINTER PLOT OF THE MAGNITUDRES OF A 2-DIMENSION%

TABLE Bl

SUBRUUTINE PLT *

BELOW THE PLOT BOUNDARIES.

ARRAY OF X DATA VALUES

ARRAY OF Y OATA VALUES -

NUMBER OF POINTS IN XsY TO HBE PLOTTED
MINIMUM VALUE FOR X-AXIS

MAXIMUM VALUE FOR X~AXIS

LENGTH( INCHES ) OF X-AX1S

AINIMUM VALUE FOR Y-AXIS

MAXIMUM VALUE FOR Y-AXIS

LENGTH{ INCHES ) OF Y-AXIS

,
i
FEBERBAR RO RBB IR PR RARRRN RN

»
SUBROUTINE MAGPLT R L. *
- *

KRRy

CCHESES SE RS2 AR RS R AR ARB AR N B RRESRAE SR L RS XL ZE A KSR R RN EE R X B PR K& X QKR 2K
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TABLE Bl

PROLOGUES TO ROUTINES ON FILE 1 (CONT.)

CCES % REERAR B BRKA ARG SRS RS SEES QUT] #ttttt‘lt"“ttu“‘.‘t‘tt*‘.“ **s

CCx *
ccs . L L SUBROVUTINE OUTL . . .. %
CCx -
CCx PURPUSE *
Chx PRINT QUTPUT OF DATA STATISTICS FRUOM SUBROQUTINE PRDIST *
CCx - - . e e e ————_E
CcCx CALLUING SEQUENCE *
CCx CALL 0OuUT1 *
CC*» *
CC» COMMON VARIABLES USED. e e - e e %
cCx INPUTSE *
CC» /LCPRABY/ #
CC* NBUCK = NO. OF OCCURRENCES FOR EACH CELL

CC* . DIST ~ CUMMULATIVE DISTRIBUTIONS CORRLSPONRING. TY i{jGﬂL}
CCH HAND EDGE OF EACH CELL

CC» CELLlI — DEFINES THE EDGES OF THE CELLS FROM RIGHT TO LEFT‘
cC XMAX — MAXIMUM VAL UE L
CC* XMIN = MINIMUM VALUE et e e IS 4
CCs XBAR ~ COMPUTED AVERAGE *
CcCx DEV — CUMPUTED STANDARD DEVIATION s
CC* X1 -~ NUe UF INTERVALS .
CC* _ NX = N0« OF DATA POINTS e e e e - *
CCx B
CCx* REMARKS L4
[ 2 2 SAMPLE PRINT OUT COULD LOOK LIKE THIS. *
Cex _MEAN= 11.42 SIGMA= 8.6236 MAK_. 30600 HlN— 100 _.No; PIS2a=200 «
C*s CEL FREQ. REQ. CuM, =
Cxs EREEE — Oe 0 0. 10-00 - 12.00 20 60400 »
Cxx Oa - 1.00 0 Qe 12.00. - 14.00 10 6500 =
Cxx .. 1«00 = 2400 20 . .310.00 . J‘O;OO =~ 1600 _,_10-_Jo.oy.¢
Crn 200 - 3«00 10 1500 16.0 - 1800 80.00 =
C*x 3,00 - 4.00 10 20.00 la.oo - 2000 lo 8500 ®
Cxx 400 - 5«00 10 25.00 2000 — 22.00 5 87«50 »
[of 3 500 - 6400 .30 30400 _ . 22#00 —_ 24500 ... ._0. B7250.%
Cex 6,00 - 700 10 J35.00 24400 - 26400 Se 90400 =
Cxs 7.00 - Be00 10 40.00 2600 — 28400 o Q000 »
Ce%x 8es00 - Y.00 10 45400 28400 — 30400 9000 »
C¥% 9,00 —_ 1000 | 10 5000  _ 30.0Q - *%x¥xk% _ _20 100,00 3
Ce%x -
Cxx A SKIP TO A NEW SHEET PLUS A HEADER LINE SHOWD BE SUPPLLIED *
Cx» "BY THE' USER IN THE MAIN CALL ING PROGRAM. »
CC*» N . - N N . J
CC* SUBROUT INE AND FUNCTION SUBPROGRAMS REQUIRED *
CC* NONE »
CCx P
cC* AUTHOR/ PROGRAMMER . - SO U U U |
CCx BURNS/SZCZESNY »
CCx MAR 1979 *
CCe . +
CCERABE ERRB XK ER KA KREXREERE K SREEEXFRREXREERERR AL S SRR K ERERE R LSS SR AR N LR GBS
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TABLE B2
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PROLOGUES TO ROUTINES ON FILE 2

CCOEBSL S0P 0L S 88 SSESS S PSS 2SSV EESSS SO EE SIS PSS SSS S SRS L 2 E 2
€Cs L
cCcs s IMAG2 *% s
Cce *
ccr X-BAND CONTOUR PLOT PROGRAM *
*

CC®  PURPOSE *
cc TO READ A TAPE OF WIDEBAND RADAR DATA, CONVERY .
cC» THESE DATA INTO MAGNITUDE VALUES AND PRODUCE TWO e
ccs DIMENSIONAL CONTOUR IMAGES OF THE CONVERTED DATA P
CCs E 3
CC*  INPUTS P
cCs CARDS: .
ccs VARIABLES TO CONTROL READINGPRINTING, PLOTTING *
ccs ME THOD: .
ccs 3 NAMELIST STATEMENTS AND 1 FORMATTED READ STATEMENT ARE *
gg: USED TO INPUT PARAMETERS AS SHOWN BELOW: .
L

cce NAMELIST /DOINOX/ ~ PARAMETERS TO CONTROL READING OF .
cc* THE INPUT TAPE .
cCs NREC1 - TME RECORD NUMBER (POSITION) OF THE INITIAL .
CCs RECORD TO BE READ FOR EACH IMAGE .
cce NREC2 - — THE RECORD NUMBER (POSITION) OF THE LAST .
ccs RECORD TO BE READ FOR EACH IMAGE .
cCs NIMAGS — THE TOTAL NUMBER OF IMAGES ON THE TAPE Y
cCs NIMAGP — THE NUMBER OF THESE IMAGES TO BE PROCESSED .
cc* DURING THIS RUN .
ccx FORMATTED READ (1000) ~ PARAMETER ¥O CONTROL WHICH IMAGES #
cc* ARE PLOTTED. USED IN CONJUNCTION .
ccs WITH THE NAMEL1ST DOINDX .
ccs IMAGNO — AN ARRAY OF IMAGE NUMBERS, IN ASCENDING ORDER, ®
ccs OF THOSE IMAGES TO BE PLOTTED FOR A GIVEN TAPE.
ggt SEE COMMENTS BELOW IN THE SOURCE FOR MORE INFO
. 4
cC* NAMELIST /ZIFLAGS/ — PRINT AND PLOT FLAGS .
cCs IPRINT ~ ASSUMES A VALUE OF Os 1 OR 2 .
cCe IF 0 — NO OUTPUT TO PRINTER OF MAGNITUDE OR PHASE VALUESS
CCx IF 1 — MAGNITUDE VALUES ARE OUTPUTTED TO PRINTER .
cCs IF 2 - MAGNITUDE AND PHASE VALUES ARE OUTPUTTED .
cCs IPLOT  —~ ASSUMES A VALUE OF 0 OR 1 .
ccs IF 0 - NO CONTOUR PLOTTING OF MAGNITUDE VALUES IS DONE #
ccs IF 1 — CONTOUR PLOT THE MAGNITUDE VALUES b
c€Cs ISCALE —~ ASSUMES A VALUE OF 0 OR 1 .
ccs 1IF 0 -~ USER SUPPLIED INPUTS FOR SIZE OF X AND Y AXIS -
ccs (SIZEXsSIZEY) AND NUMBER OF UNITS OF X AND Y PER ®
ccs INCH FOR EACH AXIS(XUNITS,YUNITS) ARE PASSED TO ®
ccs THE MLOT SUBROUT INE UNCHANGED. -
ccs IF 1 ~ USER SUPPLIED INPUTS FOR SIZEX.XUNITS.YUNITS »
ccs ARE IGNORED AND THE PROGRAM CALCULATES VALUES 4
cCs FOR THE 3 VARIABLES BASED ON THE RATIO OF CROSS ®
ccs RANGE CELLS YO DOWN RANGE CELLSe. SEE SOURCE e
cce COMMENTS FOR MORE INFORMATION .
L

cce NAMELIST /IMPLOT/ — PARAMETERS TO CONTROL THE CONTOUR PLOT %
ccs PROCEDURE o *
cCc NLEV = NUMBER OF CONTOUR LEVELS DESIRED *
cCe CTHV  ~ CONTOUR THRESHOLD VALUE(SMALLEST VALUE CONTOURED)®
ccs CINCR ~ INCREMENT BETWEEN CONTOUR LINES .
cce SIZEX =- S1ZE OF X AXIS IN INCHES .
ccs SIZEY - SIZE OF Y AXIS IN INCHES »
ccs XUNITS ~ NUMBER OF UNITS OF X PER INCH(E+Ge 1s5M/IN) .
C* YUNITS ~ NUMBER DF UNITS DF Y PER INCH .
C XMIN  ~ INITIAL VALUE FOR X AXIS »
cCs YMEN  ~ INITIAL VALUE FOR Y AXIS .
c€C» YORIGN ~ POSITION OF X ORIGIN IN INCHES *
ccs XORIGN — POSITION OF Y ORIGIN IN INCHES .
cCcs LABELX — ARRAY OF CHARACTERS FOR X LABEL .
cce LABELY ~ ARRAY OF CHARACTERS FOR Y LABEL .
ccr LBLSIZ ~ NUMBER OF CHARACTERS IN X OR V LABELISAME SI1ZE) @
- -
cCe TAPE : .
cCs RAW WIDEBAND PULSE DATA TO se CUNVERTED TO .
cce MAGNITUDE VALUES FOR PLOTTI .

37
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TABLE B2

PROLOGUES TO ROUTINES ON FILE 2 (CONT.)

ccs -
CCs OUTPUTS -
cCe SYSPRINT - HEADER RECORD FOR EACH IMAGEs, ALSO PHASE PY
ccs AND MAGNITUDE VALUES IF PRINT FLAG IS "ON® :
CC*
C* PLOTTER =~ MAGNITUDE VALUES ASSOCIATED WITH EACH IMAGE .
Cc* ARE CONTOUR PLOTTED ALONG WITH APPROPRIATE Y
cCce HEADER INFD USING THE VERSATEC PLOTTER :
c*
Ec‘ SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED :
CCs ]
cCs INTERNAL(IBM SUPPLIED) FORTRAN FUNCTIONS _. -
¢C* AIMAG =~ EXTRACTS IMAGINARY PORTION OF COMPLEX VAR -
€Cs REAL. = EXTRACYS REAL PORTVION OF COMPLEX VARIABLE Y
€C» ATANZ2 ~ TANGENT FUNCTION +RETURNS A & oquRmv RESULT®&
[ CABS - ABSOLUTE VALUE OF COMPLEX VARI1AB Y
cCs INT - INTERGER PORVION OF FLOATING POINT VARIABLE &
22' ALOGIO = LOG FUNCTION Y
- »
cCe EXTERNAL SUBROUTINES .
cCs MCCNTR '
ccs PURPOSE: PRODUCE CONTOUR PLOT OF DATA .
ccs IN A 2-DIMENSIONAL ARRAY .
cCs REQUIRES: PLOT sAX1S ¢ SYMBOL « NUMBER -
CCx» ARGUMENTS (2-0 IMENS LONAL ARRAY 4PLOT ®
cC* PARAMETERS )~SEE DESCRIPTION OF SUB .
Eg: MCCNTR FOR MORE DETAILS :
CCx  AUTHOR/PROGRAMMER .
CCe CALSPAN b
cC* FEB 1979 .
cCs P oM MCMAHON -
CCOESEEB PSS S SRR E LSS ESES SR XL SRR EEREKE LR * L 2 1 I 2 £ 2 J *
CCeease L MCCNTR t“‘t.t.“t‘.ttt”Ot‘tttttt“...:
CCen ¢
CChs SUBROUT INE MCCNTR Bl
CCes o,
CCte PURPOSE -
CCse TO GENERATE PLOTTED CONTOUR IMAGES OF A 2-OIMENSIONAL ARRAY &
CCee QF DATA POINTS e
CCes s
CCos CALLING SEQUENCE Y
CCs» CALL MCCNTRIASNE sNX oNY 3CoNCoXMINoDX o ALX s YMINSsDYs ALY X1 0V >
gcn XLAB+YLABoNL + 1PXY) :
Cex
CC*s DESCRIPTION OF PARAMETERS .
gcu INPUTS? Y
Csx A - 2 DIMENSIONAL ARRAY OF POINTS TO BE PLOTTED b
CCss N1 ~ NUMBER OF ROWS IN THE ARRAY IN THE CALLING PROGRAM *
CCss NX = NUMBER OF X VALUES .
CCo» NY  ~ NUMBER OF Y VALUES -
CCon c -1 olnenswmu. ARAY OF CONTOUR LEVELS TO BE PLOTTED *
CCe» NC = NUMBER OF CONTOUR LEVELS TO BE PLOTTED *
CCes XMIN - X VALUE OF FIRST POINT IN THE ARRAY { uszo AS .
CCos THE INSTIAL VALUE OF THE X-AXIS) *
CCss DX = NUMBER OF UNITS OF X/INCH IN TME PLOT (USED AS THE e
CCos INTERVAL FOR THE X AXIS) *
CCe» ALX - TH OF X AXIS IN INCHES ®
CCee YMEIN - ALUE OF FIRST POINT IN ARRAY A (USED AS THE .
CCes lunuu. VALUE OF Y-AX15) .
CCee DY = NUMBER OF UNITS OF X/INCH IN THE PLOT (USED AS THE .
CCen INTERVAL FOR THE Y-AX1S) e
CCss ALY = LENGTH OF Y-AXIS IN INCHES e
CCes X3 - COORDINATE lN INCHES OF THE X ORIGIN (ORIGIN RESEY .
CCes FROM 040 VO X1,Y1) e
CCes v3 —~ COORDINATE IN INCHES OF THE Y ORIGIN L4
CCen XLAB = ARRAY OF auluc'rens TO BE USED AS THE x LABEL -
CCes YLAB ~ ARRAY or CHARA TO BE USED AS THME Y LABEL *
CCee NL = NUMBER cmmcrens IN EITHER LABEL (NOTE: LENGTM .
CCss OF XLAB = LENGTH OF YLAB) b
CCen IPXY — PLOT FLAGs ALWAYS ssr AT 2 POR TMIS TYPE OF DATA . »
CCes IPXY = 3= PLOT IS SYMETRIC ABOUT :—Axls.coaa:snomml .
cCs POINTS PLOTTED IN UPPER QUADRANT .
CCee IPXY = 2- PLOT ONLY THOSE LEVELS FROM THE leen .
€Coe POINTS—~PLOT THE DATA AS GIVEN :
CCee
€CCes REMARKS .
CCos THE REQUESTED CONTOUR LEVELS ARE INTERPULATED FROM THE DATA ®
CCoe . POINTS AND THEN -nlnan TO A DATA SET AND SORTED BEFORE *
gg:t BEING PLOYTED ON YHE VERSATEC :
CCo8 AUTMOR/PROGRAMMER ;
CCoe E+BECRER .
CCes FEB 1979 -~
CCes P oM oM CHAMON -
€C [ 2 121 1] [ ] .88 L
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TABLE B3

PROLOGUES TO ROUTINES ON FILE 3

CORRRRFRA BB ER KR ARAKKRERKNKEEERER  NHAND REARRERERERERLERERERE AR ERANRRREKS

CCx
CC»
CC*
CCx
CC»
CC*x
CC*
CC*
CC*x
CC*
CC*
CC*
CC*»
CCx
CCx
CCs
CCx
CC*
CC*
CCx
CC»
CCx
CCs
CC*
CC*
CCx
CC*
CC»
CCn
CC»
CC»
CCx
CCs
CC»
cCs
CC»
CCs
CC»
(o ed 3
CCe
CC»
CCe
CCe
Ccs
CCe
CC»
CCe
[
CCs

®

) AXD NARROW BAND PLOT PROGRAM - .

x

PURPO SE -
FO READ SELICTIED RECORDS UF A TAPE OF NARROW BAND RADAR DATA =
WHERE EACH RECURO 1S CUMPUOSED UF RADAR CRUSS SECTION,TIME. 'S
ASPECT ANGLE AND PORJECTED ASPUCT ANGLE AND THEN PERFIRM THE
FOLLOWING UPERATIUNS *

1) SMOUTH THE DATA ACCURDING TO USER SUPPLIED PARAMETERS s

2) CALCULATL DESCRIFTIVE STATISTICS ON THLE RCS DATA .

3) PLOT RCS VS TIME OR RCS5 VS ASPECT ANGLE Uk RCS VS T Te
PROJECTED ASPECT ANoLE *

*

DESCRIPTIUN UF PARAMETERS *
INPUTS : ’ .
CARDS: *
: vag}Aths TO CONTRIL SMUOTHINGsPLUTTINGs STATISTICS s TAPE READINGS
HOD— .

4 NAMELIST READ STAT=ZMENTS ARC USED TOQ INPUT PARAMETERS »

AS SHOWN BELOW? *

-

NAMELIST /READTR/~ PARAMLTERS TO CONTROL READING OF THE L
INPUT TAPE ’ ’ >

NRECT1 =, I'ME RECURD NUMBER UF THE INITIAL RECORD TO BE READ
FRIM THE TARG '

NRECR = THE RECORD NUMBGR DF THE LAST RECORD T UBE READ_
FROM THE TAPc

NAMELT ST ZIFLAGS/ = CUNVERSIONSSTATISTICSPLOT AND TYPRE
8 UF RCSH UNLTS FLAGS
ICNVRT = ASSUMES A VALUE OF 0 UOR 1
IF 0 = N0 CONVERSIUON UF RCS DATA BETWEEN SM AND 0DBSM
IF 1 = CALL SUBROUTINE TO CONVERT RCS ARRAY FROM
RCS/75M TQ RES/VLBSM
TSTATS — ASSUMES A VALUL ¥ 0 OR
IF 0 - DU NOT CALCULATL utsculptlvc STATISTICS ON Yﬂt
RCS DATA ARRAY
1F 1 CALL SUBRUUTINE TO CALCULATE DLSCRCRIPTIVE STATS
tPLor - “baUMgS A VALUE OF Os142 OR 3

£F 0 — NJ PLOTTING OF ANY DATA IS PEKFURMED
[F 1 = PRODUCE A PLOT UF TIME(X) VS RCS(Y) VALULS
IF 2 - PRODUCE A PLUT UF ASPECT ANGLE(X) VS RCS VALUES
IF 3 - PRUDUCE A PLUT OF PRUJECTED ASPECT aNGLE(X) VS
RCS(Y) VALUES : T -
TYPRCS — ASSUMES A VALUE OF O OR 1

IF 0 — RCS IN $M UNITS, THERCFURE NO AUTOMATIC SYMETRICAL
SCALING UF RCS(Y) AXIS ABQUT O - )

IF 1 - RCS IN DBSM UNIT3e THEREFURE AUTUMATICALLY SCALE
SYMETRICALLY ABOUf O RCS

[ZXFERREZE I RERRE RS EEE SRR AN X X

NAMEL 15T IIﬁULSE/ = PARAMLTLRS TO CUONFROL SMOOTHING AND

‘DATA OQUTPUT [

NPLSES — THE NUMBER UF PULSES TUO BE AVERAGED TU PRODUCE .

ONE RCS DATA POINT FOR PLOTTING OR STATISTICS -

NTHOUT — CONTROLS HUW MANY SMOOTHED DATA POINTS ARE _...
TOOUTRUTED T PRINTER FiJH CHECKING PURPOSEND :

NAMELIST /STATS/ — PARAMLETERS TO CONTROL THE FREWQUENCY .
DISTRIBUTIUN THAT IS UUTPUYLU 3y .

Tt THE 3TATISTICS ROUTINGL ‘:

TAPE: L d
NARROW HBAND RADAR RECORDS COMPOSED OF RADAR CROSS SECTION. *
TIML OF OBSERVATION AND Twu ASPECT ANGLES .
OUTPUTSS *
SYSPRINT — HEADER RECURD FUR THL FILEs A RECORD OF DATA FROM *

E 3

THL TAPE AT A USER SPECIFIED INTLRVALS .

T DESCRIPTIVE LTATISTICS INCe FREQUENCY DISTRIBUTIUN TFs
. THE ISTATS FLAG 15 “ON" *

PLOTTER = A LINE PLOT OF RCS(DHBSM OR SM) VS TIME.ASPECT ANGLE OR®
PROJECTED ASPECT ANGLE TF IPLUT = 1,2 OR 3 RESPECTIVELY

USTNG TALSPANS CALCOWP PLOTTER *

- o -

. Y]
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TABLE B3

PROLOGUES TO ROUTINES ON FILE 3 (CONT.)

CC* SULIRUUT [ixt. ANt FUNCTLION SUBPROGRAMS REWVIRED

cCs CALSPAN CURPURATIUN
CCABRDEREBARE AT X AR E R AR SR TR U AR R R KRR B AL RA KRR AR RR TR AR KRR AT RR SR b X E

*

E
CCw SADNUTH ~ PLRFIRMS SABUTALAIG DPERAT N ON THe RCS DATA *
CCs CONVRY — CONVERTS AN ARRAY DF RCS/ZSM DATA 0 RCS/0B3SM DATA M
CCe PROTLDYT ~ CALCULATE #MANsSTANDARD OLVIATIONsMINyi4AX ANnyﬁ -
s FREQUENCY DISTRIBUTIUN OF AN ARNAY UF KCS DATA -
CCx» UUTL = DUTPUTs RESULTS CALCULATED IN PROLIST -
CC* PLTTHE — DRAWYS A AT OF RCHS VS TIME UN Tt CALCUMP L d
(& PLTASKE = DRAND PLOT DF RCS VS ASPECT ANGLE (IR RCS VS PRGECTED *
CCs ASPLLT ANGLE N CALCUME -
CC* *
CC» AUTHOR/PROGRAVMMER -
cC* oM e MCMAHUIN -
CCs APR 1979 -

-

-

CC» . ~
CCHEIXRIB AR AR UE RS ERF A XK ARG RARE BMOG T REEE RS ERERREER GRS E S ER RN RS

CCs »
CCs SUBRIJUTINE SMOOTH *
CCs *
<Cs PURPO SE *

CCx TO NMECAD NRPLLES RECNRNS OF DATA FROM L NARRUW BAND TAPE sCALCULATESR
CCe THE MEAN OF FHe RCH PDATA R2UINTH And LECUCT i MEDTAN TIMZJASPLCT =

CC*  ANGLL AND »ROJECTED ASSPLCT VALULYS =
CCs *4
[ CALLIMG SEUUuENLE 3 =1
CCe CaLo SQHU‘H(NPLJES'RCQVAL-TMEVAL-AbPCTloAbPCY;chF) . -
CC» »
CC» NDLSCRIBTION )F PARAMLTERS *
CCs  INPUTY »
CCe AHhU?%tNT LinT: »
CC» NPLSILS = USER DEFINEND VALUE FOR THo NUMBUR OF RECUHRDS TU BE *
CC» RE AL ANU AVERAGCD ™
CCe TAP, -
[ NARRO# BAND RADAR [ARE WITH RECORDS COMPOSED UF A KCS VALULE S *
CCe TIME VALUE AN 2 ASPECT ANGLES *
C(s BuTruls *
(d ARGUMENT L IST? »
CCs RCLVAL ~ MEAN OF THE RCS VALULES(AFTER CONVERTING UNIFS FROM D3SM=
CC» TA SM) FUR NPLSLS RECORDS -
CC» TmevaL ~ MEDIAN TIME VALUE OF IHE NPLSES KECURDS L d
CCH ASPCTLE = MuDIAN ASPUECT ANGLE OF THe NPLSES RCCUORDS .
CC» ASPCTZ2 —~ MEDIAN PROJECTEDL ASPECT ANGLE OF FHE NPLSES RECORDS -
CCe LOF - END UF FILE FLAGe SET T3 1 1F EGE 15 REACHED Wrlble x
CC READING THE TAPE WITHIN SMOUTH =
(W Y *
cCe REMARKS _ =
CC* THE MAIN PROGRAM "ADVANCES THE "TABE TO THE STARTING RECORD AND -
CC* TESTS FOKR THE ENO=UF~FILE CUNDITION. IF EUF=1e THE OIMHER VALUES %
(et BE ING RETURNED ARE 1GNORED =
CCx %
CCe SUBROUT INE "AND FUNCTION SUBPRUGRAMS REWUIKED =
CC*  NONE *
CcCs x
CCs AUTHOR/PRUGRAMUER x
CC* PeMMCMAHON =
CCe APR 1979 *
CC* CALLSPAN CORPURATION *

CCHESERRARR XX RS SRSHARBBHEENAA KRR ERERREFKRRRARARBEREERRR R KR KR KRR KRR KRR RN
CCABRRRARERAS REA PR BBAANERRAERE  CONVRT RSB REESXEXFRARRERRERAKR KRR RAS

CCs
CC» SUNROUTINE CONVRT £
CC* *
CC» PURPQ SE .
gc‘ CONVLRTS AN ARRAY OF RCS(SM) DATA TU RCS(DHSM) .
Ce ]

CC* CALLING SEQUENCE .
CCs CALL CONVRT(N,RCSQDB} -
CCs =
CCs DESCRIPTIUN OF PARAMETERS P
CCs  INPUTS .
CC* N — NUMBER OF DATA POINTS IN THE RCS ARRAY (MAX=10000) *
CcCs RCSQUB ~ THE RCS ARRAY IN ORIGINAL(SQs M) UNITS -
CLs  OUTPUTS .
gg: RCSADB ~ THE RCS ARRAY IN CONVERTED(DHSM) UNITS FOR PLOTTING -
]

CC» REMARKS .
cC» THE ORIGINAL UNITS ON THe TAPE IS DBSM HUWEVER, THE SMOOTM Sus  #
CCw CONVERTS TU 9M BEFURE AVERAGINGe THIS RUUTINE CONVLRTS 3ACK TO x
cC* DBSM FOR PLOTTING OR STATISTICS T

THIS 2 IS P RLUTY vaaCTLOABLR
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TABLE B3

PROLOGUES TO ROUTINES ON FILE 3 (CONT.)

CCs SUUROUT INE AND FUNCTION SUBPROGRAMS REQUIRED *
CC* IBM SUPRLIED LG FUNCTION ALOGLO *
CC* *
CCs AUTHUR/ PROGRAMMER »*
CC* P oM ¢ MCMAHUN *
CC» APR 1979 *
CC» CAL SPAN CORPURATION »

R CC".O“"tl*‘l“*C““‘.‘ﬂ‘.tlﬂ‘t“#‘lt#.“‘.t*#‘t#‘t“‘t‘t‘t“t‘t!ttt'
C“‘#.t*.‘l‘t‘t‘*““"I.“"t“““ll“‘"‘t“tt“‘!tltltt*‘t‘t“"!llt

2 Ccs SUHROUT INE PRDIST
2 Cx a
< Cx PURPOSE
? Cx &,
M C# EVALUATIUON uF 1DATA STATISTICS *
! C* 1) MEAN VALUE .
] Cc* 2) STANDARD OSVIATION -
i ‘C* "3} MAaXiMmuA .
¥ Cs . a) MINIMUM -
‘Ce . 9) MISTOGRAM{FRIZQGUENCIES OUF ODCCURRENCE) »
_g: 6) CUMULATLIVE DISTRIBUTION -
3
[ ] USAGE *
C* -
% C» CALL PROIST (X siPsAsBeCoeDot} »
C» -y
Cs WHERE .
Cs -
Cs X IS THE NAME FIOR THE DATA ARRAY *
. Ccs NP IS THE NUMBLR (3F DATA POINTS =
Y Cx AsHsCeoane DEFINE CELL 51Z:¢S AS =
| Cs A(BIC(DIE — ( THAT ISy, A TO C IN INCREMENTS OF HiZc B »
: C» THEN O E [N INCREMCNTS OF SIZE D). R x
gt FOR A(8)Cs SET £=D=C UR SET E= 0.0 : -
. -
. C® REMARKS L]
Cx : »
Cc* RESULTS ARE LEFT IN LAUELED COMMON LCHRB. DEFINLD BY L]
C* COMMON/LCPRUB/ NBUCK(101)eDISTCIGOL )} 2CELLECIOZ2) o XMAXSKMINS *
C* XEARSDEV oK1 o NX .
C* . . »
Cx NBUCK(T) [S THE Nie OF UCCURKENCES(INTEGER) FOR THE ITH Cclies #
Cs* OIST{1) 1S THE CUMULATIVE DISTRIBUTIUN(FLUATING PUINT VALUL [N®
C* INTLRVAL 0e0 TU 10) CURRESPONDING O THE RIGHT HAND =
C* EDGE (IF THE 1TH CELL. »
C* CELLICT) oCoL1(1+41) DEFINE THE LEFT AND RQIGHT HAND ELGLES. =
C* RESPECTIVelLYs OF THE [{TH CELLe (CELLI(1) IS SET 10 -
C» -1 0%%75 CUbLLI(K1I+1) 1S SET TO 10%%75 8Y THE PROGRAM =
C* XMAX o XMIN ARE MAXIMUM AND MINIMUM X VALU:Se RESHUCTIVELY. *
C* XBAR IS THL COMRPUTED AVERAGE VALUE FOR THt x Se »
[ DEV IS THE COMPUTED STANDARD DEVIATION FOR FHE X S. x
C» K1 [S THE NUMBER (JF INTERVALS. *
Ce NX 1S THE NUMHER (3 DATA POINTS (= NP) =
Cx . »
c» SUBROUT INE AVALLABLLE *
Ccx *
C* [HIS RUUTINL 1S AN DPTIONAL OUTRPUT ROUTINE COMPATIHLL WITH *
Cx THE PRECEDING PRDIST ROUTINE. - =
= CALL ING SEQUENCE - CALL 0OUT1 -
C» A SKIP TU A NEWN SHEET PLUS A HEADER LINE SHUULD HE SUPPLIED dYs
(&) THE USER IN THE MAIN PROGRAM. .
* *
CHESRRBAEIARE RARRERKAEMERKARKBRRARER XK ANRARRRKRERSERRREREER AR R KRR RRK KRG

C‘l“t.t“!““"‘t"ltli**‘ltttlt““*!t‘*ttt*tt#t#tl‘*“*‘tt“tt*“;‘

Cx SUBRDUT INE OUT1 .

' ce PURPOSE L]
: Ce PRINT DUTPUT UOF DATA STATISTICS FRUM SUBRUOUTINE PRDIST »
() USAGE .

C» CALL. DOUT) .

e REMARKS -

C= SAMPLE PRINT JUT COULD LJUUK LIKE THEISe *

(o MEAN= 114s42 SIGMA= u.ozso MAXe= 30400 MIN= 1¢00 NOe PISe=200 =

be. C*® CELL FRE CUM, (AW FREQe CUM.. %
Cx wRERE — Ue o O 10,00 = 1200 20 ©0UL00 *

Cs Qe - 1.00 Q Qe 12e00C - 14,00 10 05+00 @

Cs 1400 - 200 Q0 1U.0U 14,00 - 1600 1u 7000 =

Cs 2400 - 3.00 10 1500 16,00 - 1400 20 BO+00 %

cs 3.00 - 4400 10 20000 18.00 = 20.00 10 6%e00 &

[ ] 4000 - 200 10 2%e00 20400 = 22.00 S5 HBI.50 ®

3 Cs e 00 -~ L0 10 30600 22000 = 24400 0 87.50 =
Cs 6e 00 -~ 7,00 10 35400 246,00 = 26400 Se YUL00 =

C* TeQU - 300 10 4u.00 200U - 28,0V 0 90400 =

Ce B34 00 - e 00 10 4500 28400 = 30.00 GU0L =

gt e 00 - 10.00 10 S0.00 30e QU =~ SEkxnsR 20 100.00

- -

(o ) A SKIFP TO A NEW SHEGT PLUS A HEADLR LINE SHOULD Bt SUPPLItED »

Cs HY THE USER IN THE MAIN CALLING PROGRAM, *

CESRSARRRERXE RBER AR AR RRRRRR ARG ERAI R KR RS S A KL EARR LSRN SRR RE LA E KR RR R KES RS

s
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TABLE B3

PROLOGUES TO ROUTINES ON FILE 3 (CONT.)

CCHEERRE XXX EE XXX ESX KRR EREEREEER PLYTTME Y T T T T T et T P T T Y Y

CC» »
ccH SUBROUTINE PL FTME ) .
CC* " - o o
CC*  PURPOSE »
ccx DRAW A LINE PLOT OF RADAR CROSS SECTION(DHSM OR SM) VS TIME FOR »
ccx REAL OR DERIVED(FROM WIDEBAND) NARROW BAND WADAR DATA. o *
* x
CC*  CALLING SEQUENCE *
CC*  CALL PLTTME(TIME sRCSDTALNUPTS sNRECL s NREC2 s NPULSE s NOBJ +FLG ) *
CCx *
CCs DESCRIPTION OF PARAMETERS™ ) : . T
CCx  INPUTS *
CC*  ARGUMENT LIST: Y
ccH TIME — ARRAY OF TIME DATA PUINTS TO BE PLOTTED . L
cC* RCSDTA —~ ARRAY TF RCS DATA PDINTS TO BE PLOTTED T T T TRy
cC» NDPTS ~ AKRAY OF RCS DATA POINTS IN TIME OR RCSDTA -
cc* NREC1 — PULITION OF FIRST RECURD READ FROM TAPE — TUO PHOVIDE i
cCx IOENTEFICATIUN INFORMATION ON THE PLUTTED QUTRUT .
ccx NREC2 "= POSITION F TAST RECORD READ FROM TAPE — TO PROVIDE %
CCx IDENTIFICATION INFORMATIUN AS ABOVE .
ccx NPULSES — SMUOTHING INTERVAL SELECTED BY USER - FOR PLOT *
cC» TDENTIF ICATION S =
cCx NOHJ = ORJECT NUMBER — FOR PLOT [DENTIFICATIUN ) *
ccs FLG — A FLAG THAT CONTRULS AGTOMATIC SYMETRICAL SCALING OF *
ccx RCS DATA (Y AXIS) ABUUT OleEe IF FLGS1, SCALING IS *
ccs AUTUMATIC, 1F NOT 1, USER MUST SUBPLY BLGINNING AND_ *
ccw “ENDING POINTS OF THE'Y AXIS TR
CC*  OUTPUTS: _ -
ccx LINE PLOT OF RADAR CROSS SECTION VERSUS TIME WITH APPROPRIATE &
cCx IDENTIFICATION INFORMATION ON CALSPANS CALCOMP PLUTTE *
CCx *
CC*  SUBROUT INE _AND FUNCTIUN SUBPKOGRAMS REQUIRED *
CC* CALSPAN PLOT SUBROUTINES .
ccs PLOT =~ BASIC BLOT. SUd USED UY HIGHER LEVEL PLOT ROUTINES RS
ccs AXIS ~ DRAWS X OR V AXIS WITH TIC MARKS AND LABE(LS e
cCx SYMBOL — DRAWS ALPHA CHARACTERS OF SPECIFIC SIZE AND LOCATION ®
ccx NUMBER — DRAWS NUMERIC INFURMATIUN OF SPECIFIED SI1ZE AT .
ccs A SPECIFIED LOCATION _ -
cCx LINE — DRAWS A STRAIGHY LTNE BETWEEN POINTS DEFINES By "~ " ~%&
ccx SUCCESSIVE SLEMENTS OF X AND Y ARRAYS .
CC* 18M SUPPLIED FURTRAN FUNCTLONS .
ccx INT - RETURNS INTEGER PURTIUN OF FLOATING PLOINT NUMBER 22
. AMAXT — RETURNS MAXIMUM VALUE OF ARG OF FLOATING PT NUMBERS &

(c:gt AMINT ~ RETURNS MINTMUM VALUE OF ‘ARG OF FLOATTING PT NUMBERS —®i
cCe -
CC*  AUTHOFR/PROGRAMMER .
cCs P oM s MCMAHON oY
APR 1979 E
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TABLE B3

PROLOGUES TO ROUTINES ON FILE 3 (CONT.)

CCREXSR XL AR XE S RDERBEEERBEBEES  PLTASH SERREEEXERRARERRERKAEKEEREERRES

CC*
CC»
CCs
CCs
CCx
CCx»
CCx
CC»

CC» -

CCx
CC*»
CC=

"CALSPAN PLOT SUHBROUTINES

SUBRUGUTINL PLTASP

\

PURPOSE
ORAwW A LINE PLOT QF RAVDAK CKUSS SECTIUN(OISSM OR SM) V5 ASPECT
ANGLE UR PROJLCTED ALPECT ANGLE FOR SCLECTED PURTIUNS F NARROW
BAND RADAR TADPE -

CALLING SEQUENCE
CALL PLYASP(ANGLE s RCSDTASNDPTSeNRECL sNRECZ« NPULSE +NDBJFLG)

(A X FE X EXEESER)

REMARKS
IN ORDER FUR [HIS PLOT SUBRUUTINE TU WURK BRUPERLY Trc DATA THAT‘
IS PASSED TO 1T MUST 8L IN ASCENDING OR DESCENDING URDER~—
THCREFORE UTMOST CARE MUST BE USED IN SPECIFYING NRECL1 AND NRLCZ
T INSURE THAT THE ANGLE CHDSEN IS INCRZIASING UOR DUCREASING
IN ONE DIRECTION ONLY

DESCRIPTION 0OF PARAMETICRS
INPUTS
ARGUMINT LEST:
ANGLE — ArRRAY  OF ALPLCT ANGLU Or PROJECTED ASPECT ANGLE DATA
POINTS TQ BE 2LOTTED

KRCSDTA = ARRAY OF wCH DATA PUINTS TO LE PLOTFTED

NORTS = ARRAY (F KRCS DATA wUINTS IN TIME OR RCSDTA

NRUCT = POSETIUN F FIRST RECORD READ FRUM TAPE ~ [0 PRUVIDE
INENTIFICATTION INFORMATIION ON THE PLOTTED QUTPUT

WREC2 = ROSITINN OF LAST RedirD RoAD FROM TARPE - () PROVIOE
INDENTIFICATIUN INFURMATIUN AS AabUVE

NPUL SES = SYMOITHING INTLRVAL SELLCTED HY uUbkER ~ FUR PLOT

IDENTIFICATION

NDI3J = DHBILCT NUMHER — FuR PLOT IDENTIFICATION

FLG = A FLAG THAT CONTULS AUTUMATIC SYMETRICAL SCALING OF
RCS DATA (Y AXIS) ABOUT Oleke IF FLG=14w SCALING 1S
AUTIMATIC, IF NAOT 1, USCR MUST SUPPLY AEGINNING AND
ENDING POINTS OF THEL ¥ AXLS

QUTPUTSE

LINE PLOF (JF RADAR CRILS HeCTIPN VS ASPECT ANGLE IR PRUJECTLL

ASPECT ANGLI WITH APPRUOPRIATI IO0CNTIFYING INFORMATIUN ON

CALSPANS CALCOMP PLUTTCEK

acc-o-auo-...udocn..ou;aao

SUBROUT INE AND FUNCTION SUHPROGRAMS REQUIRED

PLOT = BASIC PLUT SUB USED BY HIGHER LEVEL PLOT KJUTINES
AXTS - URAWS X OR Y AXIS wiTH TIC MARKS AND LAHtLS
SYMBOL = DRaAWS ALDHA CHARACTERS OF SPECIFLIC SIZE AND LOCATION .
NUMBER — DRANS NUMERIC LINFURMATIUN OF SPECIFIED SIzZE AT
A SPECIFIED LOCATION
LINE — DRAWL A STRAIGUHT LINE pstTWLEN POINTS DEFINLD 8Y
SUCCISHIVE SL W NTS NF X AND Y ARRAYS

I8M SUPPLILD FORTRAN FUNCTIUNS
INT - RETURNS INTEGER PORTION OF FLGATING PLUINT NUMBER
AMAX 1 — RLETURNS MAXIMUM VALUL ()F ARG JF FLUATING PT NUMBLERS
AMINI = RETURNS MINIMUM VALUE OF ARG OF FLUIJATING PT NUMBERS

AUTHOR/ PROGRAMYER
P aM e MCMANHUIN
APR 1979

IEEEESEEERERENEREY N
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