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ABSTRACT

ARIES is a system simulation computer program developed by Lincoln
Laboratory to study radar tracking and command-guided intercepts in a
realistic radar environment. This report is the first in a series of three,
and provides a broad operational perspective on the ARIES Program while
avoiding those mathematical details to be found in subsequent reports in
the series. Model parameters and options available to the engineer are
presented, together with sufficient program structure and control informa-

tion to enable a programmer to execute the ARIES Program.
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SECTION 1--INTRODUCTION

ARIES is a system simulation computer program developed by Lincoln
Laboratory to study radar tracking and command-guided intercepts in a
realistic radar environment. Written in FORTRAN and designed for execution
on the CDC 6600 computer, it has considerable versatility in the specifica-

tion of radar, target, tracking and environmental models.

1.1 Program Purpose

ARIES is designed to be a useful analytical tool for several allied
areas. Originally ARIES was used in the strategic BMD area to estimate the
metric state vector (position and velocity) of tracked targets, and then to
extrapolate ahead in time to determine an intercept point for an ICBM. The
radar measurements were subject to environmental effects which were reflected
in the intercept miss distances. Refraction and scintillation models were
used in ARIES, and the effects of various calibration schemes on target
location accuracies were studied. ARIES was also used to study the problem
of multipath in low angle tracking and to examine the effectiveness of
various proposed schemes to overcome degradations in prediction caused by
multipath. The use of ARIES in BMD studies was terminated in the summer of
1974.

More recently, a modified endoatmospheric version of ARIES, known as the
HWLPTR (Hostile Weapons Location Projectile Tracking Radar) Program, has been

used in the tactical area for the evaluation of a radar's performance in




"backtracking' an incoming artillery or mortar shell to determine its point
of firing. The resulting point estimation error CEP values also assist in
the evaluation of the drag model error effects and in the study of the over-

all performance of hostile weapon location systems.

1.2 Program Features

Since the ARILS Program provides a fairly elaborate system simulation,
it is useful to tabulate the various features incorporated in ARIES. The

major components of the simulation are summarized below:

1. Target trajectories---accepts input of target state vectors in
several coordinate systems. Trajectories with launch angle, reentry
angle or minimum energy constraints from a given launch location to
an impact point are also available.

2. Radar models---both mechanically steered (dish) and phased array
radars are modeled. Radar sensitivity, beamwidth, frequency and
location are specified by inputs. Range and angle measurement
precision are also specified by inputs.

3. Radar measurement modeling
a. Target modeling---static cross-section measurements on real

targets are used in conjunction with rigid body dynamics
(Euler's equations) to obtain realistic dynamic RCS simulations.
Constant and sinusoidal, as well as an analytic cylinder, RCS

options are also available.




b. Noise and propagation effects---radar measurements are corrupted
by receiver noise (S/N dependent), range-independent noise
effects (jitter, quantization, etc.) and uncorrected propagation
effects. Tropospheric and ionospheric refraction are assumed
to be corrected to within random percentages (input parameters)
of the true values. Ionospheric scintillation and multipath
effects corrupt the data but are assumed to be uncorrected in
the measurement model.

Trajectory estimation (Target Tracking)---Maximum Likelihood Estima-

tion (MLE) of the target trajectory is performed based on measure-

ment data collected at specified PRF's over specified track intervals.

Individual measurements are weighted according to their measurement

variances. ARIES could be easily extended to use recursive tracking

algorithms.

Target Discrimination---(Not presently implemented.) Conceptually,

discrimination algorithms would be implemented to determine whether

a particular simulated target constituted a threat to the defended

area.

Interceptor modeling---(Not presently implemented.) Flight charac-

teristics of one or more interceptor types would be utilized to

conduct a command-guided intercept. Currently, the program extra-
polates the estimated and true target state vectors to various time

(or altitude) points after termination of track to obtain miss




distances. Miss distance statistics are computed from the accumu-

lated miss distances observed on a series of Monte Carlo tests.

In addition to the above simulation components, ARIES also accommodates
multiple radars, multiple targets and multiple track intervals on a given
simulation run. The feature of making many Monte Carlo runs for a given
scenario permits the generation of meaningful miss distance statistics. A
building block/subroutine program structure lends itself to reasonable
straightforward modifications of or additions to the program.

The input/output of the ARIES Program is engineer oriented. For input,
simulation data cards are conveniently grouped into '‘packets'' (each packet
defines a target model, a radar model, an environmental model, etc.) which
the engineer may simply stack up, together with packets specifying the
desired simulation ''scenario''. For output, an 8%'" x 11'' ARIES Test Report
(see Appendix) is generated which provides the engineer with descriptions of
his input model parameters and scenarios, along with the resultant simulation
data and statistics. The outputs are all organized into logical sections
which are indexed for ready reference. Outputs from ARIES also include
trajectory plots superimposed on a world map, plots of true and measured
target cross-section, and a radar measurements tape containing metric and

RCS data for processing by other programs.




1.3 Program Documentation

The ARIES Program is documented in three separate Lincoln Laboratory

Technical Notes as follows:

1. The ARIES Program - A General Overview and Users' Guide

(S8 ]

The ARIES Program - Coordinates, Transformations, Trajectories
and Tracking

3. The ARIES Program - Analysis and Generation of Simulated Radar
Measurements

The first report presents a general discussion of the ARIES Program,
including the logical organization of the program and descriptions of all
subroutines. All of the options available to a user are discussed and the
methods of setting up the input "packets'', including controls to activate the
various options, are presented. Program output, including typical pages from
an actual ARIES Test Report, is discussed in this first volume.

The second and third volumes contain all of the relevant mathematics and
the models used in ARIES. Most of the deterministic mathematics (coordinate
systems and transformations, trajectory generation, estimation algorithms,
miss distance calculations, etc.) are in the second report (reference 1).

The third report is primarily concerned with the generation of radar measure-
ments, including the corruptive effects of noise, radar biases, propagation

and time-varying radar cross-section (reference 2).




1.4 Organization of This Report

Section 2 explains briefly in general terms those user-specified
parameters required to describe each type of ARIES model (target models,
radar models, etc.), as well as those simulation controls and edit controls
required in the execution of an ARIES Test Run.

The structure of the ARIES Program is described in Section 3, while
the contents of its principal output, the ARIES Test Report, are described
in Section 4. Detailed parameter and format information for executing ARIES
are given in Section 5. The Appendix contains typical pages from actual

ARIES Test Reports, serving to illustrate the descriptions of Section 4.
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SECTION 2--ARIES TEST RUNS

Preparation of the input cards and the execution of the ARIES program is

termed an "ARIES Test Run''. As indicated in Figure 2.1, such a run requires

the user to specify models and definitions of the various components of a

mission, and to define by a ''simulation scenario'' the manner in which he

desires these components to interact with one another. The principal output

of an ARIES Test Run is a document known as an '"ARIES Test Report', which is

described in detail in Section 4 of this Note, and an example of which is

given in the Appendix. Selected RCS and Metric information for subsequent pro-

cessing by other programs may also be output, at the user's option. The con-

tents of the ARIES Test Report are subject to user-specified edit controls.

It is the purpose of the present section to explain these user-specified

models, definitions, scenario and edit controls in somewhat general terms,

leaving the detailed descriptions of parameters and options for Section 5.

2.1 Target Models

In the ARIES program a target model must include two types of information:

"metric' and '""RCS" (radar cross-section). By '"metric' information we mean

whatever is required to completely determine the target's position at each

point in time along its trajectory. By 'RCS" information we mean whatever is

required to completely determine the target's orientation in space at each

point and time, and to determine its radar cross-section for all orientations.
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2.1.1 Metric Information

ARIES metric information on a target may be input in one of two basic
ways. The simplest way is to specify a conventional 7-component metric state
vector:

Time-of-validity
Coordinate 1 position

Coordinate 2 position

Coordinate 3 position

Coordinate 1 rate

3

1
Coordinate 2 rate

3

Coordinate 3 rate

where any one of several radar-centered or ECI coordinate systems may be
chosen as explained in Section 5.
The second way of providing a target's metric information is to specify
its launch and impact points. Under the ARIES ''launch-impact' options
Longitude
Geodetic Latitude
Height
must be specified for both the launch and impact points (where all quantities
are defined with respect to the ARIES Ellipsoidal Earth Model discussed in
Reference 1, Section 2.1). Since it is possible to fit any number of physical
(ballistic) trajectories through a pair of launch and impact points, then in

addition ARIES requires that one of the following options be specified:




Minimum Energy Trajectory Option
Specified Reentry Angle Option
Specified Launch Angle Option

No matter how the target's metric information is input to ARIES, it is
immediately converted into a metric state vector in ECI coordinates prior to
its use by the ARIES program. Discussions of ARIES coordinate systems, trans-
formations, and the techniques used in the determination of trajectories for
the launch-impact option are to be found in Reference 1.

For endoatmospheric targets, a drag model (Coefficient-of-drag as a
function of Mach number) must also be input. For artillery projectiles a
basic drag table is built into ARIES, and the user need only supply the
diameter and weight of the shell, plus a 'drag table uncertainty' number to

account for round-to-round variations in projectile weight, etc.

2.1.2 RCS Information

The orientation of an exoatmospheric ballistic target at any time is
determined in ARIES from the Euler angles of its principal body axes and its

tumble rates about those axes at a specified point in time:

Time of Validity
Euler Angle 1

Euler Angle 2

Euler Angle 3

Spin rate about axis 1
Spin rate about axis 2

Spin rate about axis 3

10




Moment-of-inertia about axis 1

Moment-of-inertia about axis 2

Moment -of-inertia about axis 3
where the Euler angles are measured with respect to a specified coordinate
system (there are two options, explained in Section 5.3). A target's radar
cross-section (RCS) is obtained via table-look-up in static RCS pattern
tables. The program has tables alloted for principal and orthogonal polari-
zation radar return amplitudes and phases.

The user must define (with code) the inventory of patterns available from
tape or mass storage in the initialization routine INITAL. At execution time
the sections of the static pattern inventory associated with the target types
selected must be attached to the program in order to bring the data into fast
storage.

The chain of events is:

1) Inventory Content Defined (Subroutine INITAL)

2) Test for static pattern request and User's request (Subroutine
RCSETP)

3) Locate, read, and pack into core the new RCS table. (Subroutine
RDIN)

There are also special target options available (sphere, cylinder, etc.),
as explained in Section 5.3. For a detailed discussion of how this target
orientation computation is performed, see Reference 2, Section 7.

While ARIES RCS tables in general may contain both principal polarization

amplitude and phase and opposite polarization amplitude and phase, some tables

11




may only contain amplitude information. Entering these tables with aspect and
roll angles of the target with respect to a radar, ARIES determines the RCS
information required. Special symmetry codes also allow for shorter tables

for bodies which exhibit RCS symmetries. These symmetry codes are explained

in Section 7.5 of Reference 2.

2.2 Envirommental Models

The envirommental models currently incorporated into ARIES include:

Tropospheric Refraction

Ionospheric Refraction (daytime, nighttime)

Ionospheric Scintillation

Multipath Reflections
Use of these models is explained in Section 5 while their mathematical details
are discussed in Reference 2.

In addition to the above models, two other models, barium clouds and

nuclear clouds, were among those environmental models being considered as

possible future additions to ARIES (Reference 3).

2.2.1 Tropospheric Refraction

The tropospheric refraction effects are obtained from table-look-ups
where the entries are elevation angle and altitude. Range and elevation
perturbations due to tropospheric refraction are first looked up as a function
of target elevation and then multiplied by a factor which is obtained by a

second table-look-up based on target altitude. An example table is shown on

12




page 14 of the Appendix. The tables shown there have the input elevation in
milliradians, the perturbation in range in meters, and the perturbation in
elevation in milliradians. The input altitude is listed in kilometers, the
"factors' are dimensionless. This particular table - except for the units
involved - is the one obtained from a General Electric Company ray-tracing
program. ARIES allows for incorporating other types of tropospheric refrac-
tion tables, such as those used by the KREMS radars on Roi-Namur, Marshall

Islands, but at present only the G.E. table is available.

2.2.2 JIonospheric Refraction

There are presently two ionospheric refraction models available in the
ARIES program, one for daytime, one for nighttime. Both are obtained in the
same manner as the tropospheric refraction. Again ARIES uses sets of tables,
with the elevation and altitude of the target as input variables. Based on
the target's elevation the first table gives perturbations in range and ele-
vation, which are then multiplied by factors which are looked up as a function
of the target's altitude. An example of these two tables is shown in the
Appendix, pages 16, 17. These ionospheric refraction tables - except for the

units involved - were taken from the G.E. RAMIE program.

2.2.3 Multipath Models

The mathematics of the two-path multipath model are described in Reference
2, Section 6. There are two table-look-ups involved; one to get a reflection

coefficient as a function of elevation, the other to obtain a sidelobe level,
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also as a function of elevation. A standard antenna pattern, in the form of
a sidelobe level table for a %° beamwidth is built into ARIES (the table is
shown in the Appendix, page 19). For other radar beamwidths this sidelobe

pattern is scaled appropriately, as described in Section 6 of Reference 2.

2.3 Radar Models

ARIES allows for two types of radar models; dish type radars measuring
range, azimuth and elevation (RAE) and phased-array radars measuring range and
direction cosines (RUV). No matter which type of radar model is selected, the
radar's location on the ellipsoidal earth model must be specified, in addition
to the radar's sensitivity, noise parameters, type of tracker, radar beamwidth

and frequency.

2.3.1 Radar Location

The location of a radar is input in terms of the ARIES earth model, re-
quiring its longitude, geodetic latitude and height above the ellipsoidal
earth model surface. For a detailed description of the ARIES earth model, see

Reference 1, Section 2.

2.3.2 Radar Noise Parameters

There are three types of parameters which are assumed to corrupt the
radar measurements used in ARIES. The first are radar biases. These occur in
range, azimuth, elevation for a dish RAE radar, and they occur in range, U and

V for a phased-array RUV radar. The U and V biases are input for a measurement

14




made along the normal to the phased array, and are modified appropriately for
off-normal targets (as explained in Section 3 of Reference 2). In addition

to the biases, the same coordinates are assumed to have noise components due to
thermal noise in the receiver, and jitter noise (allowing for quantization in
the A/D converters, etc.) (also discussed in Section 3 of Reference 2). Thus
the three types of radar noise parameters input to ARIES radar models are:

biases, thermal, and jitter noises.

2.3.3 Radar Tracker Type

ARIES is designed to allow for different radar tracker options (such as
a-B trackers, recursive filters, etc.). At present, however, only a maximum-
likelihood-estimator, or MLE, (known as tracker type 1) is available. This
estimator fits a physical trajectory through all of the measurements at the
end of the requested ''track'" interval (or intervals) as explained in detail in
Section 7 of Reference 1. The tracking problem itself is not really addressed
by the MLE tracker, which implicitly assumes antenna monopulse errors can

correctly account for any off-axis measurements which might occur.

2.3.4 Radar Orientation

For the phased-array radar option, the boresight azimuth and elevation
directions must also be specified. These give the direction of the normal to
the phased-array face. In addition, the azimuth and elevation coverage limits

must also be specified. There are no corresponding boresight direction or
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coverage limits input to ARIES for the RAE radar option, the ARIES program

assumes only that an RAE radar requires a non-negative target elevation.

2.3.5 Other Radar Parameters

Other radar parameters which must be input are its RF frequency and its
beamwidth. The radar frequency is used in scaling the ionospheric refraction
tables and the ionospheric scintillation tables, while the beamwidth is
required in the multipath calculations. See Reference 2 for these frequency

and beamwidth adjustments to ionospheric and multipath effects.

2.4 Tracker Models

Under tracker model parameters would fall, for example, the values of a
and B in an a-g filter, or the clamping levels and time constants of a working
Kalman-type recursive filter. Presently, however, ARIES has only one type of
"tracker" built into its code: the MLE tracker described in Section 7 of
Reference 1. This MLE tracker puts a physical trajectory through the set of
measurement data, with the trajectory determined completely (Reference 1,
Section 4) by the ARIES Earth Model (Reference 1, Section 2). The only
Tracker Model parameter currently required for the MLE tracker is the maximum
number of iterations to be used in its trajectory-fitting process. For speed-
of-execution reasons, the MLE starts with the true target state vector in its
trajectory-fitting process, so that a few iterations generally provide good
convergence (such initialization of the MLE algorithm does not effect its

final solution but merely yields a great savings in computation time).
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2.5 Discriminants

The ARIES program is designed to provide a testbed for discriminants
written in the form of a discrimination subroutine which - having access
to data bases stored in common arrays - would perform the discrimination
function. At present the discrimination routine is merely a ''dummy' routine
which identifies each target in track as being a ''threatening object' for
purposes of handing over to an interceptor, and so discrimination parameter

inputs are not currently required.

2.6 Interceptor Models

The ARIES program is also designed to enable inputting parameters
associated with the given interceptor models. Midcourse-correction error
residuals, drag and 1ift parameters, interceptor air frame response parameters,
etc., would be typical of the interceptor model parameters envisioned as inputs
to ARIES. Note that just as with the tracking models which are built into the

program itself, the user only need input parameters to the interceptor models.

2.7 Simulation Scenario Controls

Simulation scenario control cards are divided into five areas:

Overall Scenario
Measurements Scenario
Tracking Scenario
Discrimination Scenario

Interception Scenario

17




2.7.1 Overall Scenario

The overall scenario contains the objectives of running the ARIES test,
explaining in English why it is being run and giving a general overview of it.
The only actual parameters that are input are the number of Monte Carlo runs
that are desired, a ''store-mode' switch and a seed number used in the random
number generation so that the runs may either be repeated or made statistically

independent from one ARIES Test Run to the next.

2.7.2 Measurements Scenario

The measurements scenario defines which radar noises and envirommental
effects are to be used in corrupting the radar measurements. Available options
include the radar biases, jitter and thermal noises, tropospheric and iono-
spheric refraction, multipath, and ionospheric scintillation. In addition, the
user inputs fractions of the refraction effects which one cannot account for
through modeling: PT is the input fraction of unremovable tropospheric re-
fraction, PI is the unremovable ionospheric refraction. For example, Pp = A
means that ARIES will assume tropospheric refraction effects are sufficiently
well understood that 80% of the effect can be accounted for and corrected,
leaving only 20% of the tropospheric refraction uncorrected and thus corrupting
the radar measurements. Similarly, P = .4 means that 60% of the ionospheric
refraction can be correctly predicted and accounted for, leaving 40% uncorrected
and corrupting the radar measurements. An analogous factor, P,,, is read into

the program for unremovable multipath effects. Although in practice Py=1

18




has been used with the current ARIES multipath model, some future multipath

model might permit use of Py less than unity.

2.7.3 Tracking Scenario

The tracking scenario defines the tracks that are actually to be per-
formed. While many different radars and targets may be input to the program,
only specified targets will be tracked by specified radars over those intervals
that are put into the tracking scenario. The number of track intervals, the
beginning and ending parameters for each track interval (for example, start
track at range 2000 Km track down to an altitude of 600 Km), must be input.

In addition to such start- and stop-track information, the PRF must also be

specified for each track interval.

2.7.4 Discrimination Scenario

While ARIES is designed to take a discrimination model, such a model has
not yet been put into the program, and as yet the discrimination scenario has
not been defined. The program will read parameters that are required by the
discrimination scenario (e.g., the altitude or a time at which discrimination

should begin, or which radar's data is to be used in discrimination, etc.).

2.7.5 Interception Scenario

The interception scenario has to define for each interceptor the state
vectors which it is to use in obtaining the intercept points. It also defines

the points at which the intercept correlation and covariance matrices, error
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ellipsoids, and error spheres are to be computed. This may be done from

multiple handover state vectors, as explained in detail in Section 5.

2.8 Edit Controls

Each section of the ARIES Test Report (with the exception of Section 1)
is subject to edit controls as specified by the user. These controls determine
the types of printout to be used in the corresponding section and there are
one set of controls for each section of the report. For example, in Section
3 the edit controls determine whether or not various envirommental tables are
to be printed out, while in Section 8, the edit controls determine whether or
not a radar coverage summary is desired, which radars and targets nominal
information and ground-plane plots are to be printed out, etc. There are
several Section 8 printout options and these are also specified in the edit
control cards. Under Section 9, the edit controls are used to call for RCS
plots, the RCS output tape, etc. The details of the edit control cards are

explained in Section 5.2.

k%
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SECTION 3--PROGRAM STRUCTURE

It is convenient for discussion to define three sections of the ARIES
Program, divided into:
Pre-simulation Logic
Simulation Logic
Post-simulation Logic
Pre-simulation logic is concerned with interpretation of the user's
request, and setting up tables and parameters preparatory to simulation. Simu-
lation logic involves the simulated flight of the target, the radar's tracking
it, etc. Post-simulation logic deals with gathering the statistics generated

during the simulation into appropriate form for the ARIES Test Report.

3.1 Pre-Simulation Logic

The user-specified parameters are grouped according to the model being
described, using a set of punched cards known as a ''data packet', described
below. Each type of 'data packet' is read by a particular ''reading' routine.
The "reading'" routines interpret the input parameters, perform coordinate
transformations, etc., as necessary in order to fill COMMON data-storage
arrays. After storing all input and computed data, the ''reading' routines
call upon '"writing" subroutines to produce Sections 1-7 of the ARIES Test
Report.

Section 8 of the ARIES Test Report contains pre-simulation nominal and

radar coverage information requested by the user.

21




3.1.1 Data Packets

Input Data Cards are grouped into packets of the following types:

Scenario Packets
Edit Packets
Target Packets
Environment Packets
Radar Packets
Tracker Packets
Schema Packets
Interceptor Packets
These packets and the options available with each are each described in
detail in Section 5. Here we merely want to explain the ''data packet' in

general terms.

The first card of each packet must have the format:
KEYWORD NUMBER NAME

The KEYWORD starts in Column 1, and only the first four letters of the
KEYWORD are used by the program. NUMBER starts in Column 11 and may run from
00 to 99 (depending on which data packet is being specified). NAME starts in

Column 21 and may be up to 16 Alphanumeric characters in length.

EXAMPLES: Column Column Column
1 11 21
TARGET 02 RV TYPE 6
RADAR 10 TRADEX
SCHEMA 04 MULLIN SCHEMA

22




Following the KEYWORD card, each packet may contain up to 40 other cards.
These are read in by free-format Subroutine FREAD.

FREAD performs two functions: it stores input cards in for subsequent
printout in the ARIES Test Report, and it reads in an array of free-format
numbers. Numbers are read in following a $ sign until a second § sign is
encountered.

The numbers found on the packet cards are stored in order. The required
order for any particular type of packet is specified under the packet's
description (see Section 5 for the individual packet descriptions). All

information must be confined to columns 1 to 72, columns 73 to 80 are ignored.

NOTE: If the number of cards in a Packet exceeds 40 (not counting the KEYWORD
card), this will cause the entire test run to abort. If the § is not included
on the last card, then the next data packet will be treated as part of the

current packet, and garbage will result.

3.1.2 Reading Routines

Each input data packet is read by a specialized reading subroutine,
called up by the MAIN ARIES Program in response to the KEYWORD appearing
on the first card of the data packet. Each reading subroutine has a name
composed of the packet's KEYWORD, with the suffix "IN'" attached. Thus
SCENario INput cards are read by Subroutine SCENIN, EDIT INput cards by

EDITIN, etc.
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To provide the user with the ability to make comments (explaining his
purpose, his model, or whatever) replete with numerical quantities, ARIES
reading routines ignore all information appearing before a $ sign. Having
located the first § sign in a data packet, the first task of each ARIES
reading subroutine is to strip off all subsequent numerical quantities
(ignoring all non-numerical characters) until a second $ sign occurs. This
second § sign signifies the end of the data packet, and ARIES assumes that
the next input card will be the KEYWORD card of the next data packet.

After gathering all numerical quantities of interest from the data
packet, the reading subroutines interpret the parameters according to which
option number has been selected (Parameters and Options for each data packet
are given in Section 5). In many cases this "interpretation' involves con-
siderable calculations. For example, if the user specifies a target's metric
information by choosing the '"minimum-energy trajectory' option between
specified launch and impact points, a great deal of iterative calculation must
be performed (see Reference 1, Section 6) in order to arrive at the appropriate
ECI state vector which the reading routine must store into the target's
COMMON data file (these data storage files are described in the following
Subsection, 3.1.3).

The third and final task of each of the ARIES reading subroutines - having
(1) read the input cards, (2) interpreted them, and (3) stored the appropriate
information into COMMON data files - is to (4) print out both the entire data
packet (except for the KEYWORD card) and as much of the useful COMMON data

file information as is requested by the user, in the appropriate section of
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the ARIES Test Report. The contents of these sections is described in detail
in Section 4 of this report. The subroutines which write them are described

below in Subsection 3.1.4.

3.1.3 Data Storage Files

There are eight COMMON data files associated directly with input pre-
simulation data: controls, edit specifications, and model parameters. In

addition to these files there are other files used by various subroutines

during the ''simulation'" phase of an ARIES Test Run. Each of these latter files

will be described in the appropriate subsections of Section 3.2, and the
present section is only concerned with the eight pre-simulation COMMON data-

storage files:

SCRIPT(I,K)
EDITS(I,15)
TARGET(I,J)
ENVIRO(I,K)
RADAR(I,N)

TRACKR(I,K)
SCHEMA (I, K)
INTERC(I,K)

The file SCRIPT(I,K) contains all input SCENARIO information with:

1 for Measurements Scenario

2 for Tracking Scenario

3 for Discrimination Scenario
4 for Interception Scenario

5 for Overall Scenario




The MEASUREMENTS SCENario 01 data packet (see Section 5.1.2) is read by

Subroutine SCENIN and the following information stored in the SCRIPT(I,1) data

file:

I =1 Radar Biases Switch (0 = no biases requested, 1 = biases requested)

2 Radar Range-Independent Random Noise (Jitter) Switch

3 Radar Range-Dependent Random Noise (Thermal) Switch

4 Tropospheric Refraction Switch

5 Unremovable Fraction of Tropospheric Refraction, Pr

6 Ionospheric Refraction Switch

7 Unremovable Fraction of Ionospheric Refraction, PI

8 Multipath Switch

9 Unremovable Fraction of Multipath, PM
10 TIonospheric Scintillation Switch

11-99 --- not used at present ---

100 Total count of numbers appearing in the SCENARIO 01 data packet

The TRACKING SCENario 02 data packet (see Section 5.1.3) is read by

Subroutine SCENIN and the following information stored in the SCRIPT(I,2) data

file:

I =1 Number of the Radar which is to do the tracking
2 Number of the Target which is to be tracked
3 The number of track intervals to be used

4 Type of Parameter used to specify start of 1st track interval
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Parameter specifying start of 1lst track interval

Type of Parameter used to specify end of 1st track interval
Parameter specifying end of 1st track interval

Radar PRF to be used during 1lst track interval

Repeat quantities in 4-8 for the 2nd track interval (if there is
to be one)

Repeat quantities in 4-8 for the 3rd track interval (if there is
to be one)

etc.
Repeat quantities 1-18 for a different radar target combination

100 Total count of numbers appearing in the SCENARIO 02 data packet

For each radar/target combination up to 5 intervals and a maximum number of
174 track points total is allowed.

The DISCRIMINATION SCENario 03 data packet (see Section 5.1.4) is read

by Subroutine SCENIN and the following information stored in the SCRIPT(I,3)

data file:

--- not used at present ---
--- not used at present ---

--- not used at present ---

100 Total count of numbers appearing in the SCENARIO 03 data packet

The INTERCEPTION SCENario 04 data packet (see Section 5.1.5) is read by

Subroutine SCENIN and the following information stored in the SCRIPT(I,4)




data file:

I =1 Number of the Interceptor to be used
2 Number of state vectors to be handed to the interceptor
3 Type of Parameter used to specify which state vector is to be used
4 Parameter specifying which state vector is to be used
5 Type of Interceptor Operation to be performed
6 Operational Parameter 1
7 Operational Parameter 2
8-12 Repeat quantities 3-7 for the 2nd state vector (if any)

13-17 Repeat quantities 3-7 for the 3rd state vector (if any)

100 Total count of numbers appearing in the SCENARIO 04 data packet

The MISSION SCENario 05 data packet (see Section 5.1.1) is read by Sub-
routine SCENIN and the following information stored in the SCRIPT(I,S) data

file:

I =1 Nunber of Monte Carlo runs requested during ARIES Test Run.

2 Switch to either compute new measurements on each Monte Carlo run
(=0), or to store the measurements on lst Monte Carlo run for all
subsequent Monte Carlo runs <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>