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ABSTRACT

/
(This report explains how to use the SCREEN program, a computer program

designed to evaluate acoustic detection and localization performance of an anti-
submarine protective force about a Naval task force or other shipping. A companion
report documenting the theory of the SCREEN program supplements this report.
The measures used to evaluate the SCREEN performance are: cumulative detection
probability against specific target approach tracks and cumulative localization performance
against these same tracks. In addition to cumulative measures, "snapshot" detection
and localization measures are also computed, which provide an indication of the
detection and localization coverage of the defensive screen at a specified time.

The SCREEN program operates on data files which contain moderately detailed
descriptions ok the acoustic environment (propagation, noise, etc.), the sensor
parameters and tactics, and the screen penetrator (target) parameters and tactics.
These descriptions include both deterministic and stochastic parameters. The data
file contents can be created, altered, and displayed by the user under program control.
Once the data files have been created, subsequent use of SCREEN is straightforward
and concise, involving user-selectable program options and machine prompts for input.

The underlying detection process is a modified (A , a)-jump process. The target
process is a modified Integrated Ornstein-Uhlenbeck (IOU) procesa. The basic
localization algorithm is an 'Information Flow" Kalman filter. ayesian updating
techniques are used to evaluate search effort, along lines similar to techniques found
in computer assisted search programs which are currently being implemented in the Fleet.

/ 'I



PREFACE

This is a report to the Chief of Naval Operations (Op-961) under Contract No.
N00014-76-C-0811, which explains how to use the SCREEN program, a computer
program designed to evaluate acoustic detection and localization performance of an
anti-submarine protective force or other shipping. This is a companion volume to
reference [a], the theory of the SCREEN program.

The theory of SCREEN incorporates the results of several lines of analysis
developed largely by this firm over recent years. These lines include cumulative
detection probability and other acoustic detection modeling, Kalman filtering and
other localization techniques, stochastic target motion models, and the methodology
of computer assisted search.

The acoustic detection model is based on algorithms for cumulative detection
probability (cdp) involving the (,o)-jump processthat have 'a long history of development
beginning with reference [b] in 1964. A commentary on the validity of this line of
model development is found in reference [c]. In reference [a], the theory is extended
to the case of a randomly sampled jump process.

Models for target localization and target motion analysis (TMA) also have a long
history of development. The SCREEN program uses Kalman filter techniques developed
in reference [d], based on the "information flow" approach to the Kalman iteration
technique. This work is representative of a number of generically similar approaches
to TMA and should provide a reasonable expression of expected localization performance
of bearings-only and active sensors. Reference [a) extends the basic Kalman iteration
to include correlated observations, which is an important improvement over previous
algorithms.

The SCREEN program evaluates screen performance against targets that follow
penetration strategies as dictated by various target files created by the SCREEN user.
Each target file describes in essence a target diffusion process which is a discrete-
time analog of the Integrated Ornstein-Uhlenbeck (IOU) process. The IOU process,
and other processes for target motion have received substantial study in recent years.
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The methodology of computer-assisted search (CAS) also has a long history,
and since the SCREEN program is representative of one line of CAS development,
an extended discussion of its development seems merited at this point.

The use of computers in planning search effort goes back to the H-Bomb search
off of Palomares, Spain in 1966, and a subsequent extension of the technique in the
Scorpion search in 1968. This early methodology was further developed and used
in the first real-time computer program for Bayesian search planning, the U. S.
Coast Guard CASP program. This has been operational since 1972.

The essential innovative features of the early search programs were the inclusion
of target "scenarios" to define prior target distributions and move them through time,
and Bayesian updating to show the effects of search effort as an aid in subsequent
search planning. These programs are Monte Carlo simulations and have subsequently
been developed into a line of standardized CAS programs whose development is
sponsored by ONR.

In 1975, as a direct precursor of SCREEN, Dr. T. L. Corwin, then attached to the
COMSUBPAC staff, devised an analytic search program (ASP) for use on a desktop
calculator. The ASP program utilizes target scenarios, described as stochastic
diffusion processes, and evaluates search against them in an analytic fashion. Useful
features of the ASP program which are retained in SCREEN include the capability
to operate the program in real time and to modify the program to account for positive
contact information, remove such contact information, and adjust search tactics in
real time for actual, versus planned, operations.

The analytic search methodology of SCREEN is an outgrowth of Corwin's work.
Work on SCREEN commenced in 1976 under the initial sponsorship of CAPT W. Mitchell
of Op-96. The initial structure was developed by Dr. Bossard and the first working
programs were produced in early 1977 with the substantial assistance of Dr. W. H.
Barker. The first working program provided only detection performance measures.
These were subsequently extended to include localization measures in the summer of
1978.

In mid-1978, the SCREEN program was used for the first time as an important
analysis tool in the Submarine Alternatives Study (SAS) which was conducted by
CNO (Op-02) at the request of the Secretary of the Navy and led by CAPT James
Van Metre. In that study, the SCREEN program has been utilized extensively to
analyze alternative U. S. submarine designs in the Anti-Surface Warfare (ASUW) and
direct support roles. In addition to this use of SCREEN, it was used in various short
analyses by CNO (Op-96) in the winter of 1978-1979. Based on these uses, many
improvements have been incorporated into the program and increased confidence in its
utility and general model accuracy has been gained.
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A number of analysts, in addition to the authors of the present report, were
involved in the development and testing of the SCREEN program. The principal
additional contributors were: Dr. W. H. Barker (1976-1977), Dr. L. K. Arnold
(winter 1977-1978), and Dr. B. E. Scranton (since Fall, 1978). Mr. B. M.
McDaniel was extensively involved in programming aspects during this period of
time and Mr. R. L. Andersson developed a number of computer "bookkeeping"
routines useful to theprogram. Dr. Scranton was responsible for much of the testing
and improvements to SCREEN included during the SAS and Op-96 analyses noted
above. Dr. D. P. Kierstead also provided a useful critique of the program algorithms.

We wish to acknowledge the excellent support and cooperation of Op-961 from
successively CAPT William Mitchell, USN (ret.), Mr. Robert A. Hallex, and most
recently CAPT Raymond Wyatt, USN. Without their continuing support and
constructive help, this project would never have achieved the present state of
development. We wish to also acknowledge the support of CAPT Van Metre and of
Dr. David Stanford of Science Applications, Incorporated, who sponsored the use
of the SCREEN program in the recent Submarine Alternatives Study.
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-infI his report i-s a user's man'ial for the SCRP N projram. ai tool for
an1'zfni stihmnarlne warfare: ien-aoe,9-entq. In this chaoter. an ovprvje'q

of the )ro-;rim is .pven. Chanter 11 thon iescribes ai vairiety of ways,
that S(CPf-El flay he) used- ais an analysis aid. Chapter II1 descrihes the
Use Of the -nroyrran option Ilist, assuqtmi ng that the A et -1i led~ sensor,
env ir onmen t, an i tiropf. files exyist. Cha )ter IV treats the 1lata files
'iseil in S(';FF'i: their contpnts; -;nd pre ' )=r;Rtion. (hnters V and VI
contiin -in extrendo'1 oxqmpl e of the uise of SCRPEN. Chaipter V addlresses
the .rleidescription 9ndl ,ft-ujn phase. Chapter VI illuistrates the
tise of the ainalysesq ontions in SCPI --N.

The SCP17F Iproram odl the acoustic iqte:ction and localiza1tioi
-iqrrinc-3 of adofePnsive qrntisuia-rine wairfare (ASO) screen ah-oujt a
tas'" forcP or high vailue s-hiprnin) uinit. It nerforms this modlelin-) by

ilo.in- thes user to constrijct scree-n formations and test them in
liffeirgnt -Acoistic environ-nents -aja q 1-,t wian ous t;4rgelP.t penetration
t a ct ics 4 ? hel ieve that the --)rN rojrirn is the most deptailedi andi
fltl'l)lq program of its kind in existence. The reiriin ler of this

ha tr j ives:; f irs t, an ovprvfiePw of the intended uses of SCRFFN;
-o-colld, a )rief for-ly into the undeprlying concepts ifvlv1rld third, an
outlinep -f the oro~ram strijctuire; and finally, some historical note.



The SCW:EJ prog-ram is intended to he a tool for uqe in analysis of
ASA screfins. 3CIJ :Ffl performs ma ny of th1)e labo ri ous d eta ilIed
ca1lc.il;1tio!1s which shoul1d pr operl1y he side issues an i not the main
foClis of screen anaqlyses.

In a3 typical app nlicaition, the ASNJ screen modeled consists of one
or ,iore hi gh valuie units ('iVUq) sirreoiini bP y a configu-ration of
staitionairy or movinq, sensors. The screen, toether with its protectei1
f orccq, moves through an ocean area alIong rj planned haseP t rac k
(des,-i -n.-te I P P = Pos iti on and Intended 'At Ion) . One or more talrgets
will attemrot )qrnetrati-)n of the scroen following s pecifiedr pla-nned
-inp-oiaches. After esta~)lishing initiail cowditioos, the 'nr o,,,ra m steps
thi? nja jpenent i n Aiscrfetn time stpns. At any time step, the vairious.
inplits ca-n be yioditiedr (if desiredi) And the detection or localization
oeqrfurmance can ho evaluated.

The SCREN progr-im is designed to be- Tised either as a C;tuId'y a Id
(hatch computer processinj) or '*real time,' analysis tool (interactive
con.-)jter process in 0) . The studiy mode of onerat ion wouild tynically he
risel in analyses of alternative SCRI-FN designs or AS3IV ola-tform stuldie.
In thnis modeit of operation, all the necessary inputs and sequepnces of
opq rn t Ionre sPecltie(IiIn advaince aind the nro,-gram proceeds to ruin in 9
hatch in'yle without fujrther involvement by the onerator.

n eximple of recent lise In the stuly modeA i s in the S~m-a r In e
Altornatives Stujdy, desccribedi in referancR (e]. The aInalysis involved-
two ilternative scre~en formTations anvi thr-,e alternative environments.
For eaci of several aqlternative submari ne dePs i -ns, a variety o f
pomn-tr..,tin-1 tactics were P evplooepi and then pl1ay f-I against the
est-4.)lisheI sensor files amd environments. flesign exctirslons, such as
ch-3.) es which affeict r-adiat-A noise charactenristics, were easily
i nc-rpora4ted. by i is Ino the variousq proniram ruin noptions thaIt will be
lesc-rihi- I-elow-. In this analysis, only the Ietection features of the
:)ro)ir-im were fised. One couild Imageine -a sini lar ainalysis tisin-1 both the
de~te-ction and the locailization featuires of the SCL TrN :ro7ramn.

In the 'real time' nodep of operation, oneP imag inePs a one- or
two-sidfed vame in which the sensor screPen and targepts form the

(oqig ides. In this c~ise. the environment may be assutmed f i xed.
The two sides wou l begqi n the iame by establishing Initial screen,
senosfor the task force andi initial tairget pnretration tactics for

the tarqeti. Th e -)amne couldA be nl-iypI onp or more time s~teps at a
t in-~ Tho outcome of the, -im- at eacih oantse of the gaime would~ he
exaimi ned1. At each pauise In the :jAine, eaqch player wouldl ha1ve the option
to il tor h-is3 stratejy :)a-n'i on the currant infornatiom1 nrovided~ by the
vari vqs-inailysis options. Then thisp actions wouild be evaluaited at the
'nxt paufse. In this mole, theq P~ ro-irnm is ruin interactively on
thR coriutpr.
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The screen performanc- is expressed by two performance measures,
one related to detection and the other to localization. Each of these
easures is expressed in turn in two ways: as a short-duratinn

"snipshot" or as a long;r duiration cumullative performance measujre. The
snapshot performancp measures adiress questions abou it short-term
performancel "How am I doing now?" or. "How did I (o at hour 3?" The
cu-i ilative nerformance neasres, as the name imn I ieq, state the
comoined effect of th screen or sensor -]roun evaliatel over an
extended period of time. Cim'ilative measuires add ress sIch qtiestions
as "How well localized will a flar k penetrator he by the time h, is
60 ntitical miles from the HI?,,

Detection of a tar jet by a sensor is qsstr-np to e a stochastic
proc-ss; that is, it involves hoth deterministic and rando n
(oro)ab)llstlc) ohenormena. A fill 'fescription of this process is qiven
in Ciapter 11 of reference (a]. In brief, the rnroces is as follows.
The s1 jnal processed by a sonar i the suim of a mean valu e determinel
by tne Sonar Eqlation and a rqndon vale which we descrihe as a
(lamda.sijma) jump process, where sigia is the standard deviation of
the random comiponent and lamhda is the effective rate of indeoendent
samoles of this random comuonent(nu~-ner of saqmoles per houir). vqhen the
total signal exceeds a "detection thresholdi," a detection occurs. If
the mean signal is hi. h (sulbstantially over the detection threshold).
then the detection probability is high. If the mean signal is low, the
short-term detection probability is low, bujt still it is rossible to
btuil-f over time to a si-inificant curmulaltive probability. The snanshot
1et-ction performance concerns the short-term dietection orohability0
and is closely related to the valuie of mean siqnal excess. Cumulative
d]etection performance, on the other hand, involves both the mean signal
excess taken over the duration of the search and the accurmilation of

etection opportunities over timqe.

Not all sersnrs that have high ietection nerformaqce are able to
loc;ilize the contacts accurately. Th,!s. the E program has the
cap-hility to evaluate localization as w(ll as itection. This
locAlitztion measre is describedL in Chaoter ITI of reference [a]. For
our present otjrpose. it is sufficient to stite that thn mpea sure 'is-
relates to the expected localization information founrd, In a Kalman
filter solution formed on the target. As with det-ction, there is a
snasPhot (short-term) as well as a cumi ative rieasqure of localization.
The snapshot measure evalujates the mean localization informatinn
available in a short span of time. tasically, suich localization arisas
fron cross fixes between nqssive sonars hol(ing contact, an active
sonar contact, or combinations of these. The cumutl ative measure is
akin to tarqet lotion analysis (TVA). It additionally (indirectly)
incorporates such localization data as hearingi rates an,
:ionqimurltaneo,,s hearings from different nlatforms.
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In this s-ctinn, thF 1.o~ica-l strict~jre of the 3C-) r oqrarn is

~L.L~s.The~ pC(' roq-ri -ets i ts i ol)it lata from three
tyor s of la ta- f itI-s, tolather with inouts provide-1 '1iractly I-y the
rOnar-tor. The three file types cvre-

(1) an' orivirorn.Rntil filp,

)) i a sensor tile, iand

(3) ne or more tAr jet t iles.-

)nlI, oneqor eici -)f th 1)Q nv ironmen ti Ianvd sensor f ilps may he 1 use4,d a t -I
t I -- , nit -uI tit I le ta rint t il I a-re -alIlIowe, .

Jnon r-r - im i n it iil i -:ait i oni the SCiR!EN nro-jram cuies the user for
f ile idepntif ications. Ther specif ied f il s that alreadi~y exist from~

-r~ios~ork -are nrccesse f, i nl the user isq promnted fo r th1)e i nputs

rjuirei to crePate -iny other f ileas. The contents andl orqp-aration of

f ilm contenits, or t o aicc-c -i ff qrqnt f iles fir inq nrorjr -m Xecttion,
this, i; ea;sily lone by qelectin-i nn -anronriite nro,,rqi ontion. J

SAftar delaijthe ac t i ve files, the nroqra9i
oncer itor is I i ven a9 choice of proiram execution notions which hp canl

A'se to iirect the s'-sqetflow of the oroir'am *ir A suimmairy list ofI
these o!ntions is qiven i n Ti"ahIe 1-1 . The options are! described in
ft-lil in Chqnter 1ll. Somne nt the thin-)s that can bp done with theseI

opti )ns includei:

(I ) ~iko formattedl lists of the innit f ilIe contpnts used I
rJs3*LCOWJ, etc*)

r? ompite detection covqra-le map for a sinqie se nsor, a
s 'neci tiei i rohlp ot sensors * or the whole screen (i)S
or r)-13T:P).

(3) colnote. a. tarlpt local i 7a-tion rcov Pr - e man for a irotjo
of sen isors or t-he whol s ;cr een (P 'STFP),

(4) dlsnly a n,3; of the -)rlior triet prob abilIi ty
list.ribution, aIs -ieter,lined from the tair-jet ti les
'4 A P. PA AL)

(5) comoujte ani drisnlay a rwao of th pe st im -9t,*i t)os t'r ior
t~r'jet pro.5ability ilstri.1'ition afite r searc-) hais been

4-L



(6) comp'1tp the cumula1tive probahility that t he screen
A etPC t ed A t qrje t At each time s t er of anproach.
(C PP. C[PL,:4AP. 'AADL) , 'ind

(7) summa~rize the screen localization performance at each
time step of qipproqrh (Cr)PL,MAAP-).

A goa&=m 911~perimposeq a qridwork over the o 'neratinq Arei
stirroun-linj the screen or sensor -ind then Computes for each qrfIroint
the con-litional .snishot deptection or localization asc;imin; a target i-,
IocAted =it that gridpoint. fhe tqrpt files (Iec lir ed dtirin-) prograIn
initi-glization define equtally p rob')a IlIe t ar-jet scenairios. Thuq, th,
tqr-.>.-t ror is a conrlooite over all of the- Aeclair'w tarrjet files.

The detailed description of the vari ous mnt pairameters, the
sooh)istication of the- ;lrorithms in uisq in the SC (?EEN )rorrgrn, and the

mutpiiyAnI complexity of its various- ouitput f orm s mna ke it
fiseftil --nI f lexile pro -iram. Unfortunately. this Aetail requjires i
subs~ctantial aimount of co)m njte-r power qnd the baqsic files are tedlious to~
sePt ijp initially. However, once the basic files have Ib)en established.
most of the pro-)rim-*. complexity wrill, he trinsparent to, the user an-I
the )ro'gram can he ruin w.ith a mo-lest tnderstandinj.
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'TA

The beginnings of the SCR :E ' thieory c--n be found in early Computer
Assisted Search (CAS) work' by Nalner, Associates. In particuilar, the
notion of searchi ng ajainst a t arget prior distrib.ution which is a3
colloosi te ot target "scenarios" is diue to this early ettort.* See-
reference (f] for -a disciiss ion of these conrapts.

An imneite ancestor to SENwas a get of interaictive pro Irams
developed for thp Pacific 'ubmarine Force by Fnr. T. 1- Corwin in 1Q76.
In -is original deivelopmpnt (see, for Pxanolp. referencp [q]), -I
com:)iter prograim wn s *legi Ined for ise, on ai dA:n dpsk'top calclator to
-assi-st a carrier task fo~rce, in desigining its screen coverage) so as9 to-
detLect onposi nj screen suib-mrine penetratorq. The pro-ram was destIgne i
to he used in real t ime Pand al IowePd the i n clu is ion rof contact
information as w4ell as retroa;ctive corrections; to sensor paraImeters ani
contict data as the prohlemi evolvpd. Origlinall1y (1esignl ias a tool to
,aid in Iesi gninrj direct sunport suibrmrine patrol areas, the proqrpan

provxid to hep generally uiseful in a numbl er of sijccessfij1 onerations.
About aq year aftter Or . Co rin,'s or igin wiIiork, O'n-06 I ( CAPT

Iilliam Mitchell) exopessed a desire to design -i computer oro-grim to
evalluate alternative task force screen depsig~ns. The ob-Io-ctive of this
anal /si s was to a llow Op-Q6 I to test pronose-1 new system nrocuirements
in tip contpxt of a protective screeni consisting of a variety of

ens:)rs , i ore to deteirmine their -nir ji na1 contribiftion to the
overill capability of naval forces. Thei Drogrqm as5 originally
c onc i ivedi ;,a1s r eqi irePd to be flIex ible enoug-h to describe va;riouis
iltarngtive sensor platforms in sufficient detail to distingujish amnonj
variouq design objectivps.

The first projrams 'ievelooe'I for 0.)-061. restrictedi to detection
measuq~res, received favorab-le response w'hen they were depmonstrated in)
1971. t~nrly in these reviews, CAPT J ohnr Underwood, UJSN (retired)
stated that localization information. as well ais dotection information,
sho ild b~e i n,71udel. The present version of qCEH dflresss thalt task
and ,,rovidesp- both capabilities.

The SCREEN proqram ha;s been iisei ext(ensively ove-r the past 19
rnonti)s in various Naivy studies, pairticulairly the Sujbma-rine Alternative
Stu ly. sponsored by Oro-f2 and SOmeP ajdditionajl short timeoframe anal yspq
by ') o-OQA). The Op,-fl?) work i s the nost extensive done to date. k
sijmmary of the results of that analysis is containedl in reference Cel.

SAs a result of the recent uise of SCR EE N.
we t4 that the dletection portion of the program is fafr-ly well
checked ort..tshouild be noted, however.* that there air e 1 :terally
rrill Ii ons9 of pos s I bl b1ranrc heas dtinr the couirse o f a1n a nal1ysIsq
'itil izlng SCPREPJ and that it is physically imnpossible to explore all of
thesse branches tor looicail fla ws in the program. Thusi-,, while we
e xpr, ss confidence in the overall oerformance in the detection portion
of th-e projr-im, there n-ay remnain some p-atholocjies to be corrected. it



is; onl1y sli-jhtly humiorouis to note tha4t virtually every tlime a frpsh
anvi1yst his hpqn introduce.1 to the ' rojrwn , he hq s I is cov er ed some
:inr ,:)1orel ")ranch ind ujsuall1y has ujnearthqed somre behavior in the SCREN
proi-am which re-sulted in .';rogjram molfitqon.

In contrast to thec dentf-ction port ion of the ' rolram, the
toc,41tz~tion ontions hnvP r celvel very little use beyond the InitiAl
'ehi IjInj). In thR nigr fuiturp, when thp locr izit ion or) rform an c0 i s

,Ise In1 w vr us- 't Tidl Ps, it rcan ne exr.ect~id th-it so-ne ch;4njes to the
)roir am wii 11-e i r ItIica t 1 . Un ti IPyr or i ,r ic s is obhti in e 1, i t Isq

imnr)qs55j 1 to express the 7,ame l ior P s of confidence with respect to the
loc-il ization nortions of the oronram gs his hq~n expressa with reqar.d
to t'~e let ctlon nortions.

-Pi- ctrr-nt !ro'lr-m existsi is ai si-le Ia r -_, ForTRA14 'program.
ieci,is, of thi 1-ilr n'ml~r of nro-)ram ootions; av-iil ale', the mniftied

corls occintes !i fairly l-rurj. ;molmnt ot cormluter nen"Iory and therefore
rej lires a veRry r 1ca hb19 compoiter to rtin. It is exiaect-i thait in the9
nq-ir fuiturp the proiraim will he hroken io)t- lo;Ilcql units which will be
in iiv iiil1y axaectitahl with riore 'nodeqt memory/ requ irerignts.



In this chapter, the !ises of 3CREFIN are dIsctjqs1. FhP first
section surveys the types of rroblens that can be a ldressed. The next
two sections treat the tactical decisio'is which nrn necessary to
provide a tactical description of the oroblem to be analyzed. Finally,
some overall remarks are made on the :;vssihle analyses that can he
pertorned with the 5CREE4 program.

The SCPIr4 proiram is nominally desigqid to aid in the analysis of
an A W defensive screen placed ahouit hiih valuie shipping. However, the
projr-im design lenIs itself to a broader range of apolications.

At one extreme, the SCrREEN orojram can he used to analyze isnlateI
tactical problems. Examples of these are as follows:

(I) ,==gn-onC_niajP.,nen. A screen consisting ot one sensor
olatform (possibly with several sensors) can be the
basis for an anlysis of a one-on-on enjanqement. Nhen
a suttficlently short time steo is chosen, specific
ipproach/evasion maneujvers can he modeled for both the
sensor platform and the tirqet. The Kalman filter
target motion analysis bhuilt into the localization
portion of SCREEN can estimate the refinement to a
fire-control soluttion. Performance in different
environments can be analyzed. Use of several sensors
s imi l taneously, includinq selective use of* active
sensors, may be examined.

(2) (ne-on Prin2_eLeL. The SCREEN proir' can assess
the performance in detection/localizatlon by a single
platform against mlItiple simill tanrous targ ets



considerinj the sensitivity to environmepnt, the effect
of relative hpearings holdinj contact, etc.

(3) 'iiny-gn-one. mn-aann -!toQ.PeL& rhe SC EEN
p 'mim several sa Anlytfrm qlos taoncotsvcal ient
.jro-ir cepa so-c pnayzem varis tci o enorsevents

t~rqts i n Iurli n ftpin~ ijr-iesoftask torce
co-minc iios (os-i )y e-jiri-Iinteractivon r-ither

(4) s-re ealenfpe-fuit s The SCRPEFN orograIm ca n
examine nn enprigement ')etween a re~active scrgen olatform
(surh as a- decrk- lauinched wveapon or search platform) and
a tar jet. Th is w ouldI reqlj1 rp two separate runs of
SCIEEN 3 onR run to mo-lol the jenerql. task force screen
or the performaqnce of the host ol-itform's search -- 1
which is usedPr to jeneraite the detection anA localization
opportunities (location -ind size) for thei reactive
forcoes -- andI the srec ond ruin to model. the reactive
unit-,' performanco (redetection andI localization).
Jndoiht-'fly, the -3ec ond ruin wouild use a nuch ti-jhter
time ,te.p -ind spaitiail resolution than the f irs t would.
Fhis type- of analysis would aiA in nroper olacement of
reaictive forces wtthin a9 screen.

(5) L.screen u adoIL rhP SCR EEN
program can heln analyze the effects of task force
noise, the possihilities for mutual ev ch ange of
infor-natlon, and the plaicement of localizin) reactive
forces. A typicil example of this analysis is placement
of a flanking sonobijoy field, taikingI into considleration
the effect of task force noise inte rforence:.

At the onposite extreme, th- SCRFEN proqram can assist In
anAlizinj the performance of A task force in An extendedl scenario. A
Hunter-Killer (HUK) Gyrotip e!valtuation may extind over da-ys aind includer a
nulmber of envi ron'nents . The evalIuait ion of task force tra ns it
vuulnfrahility includes d if f rent env ironmenrits wh ich imol/ different
ietelosive screen confijuyiraittons andl different attack tact ics . SU Ch
inilyse5 wituld involve a composite of several senarate runs if SCRFEN.
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In this section we will discuiss the thought Processes that are
involved in designing a defensive screen. Any Analysis involving the
SCREEN program will !Jtilize some thought process in the s crePen des ign
aind perhaps use the SCRI- FN prograim to modify the des;ijn from time to
t inQ.

A task force screen i-s primarily desijned to counter the likely
penetration tactics of onposin-; submarines. The opposition oresrnalhly
has the mission to attack the high valuep units in the task force.
rossily, the attack< of the escort units themse lves is a secondary
objective. Success for the targ)et -iny oe mea9sured by oenetraItion to -a
iesi.;natedl wea '-)on l a, n ch region. SUCCPS9 as depfined1 hy the screen is
to minimize the likelihood -f this event.

Before we Jiscuss the .1!estion of what rt-astrr ~f e f f!c t ivenePss
the screen shouild uise in assessing its performance, we nota that a1 real
encouinter betweepn a defensi ve screen and opposig I qsubma1rines is a1
two-sided jame where each side h-is ,--Artial information abouit the other
sidie and each si Je Is, operqting under certain ccnstralnts that limit
its options. Theoretically, o' otimal screen desigIn shoil IbIe a solution
to triis two-sidfed ciame. in t)racti r-. however, the solution
Kos3ih-ilitles ire so nume rous that no comnlitable soluition to the game
i s ' ossiol; thie isuzil proceduire is to Postulazte reasonable tactics,
eval-iatq them, and modify then in search for configritions that yield
impr-'vekl performance. This is an inexact science subject to errors in
application.

The sm-irta-jet. Usually we assume that the penetraiting target
has some i nformati on airout the screen comosition and that it w'ill
attetmpt to evaifa screen units to the extent of its knowlqdp ;e sri lct to
the primnry objective of accomplishinl its mni ss ion . This b)eoni the
case, the- task of the screen desipjier is to produice a screen which is
suifficiently nonporous that the inticipitel Intelliqent target will be
'inan)le to exploit gaps in c ov erageP. Such gaps 'night aopea-r, for
exa-mpl1e,. between an ouiter screen in-f -in inner screen. The Pentratinj
tarjet coul-d exploit a gap hy skirtinq around the outqr units and thpn
paissi nj ahead into an aidvantAjeoris position. Of coutrqe, f or each
mod1i f id( scree-n conf igriratiton, a new sePt of Intelligepnt targePt
pen-itratio.i tactics is Probable. At some Point, small changes in
tactics produice neg-liglible chainces in screen confi-guraition andl the riser
consideprs the screen to be fixed. It Is important to realize, however,
that in reality this is A lynamic two-sided problem and1 that design of
an optimal screen agiinst fixod penetrating) tactics may resul t in an
optinistic Assessment of performance when in tact the nenentrators may i
hp ab le to adapt their tactics. Conversply, the ipsig)n of ontimal
penqtraqtor tra;cks agaiqnst a fixed screen conflgriraItion may result in an
optimistic assessment of the p~enetrator**s capability when In fact the
task force. cori-inier may ha ahle to adlist his screnr placements.

C4UiigcosL~L In addlition to considerinj the two-sii l



ja'n- with th a tar-7pt *the design of a screen musgt take into account
va4riotis operatinig constraints. [he most obvious, oerhans. is that the
spc'a i of iaracem dictaited by thQ P14, which the screePn defeInsive units
,nAy b e onl~dto maintnin, ma ny not be op t imalq for t hePir search
ft nc t ion-. No Ao riot wish to discuiss the question here, hit experience
inltcatas thait 4ircratt carriers do not slow down to gilve screen uinits
o-)oo',rtjities to -,Parch for or attack =ittackers. Thu is, .somet Imes
sels-,)r A~attorms rqt i st i r 3njj in spri rt and1 Arift or similar search
tactics rpqliltinj in irico'rylIete or less thin optimail coveraqoe of the
sq-arrh area. S omnI rnims t.heP penetrqtinq tirjt can take advantage of
these;, -jaips in coveraeje. particuilarly aifter it detects the noise
r all iti- Ib y the -se irch l it form iiir ing the sprint phase.

()ther conistrints on the screen desi'jni include collaiteral duyt ies
of some of the -;earch uinits, part ictlarly the- case of surface platforms
in tYi4 in-ifr screen about -in ircraift cirrier (CV). Suich screen units
rnay 'jwiVq to r)norfor n point dIef-rnqp :9,1-1in st cruise iss ilIe attacks,
riztrieve i-wnedi aircraft a1nd *ollots lost at sea1, aIs well as perform the
uisua-l ;reen detection functions. These, othor duities not only distract
trin" the je nerail sea4rch , hbut alIso( f orce. the? escorts to maintain a
)oTIti-n very close to the ')h' ril ated noise of the high valuie u n its
uihin inmay fujrther ie ira le their detoction porforriaice.

Thv operaitinq chairactaristics ofthe seParch units providle another
common s~ource? -f conistraints. For exaipi due to the endurance of the
aircraftt, hielicopters cin -n-intain -sonob)Ioy fiolds onlIy to about 41
milps from the launchin-1 plaitform. This limitation mnay result in
sono)u'1oy tfields bein' placed In hi )h hacrk-3rorind noise rej7ions or In
,portions of t) P search area where thpir :ontrihuition Is; less than
onti uial

(omminic.tions riquire rnents are th- i'as9is o f another k ind of
con--,trint on screen iinits. rirect suinport submairings aire ain obviouis
Pxav'tole of a screan unit whoso perfnrmanice: imay face sevezral limitations
)a.c-l'se! ot the cor 1nioc1t ions r-evirement. VP aircrift may not be
aivail a'ble 'aPcatis4 of Aqsijriment to commnictions rqlaiy, or May not he
ibl- to 'noutor as, lar,7P a sonob'ioy field Itue to collaiteral1 t-a4sks.

Prowier des Uiin Must taike thePs P vari ous constraints into
conq i der-it I on.

SIt has been m-nt ione 1 var io(Is
p~lices that the SCPFFN )ro(Iram' cont-iinq '-oth de-tection and localization
mnpstires. Histrcaly, ainalysts of screens has been restricted to
ipt-ction bPcauise it has been dilffictilt to olbtaiin -jeneral localization
Pertor-n~nc4 rneasuires . A te S4 si a 111t I o!s ca n p~erhaps Ass esqs th e
eff icacy of a livpri fix#-d scree!n hit lack in flexibility. The SCREP4
projrsin allows the potential for eval'iati--i screens from the viewpoint
')f thepir locailiza4tion capaibility.

flifferent ty:,)es of screen 'init-. isolaiy wideply vairy i n ipt-ction
-irvi locali7zation -- r torr -nc e. Pass ive escorts wjhi ch ut IlI ze the towel
airr-iy's fre-pjiiently ara ch-iractprizn1 by very lon-I ra-in -) detnctlon



capab)ility. However, the ability of these sensors to localize the
target is often very poor. In addition, the nassive p-lttorms are not
necessarily quick response olatforms, and so even it they could
localize the targets, they might not he in a position to launch i
weapon. Other screen elements such Ps helicopters usini dinn)ing sonar
-ire extremely effective in localizing contcts once a detection has
been male, otit are fairly Ineffective in achieving Aetections if the
search area is very large. Active sonars generally provide good
detection an.-d localization capability o)ut the tarjet can almost always
hear the active sonar before the sensin-) platforn can detect the
tarjet, and so there is the serious diffic:ulty of the tarjet -ittemptin .
to evade active screen elements.

A well definer screen in terms of both detection and localization
performance wouild place its detecting ,inits so that a target would he
locilized with high proiuabillty by the time it arrived at its launch
region. If con t inuouis fill coverago is not possible then early
war.,ing miht enraLle quick resnonse olatforms to position themselves in
order to prosecute. This tyne of mutal assistance among search units
may provide the oest overa II screen design. Nhil e it is ditficult
enol h to Jesi In a static screen if th two-sided game is allowed.
desi ;Inng a dyramic screen in which screen uinits react to their own
detections is probably an order of magnitide iore difficult. These
qtuestions lead to challenging and stimulating analysis.

. ._ _The logic al anproach to designinj
a static screen is with the study (batch) mode of operation of the
SCR E1 program. Candidate screen designs can be played against
appropriate penetrating tactics ani the results analyzed; the moasirp
of pn rformnance is minimization of the prooability of a successtl
attack hy the .)erietrating submarine.

In the past, the SCREEN grogram has also oeen jsei in real time
anallsis to plan a dynamic reactive tyne of screen. In the work by
Dr. r. L. Corwin at COMSUVPAC, which forme the basis for SCI?EEN, the
projrams were used during actual exercises involvin) a task force wit'
direct sulnport submariness this rpactlve screen design was the
princinAl application of the e;rly programs. Further remarks Rlon;
this line will he made in discussions of uses of the SCRFEN prograo
0 el ow .
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The de~sigjn of penetration tracks for the targ~ets is, of course,
slmnly the other side of the two-si-led qname. The principal parameters
in this dpesi-In involve the tarijet's uinderstandingj of the screen wh ich
he ic; tryin~j to ppnet-ate.

In rpcpnt analyses of sul-vaarine alternatives, the 13CR 1:F'I nrograoi
--1s I Is ei to ainalyze penetration tactics a-ainst screens consisting of
both paissive -1nd active screqn element7, whePre the c onsi dera-t ions
involv0'i in tlie es iq-pi of tetrrqet Pprnetration trarks incluided such
thi~i s a;s:

1I the r,!lati onshi') between trirjet s 'eoed -an d radiaIt ed noise
(which, o )f c ou r so, a ff ec ted the-; Per for-nanceP of nalssiveP
sensors in the screen ind the set of feasible aqpproach
tracks ),

(2) the r~ir'jirq.aent impose I on the, peneptrating sib1marinQ to
rperform a ro'm-h localiza;tion of the screen elements in order
to desi In inevasive rnaneuivers,

3) the re~jiiirement im 'posed( on the npnntritinj subm)-arine to
co-mini cate, cleair bafttles, a nd perform other hoisekeepini1
fI ') C t i ons,9

(4) a1 totail tine budoqet durinj which the zinproaich to a1ttaIck haqd
to lie achieved,

(5) the distri-uition of initial arrivil from which the task force
prieetration was asumedl to conmence,

(6) a sel ctionr arnorvj two altern-itivo w ea-n ons with a:ttendaqnt
19aiiic ranjp rn- 1 r irempnt s,

( 7) a -Uectton qmon'j a-lternaitive launch -noqitions for a4 liven
wa-pon, aiH

( A) *(nirtAcu-lany aoplicable to diesel. subhmrines) the ability to
maintain suifficient res;erve p roptulIs ion capacity to escape
after the initial attack.

This analysis of tArjPt ppenet rit ion) tictics wa 7 probably more
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elaborate than would typically be enjaged in screen analysis, but it
turned out that the care involved in target track desin was needed to
show the true effect of the differing candidate submarine capabilities.
Reference (e] is the summary report of these analyses.

It should be noted that the target tracks designed for screen
inclujde uncertainty infor'ation in the placement of the target track.
This uincertainty can reflect either: (I) the screen's uincertainty as
to the taroet's location on an asqsmed approach tactic, or (2) the
tarjet's assumed uncertainty in the location of screen units since the
placement of his track on a relative motion board ahout the screen is
subject to error due to his uncertainty concerning the location of
screen units.

The performance assessment that is done by the SCREEN program
serves the purpose of first desiqning screens an 1/or penetrtin-3
tactics, and second a ssessi n-) the resul tqnt performance of these
defined screens. As rTentioned before, there are two ".,eneral measures
of pirformance providel -- detection and localization -- and each of
these has both short-term (snapshot) and a Ion) term (cumilative) levPI
of -- rtormance. 4e will discuss each ot these in turn.

_ sooae " The short-term performance of screens is

usel as the basis for so-called coverage maps which )asicailly orovide
the pictorial representation of how well the screen searches out the
coverage, area of its sensors. For both detection and localization
coverage maps, the basic condition assumed Is as follows. A grid work
is siperimposed over the operating area selected. For in individual
sensor or sensor group, It would be a relon aboJt that sensor or grrxin
or it could he the coverage area about the entire screen. The size of
the coverage area is an Input provided oy the user. At every gridpolnt
of this coverage area, the performance of the sensor or sensor group or
screen is evaluated conditioned upon the oresence of a suhmarine target
at that grldpoint.

Typical coverage maps are shown in Chapter V1. A detection map is
basically derived from the sonar equation. 9y posttlating a target at
each of the Iridpolnts, the detection probability for the screen is
evaluated and a number is placed on the .rldpoint which is ten times
the ),rohabillity of detection computed for that grldpoint. A blank (no
entry) indicates that the letection probability was less than n9. N
star indicates that a value greater than .Q5 was obtained and a numeral
bet ieen one an d nine indicates that a value within .r5 of that numeric
4iJantity was obtained. By superimposinq coverage maps for sensors or
oy cilculating coverage naps for screens, it is possible to see at a
jlance where the high covprage areas and low coverage areas exist. As
a first step in coverage design, the screen inits would be shittei
about so as to provide a pleasing appearance to the corresponding
coveraje maps. We have deliberately avoided stating what "pleasing" Is
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")citIsp it ma y he a f unction of a vnmber of thin is. Onr-e m-iy, for
exanvn,p Choose to al lo" an in dietect ion coverage maors in order to
Provide ov'qrI-inp;in-j coverage which would give netter locallizaition. O~ne
ri i t alIs o despire to providep increased coveri-je alonq3 the locqtions of
ios r likely inonroach tracks, aind Provide only limiitedI coveraqe where the
:i np r v:ch trac'<s are le ss lilcely.

r i~ overaqe m--n. is applicatble to a speciftic set o f rai atedr
tar : t noisep lqvels. 3 in ce dIif fereont aipur oic h t raic ks< ma-y en tail
dJ f f, r-t tarqeot noise 1) it. t rns (becaumse they ent ailI di f ferent 5 peeds)
ainA henci 11 ff rent r--, faitedl no ise lIevel-s , sePveralI cover rqe nrs nay be
i ac i ;a ry in or Ipr to obtaini a ;ood cotiposite covera'-ie ni ctlirn.

1-(c-il iz-7tion coveraqe 'naps -ire ainalo rntis to (jetection covera-je
-i )n except th)it they provide informa-tion aborit snapshot local i zation .
Sinc(- the sn-ir-, ot localization 'n-is consi1 Jer short perio Is of t i -e,
loc-il izit ion is only achie ved as there is, m opportinity for a1 cross
fix )et"qen pq-,sive (et, ction) s~mnrs or -) -ictive detiction (in whic&)
Cas"11 * both ra-n-3r -3nr f!i rn ii rj a re oht amen, Pd aind, therefore, ;I
Iloc11iat i.) n rtcurc ij immne d it eIy. I n the dIes;i -) of a screen, the
lociliza-tion snai-pshot ms 'nnaiy lhe- useful if it is nePlieved tb-a4t tlie
nooortj-iitj es t-or cross;.-fix or -icciurgtp coverall can hn capit3l ized onr

i n )lI i i a c tive( frrcePs o r , ac h ie.v i .i tt -ic k s. Imolicit in this is the
re-i ire-iont for co-n'unicat ions which haq not t-een Aiqruse I thus far.

jjveL~ rz 2 he ultim,-ate nqrf or-ance me-qsuires
for thie sc reepi ire t h e cumulaitive3 -erforna4nce measures . Snanshot
covnr,-ija 1r-), 'ire only -in indlicat ion of detection a3nd locil izaltio)n an I
dlo -lot f*aik e i 11to qccouint the k -it.cs of the -orobi en which aqre all
imor tgn t inr ther f inalI an 9 p;isc;.

C-he C cu-1u I-it ive detecti on -ae- s'rrps -ire of two t ypes. First, is the
cat ilaition of cumuq~lative probanility of 1,etecti on -q a ins;t spedi t ied'
tarpet .ven-itration tracks 'is a function of ti-ie. This probabl-ility can
oe usqed to cailcuilate such -lea -siires. a9s tho probabil1i ty of detecti n j a
tairget .- ni-or to the arriv-ail )f a target at an aittactV lauinch posit ion.
")uc,) airum-ilqtive letection :ne_-sire ool e usedI in study (batch) mode
of )efr-at ion.

In add-ition, it is nossifbleP to use the cumul Iat ive detection
rneas'lres in dynami c de-51 go of ai screen by exami ni nq the post erior
listrilbtition of tarqpts ljiven search bhy the screen with n o pos it iveq

dept-rction results. In this Circuimstaince, the rp')ion where the covera(-e
was heavy wo1i1 I hiAve haen well searchedi and therefore Incs 1 i'lly to
con inr the! tarjet it no detection ,vis in f-4ct oroservel. On the other
baai, I , I i ' htl y cov,,red area-s Aioirl I te-nd- to be more 1 ilely spots for
tairgets to occur. YxaminAtion of these nosterlor mn ps miy reveal
ta r -i 1h ot spAt-, ," i .. , Iocal i zei areas, ihere the posterior map was
sign)ificantly hig1her th-4n elsewhere . Aftpr the S ~E N nrouirqm is
onier it- I -pitrc tively, it woril d lbe loqicail in suibs;equent tacti cs to
placo r, ictfve forces so as to cover these hots!noti as they depvelopr.

In -ictual 'isp of a ororrm sIrni lar to S3'.WFW in the Paiciftic, these



hotspots a roseP in a nu m bePr of ta ct icall Iy s ig n if ic -9nt wa-1y. Frequepnt ly,
parts. of the planned covqraj)e of a screen woril- remnain uincovered (itip ,
for example, to equipment otita )P9s ) on ce these 11t a'ePS were
incorporated into the screen evailuation, thoir effect woul~d be revrea1e'i
in toeP posterior maps genpraite1.

i~ e~miin heeposterior mpit wspossihlp t r)constri!jct
collect ive acti on which wotil d search some of the gaoped cover age area.
!i t")isc means, it was possible to pa;rt iall Iy recover from syste'q

malfnctins y dynaigicall/ Pvolvivj th- screen.

Cumulaitive loca4liza-tioni is in es.sence a Kalman filter solution for
a tirgot following the :postujlatedJ anpronach tact ic. As time evolves, it
i s -oossible for a passqive screenr to develo[p a3 very iacc ura te tarqet
loc-iliz-tion -ind this; is; reftlected in th)is locnlizatio-i mea-sutre-. Thus ,
it is in pr ior ipl P po ss ib-le to 'lesi ' ini ' agsive scre en about a tas1

torc to locailize a t-irget by the time it -ienetrated to a roredesi-)natPed
critical region about the hijh valuep units;. It would be ao nrooriate
theti to place reactive forces or other *ttack weapon systems so th't
the; cold prospcujte locil lzation-, achieved ',y th ou jtePr s creen
(-eem nt s . To the best of ouir knole-fge, no screen to late has been
lesi gne:d with this tyoe) of analysis and so theP true value of the SCRI-T1'1

pro)ram in aili ng suich dlesigjn is uintested a-t th)is Point.
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This chapter tells how to use SCIEN and modify the inderlyin -
data files. It is Asumed that the Ietaile1 tIiles defining the
sit i-ition alre-iJy exist. The preparation -f thosp files is the topic
of .'2pter IV. Some technical terms ;re defined in the corresnondin)
section of Chapter IV, however most terms will he fa9,iliar to those
-icquinte1 with the sonr eqJJtion and its use.

The 'SCP77N program is hrjilt around an ootion list from which the
user selects the tasks he wishes to perform. Upon completion of an
option, the projram again returns to the main level option list for
further task selection. Some of the o tions lead in turn to a seconi
lev el option list which defines the tasks that can be erforyied within
that option. Other options reqiest data input from the riser prior to
perforring the selected task.

In this chi-pter two conventions are uised withouit further comment.
First, ranges of many p~irameters are limited by parameter statements
which can be altered it necessary at the cost of recompiling the
projram' these are indicated hy an asterisk -- for example, the
current program can incliude in to 40* sensors In the screen formation.
Second. uiser responses to program prompts ar- !Jnderlin-,.

The actual sequence of riser-provided instructions to begin the
execution of 3CREEN depends on the system level software of the host
comp.outer. The followin) instructions aonly to the P I'AF 4on.

For the PRIME, the user accesses his directory, which contains the
program CiFEN as well as vartous data files that have already been
estanlished. Program initiation begins by typing the command,

OK, SEQ SCEEN
GO

The program first performs gn automatic hranch to option INIT
which is described In ftill below and In Chapter IV. This loads the
selected data files and sets the program clock to the current time ani
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t ime increment (fFLTr T) a s s pPc if iedr i n the ENS f ile ( if oneP is
.1ecIa-ire'i) . There are throe types oft data f ii s involvedi. These are,
toj--ther with the manemoni c names:

I ) P~ f ilI'q: this contains acoustic environmental1 da ta
-ind c-irtain sensor contours.

(2) 9 fS tiI,!: this c onti s the qc reePn formation a nd
sensor oreratinj or)rv9Anters. -ind

(3) F£jG file(s): th is contains ta rq Pt operaitini
)arani- tprs. 'iore than one tarqit file may h-e dl-clared.

In the similest mode of operation, t Ie til1es al rePady exist n)
]i', in which r-ase the, -ri ,;im:-)y lecl-ared by the resoonsest

E.-TI-- ACOUSTIC :)ATA FILE 40. C(1-00): J
SPHT ~SN0P iILE NUMr3Fq C 0):J

F:'JT:P FAQGFT Fjf-E NO). (I- 90):
FATEP TVPGFT FILE ;40). (1- 09): (

In this examol e , thep fil C s d- cI i r adr h -v2 t ho na mePs P POPflI , SENSO I ,an i
-:Al )I . 11 -j t rIe t a rqet til1e s ,i" -iy ne decI-Ired(I. The rqqliest for taIriet
f il-sa is ter'inavte'i 1y sn.-)cifyini f lC 7-ro T'i~) Te P r o -ram thprn
e-xi~ 1 1T . 'Jote0 t ha-t t1)e u is er c -in '-yp -ss dPclaqri1ng- anyv t yne oftt ile
b)y e itprin I a 7!,ro CO)

The next cornnifter re soonse is9 to print .a header which tells, argon I
otheir thin'js, the version of SCI?-FN thait is being executed. This is
followedl hi an qtutornatic h-rich to option ')[TPUT which is 9 rnquiest for
ai file to receive comnitr outpu)t:

ENTE:R FILENAME FO)P ()UTPJT (C for c-onsole):_
APr)FNr) FO PPFSE If FILE (Y Ti N): I

Thi- allows the uiser to c; ecify the FOPTrMA. namne ')f a disk~ file to
rsec ivp the n rrj ra m ouitpuit ( in this c -seP,, naqme d 'OUTPUT'). The
senl c teP-f f ile may I- he ri n rnded or er-as'-1 and restarted. It dloes not
,vatt- r on the Pq4I--,F l 'e t he r the f il al qIready e x is ts i n t he uIs e
d ir ec t ori . I f th- user 9P -c if ies 'C -*t hen ou itpu)ijt is di1rePc ted to theP
fus-- conlsol e* Pro jrain promipts iridl error message.1s arp sePnt to th e
co ~ in -iny even t.



After exiting this call to OUTPUT, the program enters the main

option level and requests the user to select an option.

INIT TSTEP POSIT MARGE BEAR COMI OUTPUT
D)NF LI-SS LCO( LPIAA LSqN LTAR
JLOSS UCON UPIF4 USEN UTAR
PF)SE;,4 PDSTEP CDP CDPL MAP MAPL

SELECT MODE (HELP GIVES LIST)t
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T'i pro iram options ire, listed in Table 1-1. Any opt ion can be
9 q1 c tePI b)y Iivin'j i'he f irst fo'ir (4) 1lPtters of the name. A somewhat
a xrt) 'vded expl ination of the not ions is a , fol lows:

(U41 illows the ijser to s',- Pc if y a n ex Istl n,) Co mm - n1 filIeP
'Jhich the projr-in will then follow. Upon completion of the
co-ivnd fil1e, the -nrojram retturns; to thn main ronjram leqvel .

TJT _F s eIe c ts a t1ile tor comptiter-jeneraited output. There
ar-i two nossibi C plices f or o, tpiit t o be d ire'?cted 3 the
user's con soleP or i n ane( ouit),it f ii P. Th- iiser c -n
-vlteritP between these places by the jse of the OUTPUT
otioni. Ra c t ime compuiter resuilts; are dlir cte i to a named

ouitpuit file, the user may appendi to the endl o f theP oitnrt
file or he may rewrit thaqt file.

UOIL clos, s all a ct i ve f ileF-s in the romnuter projrami and
:)eirfor'ns i normal pro,,ram ternit ion.

L I nqds the PROP', S17NS, and I Aiu? fa-t-i files -s desqc r b .ed-
in Chipter I /. I f th e f ilIes i r - iy exis9t i n th1)e i qer's
dlirrectory. then the existjnj fils aire lnaded, otherwise,
thep -oro ;ran nromots the lriser to create the ml ssin) files.
The INIT option cnn hP calle-d -it any time to swit c h -imnriv
vnriouis d'ta files.

J~ZL chatrjs the ciirr-nnt tine step). It is possi'ble, either
to increase or to dpcrePase the currant nroriram tine sten. if
the time step is increaqsed,1 then the sensor and tarjet file s
a-rp nae to the new oro-r-im tim- sten). If the tineQ stper
is iecrease,,d, the tarjet tiles -ire unchan~je1, out t'-e se(3nsor
file is truncate I to thef ne w r nrrrm time s teP (I.P. . th '
sensor i nforma-tion af ter the new tine st eP is lost)

P(- U moli f ie-s t he t -r7pt dist r i hut ion -indr can heP u sed~ tor
incoro)or-itp posterior contact inforna-tion on a t-ir-j(et whe n
the program 1s used, in the Interactive mole; It cAn also be
ujse:d to constrain the tarqet o roe-)r- ss- in h-atchi onerat ion.
,Jith- a little experlence, combinqtions of PO3 IT, BF A R. and
1AA'?r can h-e used ton con st ri ct il most any des ired tar-et
st rit eiy. See Chaipter V for -iau examnie of this 'iseP.

Sis, used to incor Oorate heanin-j line contact informit ion
on a tarqit. or to constraiin the tariret t)rocess9. This notion
is a comnainion to the PO-ir otion .ihich does the saime thinq
wi th spas.

M''jjj tised to constrain the trret process to equali the
rliven mir-;1 nal disttiit Ion at the 31v en time. At nrese;Pnt it
i!; onlIy )os-,ihln to constrain the t-irqpt at. one, tines star) at



a time, although in principle, it is possihle to make
simultaneous multi-step constraints.

LL2WS lists the propagation and reverberation curves

contained in the PR(OP tile.

LCON lists the sensor contours ccntained in the PROP file.

LLM lists the PIM and HVU parameters contained in the SENS
file.

L lists the sensor parameters contained in the SENS file.

LTA lists the target parameters contained in the TARO
file(s).

ULQSS modifies (updates) the propagation or reverheration

curves contained in the PPOP file.

UCON modifies the sensor contours contained in the PROP file.

UIM 1UVJ) modifies the PIA and HVU parameters contained in
the SENS tile.

U "Ei modifies sensor paramPters contained in the SFNS file.

UTjR modifies target parameters containpd in the TAPG
file(s).

PDSEN displays acoustic coverage for a given sensor.

PDSTEP displays acoustic coveragje for a sensor group or the
entire sensor screen. Either detection only or both
detection and localization coverage may be displayed.

CDP compuftes cumulative detection performance by a sensor
grou p or the entire sensor screen igainst a selected set of
tarjets. The targets selected must be taken from the set
established in the INIT option.

CDEL computes both cumulative detection and localiz-tion
performanc- hy a seosor group or screen.

tAAO computes the information contained in the CDP option and
also displays the target prior and/or posterior probability
diqtribution that results from the sensor search.

U computes the information contained in the CDPL option
anl Also displays the tarqet prior and/or oosterior
pro-ability distrihutlon 9nd localization that results from
the sensor screen search.
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Sofli of these options alter the filn5. '3P,?c~fica11y, the
ft(11lowl n options qiy resiult In ch-rrjes to the existinq r1ata filps:

f iN ) IS A N'uIT

JS~R' 1JTA

TqhI - IV-.) qiv 3 f9 tlle'- lescripti on of th)ese changes. So-ne caire must
he) iecie- i the usp of thfsp ootions if it is Jesirer to preqerve
cert-ifn U iles wijtliout ch; nie. Virio'j, mneins c--i be uised to -3vold loss
f)f f 'i ;lich a s c r sat i oi of du -) icitp f ile s or invokinq machinq
-nrotectin on ci3rtain files.

Th'-so ontionq irp +escribe,: i in jr P it ir let qi I i n the sections



The option C)AI allows a user to specify an existing command tile
for inpit to the program. The command file must reside in the user's
directory. On the PRIME a command file is a list of responses to
projram innut requests. The computer interprets these responses line
by line as if they were input from the user terminal.

Upon comnletion of the command tile, the program will exit this
)ption and retirn to main program levpl. The option calls a system

svr)routine to open the command tile 9nd then reads inpu ts from the
comilnd file. The command file starts is if the program is at the main
optit)n level (i.e., the first statement in the command tile must be a
val ii program o.-tion) and ntist end with the l ines:

CO M I
Try

which closes the command file an returns the user to the main level
ootion menu ftor suoseqient input fron the console. For instance, ift
.OFILE contains the followinj entries:

LT AR

COM I
Try

then the tuse of COA can he illtistrated in the following session:

***. .***. ****** *** ck- *** ****

SELECT MODE (IELP GIVE S LIST), I
ENTFi FILE NAME ,Q(fJjJE

SELECT 'ODE (HELP GIVES LIST): LTAR
ENTER STARTSTOP STEPS (0 - 8)().

SELECT iODE (HELP GIVES LIST): COMI
ENT'=R FILE NAME :Tfy

S5LEC T ,AODE (HELP GIVES LIST),):NF_

The ()MI option can he used to advantage for identical runs with
lttt3rent cJta tiles. The dits tiles can be loaded in and then a

corndnni file used to perform the repetitive tasks. See Chapter V for
exim )les. The CO'MI option can also be uiseI to great advantae in the
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cre4tlo,i of com 'olfited tiles. Chapter IV discusses the file creation
det ills. Therse are two prl'n-iry advanntages of this method of file
c rait Ion. First, if an error is f oun iriin the file created, the
correspo)nding error m;4y be corrected In, the comm-ind tile and the tile
rpcreaite~i very q.uickly and without the possihility of rjeneratinj new
erro)rs :)y different mist-ikes in typing. Secondl, it the tile is altered
or -]'stroyid, it may qiuickly he) relepnor-ted in its orij7inail condition.

Ugga (-)4 s.on the PRIME comnputer, the canah-ility exists to
create CO(MI ftiles directly from CIPA( (00 AAAWND Outtpujt) tiles. Becauise
of t'),i irpit time sajvin)js poSSill 1y rdoinj this, a deoscription of the
p roc- huireP f oltlows .

The PRIr: has the caoaqhillity to creaite a f ilIe which exactly
duplicates all of thq information that qap:earg on the tis-r terminal --
incl'idinj :4ll oro'jr-im orompts ind iser res 9p ons e s. Such A file is
called -i CO 4r) file (C9W4'ANfl (Outpuit) and is pstahi ished h-y the system,
level corm-n-il clPA( Ulale After An lmiterictive session withi
SiCRFL~t, the M10( tile is; closed by thep sygtem level command '*ColP()

The (Y)' O tile t hu s nroduiced includes both c;ys;te n 4nd is er
r Ps,))ts es. Th-i PIIE system editor can he) tisei to strip off all system
resnoonses, legvl nj aq tile cont-iininj only uiger responsesq to the system
pro-n)t5. rhp fillowinrl commani file accomplishes this:

* rTS FILE STRIPS A COMO FILE FROM SCPEEFN To PRODUCE ' COMI PILE.
* I T 1 s A Sl tJ'.ifn THAT ALL USFR Ir4PUT I'3 PREC Er)[ED 13Y A PROMPT VJHICH
* ENDfS IN -I'. THE CTIAO FILEF IS NA'IFI) -*TEST.-*

fl TESiT

T
14s(,r3 t 9E IF *

T
F iC/ /;
FIL T=ST.0-OMI
C1) 17Y

This method of producing mv COMI file Is of considerable val1u e,
particilarly if repetitive and detailqed user responses are involved.
The use of the SCRqEN projram in an Inter-ictive mode prompts the usger
to -ive the proper sequence of responses. Stih-seqrient production of ai
CO'AT tile preserves the session for ititure uise.
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SOUTPUt

This option allows the subsequent ouitput to be directed to ei ther
the console or to a disk f ile naime'1 by the user. Profipt5 anA messages
,.,ill alwqys an;)-qr qt the terminal. For instance, this sequences

SE-LECT AODP (HELP GIVES LIST): 2JU.1J.
EqTqR FILENAAF FOR OUTPUT (C for console):

,.-ill ca'ise sub~sequent oijtp't to appear ;;t the terminql. If the OUTPUT
option) ig exqrcisPi later in the session in this manner:

SFLECT AODF C iELP I3VES LIST): '2UI.U
FJTi P FILHNAME FOR _)II ( fo console ) J

APPF14D To PRESE"JT FILE (Y )R~ N):

91P'h-equent otit-mit will he writton to th-) file nanel IOUTPUVI in the
user -irectory. Diqn-jes can rne -na~le ba ck -111d forth between the
t4*r'nin~l and any spec if ied ouitpujt f il I h-y sel ect ion of this opt ion.
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This option !exits the Pro-Iram. It is selecteq, at the Pn'i of t he

S-'I- CT 'AODF (:iF[P (,IVES LIST): JUI

Jq-i of ontion PUcloses -1il active tilps and( termingtes exaciftion of



The option INIT is iftomiticmlly execlited at the beginnlno of t he
projram withou~t user specification. It m-ay also bespecifiedl later inl
the3 pro'jraqn to restart P problem or set uip another problem.

ThF% follov.-ing examrols shows t ha tse of option N IT to loaf
9xistinj fi1,-s:

SFJ.5C(T MODr (HELP (3IVE S IScT)2 ~L
F147hTR ACOUSTIC DATA FIL!E 1. (1-00)): 1
E"NTI~t SENSOR FILEr NUM9BER (1-90): j-
PWTE, TARGE-T FILEF No). (i- 09): J
ENTF;' TARGrT FILE 14O. (1- 09):
FNT'E~ TARGET PILE N(). HI- 00): '

It tip t iIe s speci f ied ibove h-id not existed, the INIT option wo01I1I

providq prompts to enabhle the usePr t o crePateq the s pe c if ied files.
Cha1pter IV lescribes c rea t ion of inpuft files. 'Aultiplp ta:rget file-
-nay )e loaded, so the option~ INIT is exitp-d by sppcifyinr) a target fili
nrun)er of 0l. Prntering ti zero for a4coustic or sensor file number will
causeo the program to bypass loadinj that ty-p of file.
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)t iorn TST FP i s ,, en-I tor i n cr Pis P or d~c r Pa 9 the current t i me
s t e. Thiq tfie step) Is t6,? current tinq sten ot the sensor tile SENS.
i f Pie has -1, n l)ociIoade, . r t' 1i'Kin i jm t i me te p a mon q theQ t arl Qt f ilesP
it qv -r),;,-r t ile hasr b eon I riiled. For npevlv cre-ite Itile,,, the time

t-is Z-ro aii f TETF is tyicaI]y Ij -,p to i ncr Pase it

'D op~tion TS-rizP i s -x rrc is ei in t ho f oIow in ; exami rT:

~ ();)F IE FL P (3GIVFS L ISTSLL'
4JT:; P& p PPGA A T I Al- 3TFP t

Jo )rinterl oit.it is nrOluced( I-y this opt ion.

The fTTm option will vork w~ith any com ')inpation of PW)P, 'P4S, or
T A ( f ile s Io-aded o r )mi t t e . It al! ters tll- inputf 1at- ti leg in the
f o 114i n j ma,9nne r:

(iI The ) PLL, is inchrin ;e I 5y option TSTPiP.

C?) 1& 5ach LLJ hP ssc atli1 -it') it a cuirrent t inMe
";t-tr whi ch becompes the nrog9raa time sqter whien the, sensor
f ile is loadepd. Yheq ontion TSTE P will 'ilt-r t' sprsor
tile -iependAin nnth size ft th p ron-1 r rm ti -ne or)e
c o-np i r P t, t e t imen st'-p- sn c i f i I I

a) I he ti -e, st gn -,nec(i f I e Ii n FTEP is a m;
ZU(121 to thui :)ro jram ti, tu 9tm theq senso nr I le
timne step is sePt to the n-1'~ t i Me n -mi a11 sensor
i iformgt ion fonr ti me s aiFter theP new t i m' isc d 1 (t oi
f rom theP sensor ftilIE-. This all Iows th us Ptjer to

"bd-i"tha sensor fil v ad then rp frfinn it in
-,uoseq~t;ent ca)ls to 1 )-EN inl iFSTWF:.

(h) If the, now tirqe sqt em j t .en th nr ra
time step, the -sensor tile will he exteqn JQ1 to thep
nepw timer step tvj nq the ,Pnsr nritrsrca~
tor the cujrrcnt tin-u stpn.

(3 EchLL L ha Soc i at-d w ith- i t a 1 t-e ~f, ,-
.which ma'i fiffe-r fron th- pro -r=)n ti-io qton. fh - on t io)n

wi ! 1 -wi 1 affect th t ?r let file- in one of two wiys:.

Ia If fhP neqw t im ra ,t Pp is c( the
c jr rePn t ta-irq aI f ilIe t i rq s tep. fh,~ the
co.rresondlno- t-ir~ct tilIe- is9ungt2cj I"- Ti - is
liffe rent from the e ffrtt on -, nsor tileI It is,
not ps I to 'a'-<ir"at-r,,t f ilp.



L7

(h) If the new time step is a re_2L. thaRn the current
tarjet file time steo, the )rorram will advance the
target tile to the new time step usinj the target
parameters Ieclared for the cijrrent target file
time step. It will then reset the target file time
step to the new time step.

The option TSTFP is repetitively use'i in creating sensor or target
tiles. See Chapter V for in extended eximnle of this.
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TChis option allows th'- user to incorpor-itp a o i,.c o f pasi t iv R
i ntormition into the tar.;et I1ocatior pro.oaollity distribution.

This f~ptirr Pm aig the ;posgtiv,- inffnrmait ion to anr ioiformnation matrix
which) is, le-ter inve rte d to obt-ii the t qrget covqrleince- mt r ix .
)rpvitIy inpuit i oceq of posit iv- infor-nation can h')n removed hy this
o-ptio)n it the u-ser specifies 1,?tFction :feletion, to this ca se , thep
ifl:) its -vilIIl ) s: i-t r -rt P-1 fro- the, infonrmation mlatriy. This has the
etf'fct of :)Tl lifyin-i the previorisly processed deptection. In -IlI ca--ses,
the ise;,r can) hypass,. )r oc Pss in bjI)y refi is in i to v .r if y t h 3PA

q r - iept Pr s.

-P)- foil oqini corm-aivl servlP(Ice c-visp- the pro ;ra9m tor r or0c Es Sa

5F 1. :CT !A0OF I HElP ; I V'-S L [-ST:OS
I N PJT TAA-?GET FILE Il: I

'N TfH SPA (rY) !D I J A T' ;C . ' n-i)
N 7:NTT? TAi.(3GET '3P DAMAEFS:

2 --)1 - s-4AJ, 5 1A (IS.,i~ AU XIS
TA'A-,-_T ;)TE'CTIN(N (Y ). 'I):
DO) YOU V/EPI FY 'PA P RAMFFIEP- ( Y Y) 0):

In tnip nex t c o mmqandv qeqiencr the usepr 3pec iQes to delAet-m the contact
rroc-!-s-(d above * but changes h)is min1- at the)f last 'nmiute:

SEI-cCT Ao')r ( FLP <31 VVS LIST:, Dflj
INP.Jr TA: dE'T F11- 'I ).* I
INC IT SPA FIPh 'T7P:
EJTE A SPrA COl? F114ATES') CX *Y) (nm) : n n
71T7E. TA-?(3ET S3PA PPA~l;
2)- 51<3 Si-MAJ, S- 4AXES(M) I X3 P(DG:)L

TA '3ET ')ETFECT IO, (FlCY OPR '4):
IDEHL-TE DEC C)1( Y .)I Nq)
DO) YOU FP I FY SPAk PARA A-TPR5 C (Y 'PA *4)1 W

'DE:TF(CT I 4 NOT

ipr, thq t-)rjet fi I e number musit 5e aimong thonse In1J o--I an, I thep I n rit
SAtimn~ -stop qmit hp no ireator t) -in theq t.-r jot. f i I- current t imp~.

A.-i inpu)lt -)f Y to theF UA q,, ' Fin TF ON L'I( prn oI.t u1 I IC auIIs p th
.)rojr-arl to addi the dntoctiou t-, fth inform-at in matrix. An inolit otf
to tile L)FLT 7 : "T I ')N '411i I I causte q tI-) ir ora-9- to r s ht r'act thn
Jet'-tion from) the informaition maitrix .
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This option allows the user to incornorate a piece of positive
information into the tar.get location probability distribution. Its
operition and use is similar to POSIT.

By exercising this option, the user can input a bearing line
contact or constrain the target to satisfy a bearivfj line constraint at
a given timestep. The combfnation with the target prior is done in a
dayesian fashion utilizing the Kalmin filter routines, as is the case
with POSIT. It is not currently possible to Jelete bearing inputs
qft~r they have been processed.

The following co-iminl sequence results when this nntion is called:

3FLECT OPFE (HELP GIVES LIST): _
INPU[F TARGET FILE NO.: 3
INPUT RF.RING TIME STEP: 1-)
ENTE:? SENSOR COORDINATES (X,Y) (nm): IC.L75
ENTETR TAiOEG r '3EAiING PAPA.IETE:
.3EARIAG (PEr,. FROA N), STD. ':V.MFC.): 1),
DO Y')J VERIFY 3E~L:IWV'y PAqkAET IRS (Y ()p J): y
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Thi1s n tion n1loiwsq the Uqer to constr-iin the tqrjet d is t r ibi t ion r
to r) tx. thp iv n n marginal at the St~ted timi?. The Aistrihu~tio) it
othi~r tim-9' is adjlistri to ajrcc! with the lit ff~sion ?r o As ,s to-e the r
Wit) other Poqitive infori',tiorn t)ht ,'nly ha~ve be en enterel previoujsly.
Th'~it i';. if spv.-ri ,vrgin--it constriints or h-eirincis h~ivg hi:en ontpered.
)inl,,, the 1ist o,,e f-ntqred -?ill nec.s~-iily ~esrtistte I ex-ictty.

It iq cirr<~ntly not ponssi-)1e to riel et? i na~rginal constrqint ;iftpr
it ws e -)roce95e(Jd.

Thr- foil o./irn ';Pju-ncr3 of corm--indS -qjIl inpl ement this ont ion:

I NPUF TAqG3ET F ILE ilo.: I
IN?[fF CO'JSTPAINT TIMHE SYEPt 10)
ENTF! CONSrPAI NT COQF)INArlES (X,'() (rimn) jJJ7.
ENTER TARGET CONSTqAUrNT PAJA'APTERSt
-31C3 S'-IAAJ, 5-MIN AX!;3 (nin), AAM AX19 B'46 ieo;)s ]?.,3.1),8 9

DO WYOU VEIFY CONS5TR. PAfRAMqTFA S (Y( ORA N)'



The LLOSS option allows the uiser to list the nropacgation loss and
associated active reverberation curves. Since there may he up to In*
propagation loss curves in a single environmentnl/sensor contolr file,
the user is asked to select which ones to print among those available.
A zero input as a pro na'ation loss curve number causes retuirn to the
maiL' pro,3rim. A typical co nmand nsequence is:

SELECT MODE (HELP GIVES LIST): LL(1SS
ENTER PROP LOSS CURVE No. (I- 2): I
ENT.- PROP LOSS CURVE NO. (1- 2)1 Q

This option requires that the environmental/sensnr contoir file he
loaded; the sensor and tirjet tiles are optional.

Examplps of the output are -liven in Chapter V.
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The option LCON -i1lows the user to list the sm ;ens or contojrs.
S ince up to ."r)* aspect contours ma y 'I)e contained in a si nq Ie
Penvjron11Pnt-il/sensor contozir file, the pro-Iram asks the User to specify
which contotrs to list. An entry of zero c-ius es an exit f r om t his
optif)n. Ak typical commalFnd sequence is:

S~i!V:(T 'AODE (IELP (J)VES LIST)$ C'
PANTER ASPHr7T CW)ITOUI? NO. (1 - 5,):j

F4T:R A.3P,-iCT CO-ITOUR t4').* (I - 5 )t

This option re:1ujirF-s tha-t the Pnviron'nfnt-il/qensnr contouir file be
Io-i 1,3c; thp s'~nsor anrd t--3ryet files are o,)tionai.

Seq C(h[t,!r VI for Px-imol es of the uise of this opt ion.
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The option LPIM allows the user to list the PIM and 4VU parameters
at the specitied time steps. The commind sequence ist

SELECT A4()DF (HELP GIVES LIST), LiJA
FNTE.:.4 '3TART,STOP STEPS (0 - 12) 1.

This optioi rp.,quires that the sensor file he loaded; the
environmental/sensor contour and target tiles qre optlonal.

A saimple of the output fron this option is in Chanter V.
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The option LSEiJ allows the user to list the senrsor parameters for
-i r--nqe of ti ie , tpp- within those of t~ie probl em . This option
re~muirrns that the sensor file I-e loadled; lo-iding the PROP rin, tar';et
til~s i,, or)t ion-ilI If no PROP file hq-s be- n lo-qde', thep labels for the
;isprict contotir ani propagation toss curvre will appear as hi)anks; if a
P"N'P fiAle h-is )ei lo'id 1 the index laibels will appear.

A typicail com-nriA ,,equirnce for LSFN is as followss

Sl-hIFCT 'AODE UIELP C',IVE--S LIST): L5.-
FA'TEf? 5TAQT,STOP STEPS (r) - 12) LLAJL2

Siplps of an outnuit file nroimiced hy) L.-EFN ar,: shot-n in Chapter V.
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The LTAR option allows the user to list the tirget parameters
within the range of time steps for which it has been defined. This
option requires that at least one target file be loaJed; loading a
PROP file and a sensor file are optional. However, if a sensor file is
not lo-ided, then the mean relative oosition and velocity will be
calcijlated relative to a PIM at n,0 with 0 velocity. That is, the
relative and absoltute position and velocity of the target will Ie the
same. The program -il l provide the table for all tar7et tiles which
have beeqn loaded.

A typical command- sequence is:

SELECT MODE (HELP GIVES LIST): LIAR
ENTER STARTSTOP STEPS M - 124.6

A sanple output file produced by the LTAR option is given in Chapter V.
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Thq ULOSS option allows the riser to ch-in'ie or -i1i t o exlstin)
~r j~~uloss winI r,.verherqition cujrve. Thp ot)tion hr~nchces to th'-z

sirisr rr~~used by INIT to creritp suich cujrve.s * A typi cRI commini

5~LET'AY): ( iELP (-U ViES LIST), L*U-
t9'JT I? P'-qt)P Ll):iS ('JI~/ PVF V. ( I - 1 ):

~TTlii PPIP LO'S (>.JPVi- I-AiFL (U: Z~

M-1 P~ A ~ NGIE nm) PRP f( I 5Crib) PA 1 P13
!.JfN -- PLQ)? 1.)'6 -?r() To PPIrT ( t-? F NTY)

~ff~L~'F ')'To f:([T)

PAT,\ PO~PIT: 1,iA .L no

DAT\ POP1'f d_4_,_

FNriTI ArT. 3()(JRP(1 10411. IrJ F. W) F~ ? I; V! ? (b) (nf= V X IT)
Li On) Atq) )j:1 l 25

NT . f 'VY3 -?n,) TI :?'IF 1-NTR-Y
F1~L / 4TiI' F~() .)(, i)JT
OATA POINE: I
)AT POIPJF:

cNT:ir.? DWOF 1-W3') CJ. qV N. (i - i n) r)

The) iPAni n~q r)f these i p 'iputs qre r Ii 9c'1j ss I i n Chioter IV u inder
ruro i -jit i on lo-, i riniit.

Tis; on-tion r,'luiires onily t-i -i Pq ffIe number be specified.
It ii; 'inneces iry to spe c iy fl s1ens)or f ilIe, nt ihe-)r or i t rrnet f ilIe
'iT:) r. Thepre is jo ori ote!( oritnrit nro~iicf-'i by th)iq onot ion. Th i

On ti ni rn -Iy also heo use-i to correct or ox,-)an i th(3 environrrnt-ail nortion
-) P MO f tiIf which w'-ig .nrpviousl;y decl-Ire' in INlIT.

If th- nmier nf a reviousl1y eqthi] i shpd'i rona jat- ion logs c,,jr v,
Is q ec itfIed,. the f or-nie r cu11r v q I lost -in-I r Pr)1-4 c9d fby t he nePw cu jrv R.
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Thq 12npotlori allow-, the 'iser to chan-le or -1 d t o existin j
s~cnqsor contoujrs . TheP not ion h-r-inches, to the 9s-ire i'hr~.mjsp'1 h,/
[NJ[ to creatR such contoiirs. A typical command sequjence ist

*3E1l- )CTAnA c:LP (31I VFS LIST) : JQLLN

t-TTqT T141 5rs rr CONTOURJI LA'iTl-: Cil IljhIu l'
FNT.-? ')U-WCTIVITY INF-X Mbh)_
'INTr--? lt 3 e) 1LTA S7L-1F-4OI SF (b ), * P i +- 3-b)TII
(FN4T'P 'H Nr) To Pi P )UT)
(cNFR~f YfLTA SL-'i)S -1()r) TO I)I:t 'r:FWr

F)ATA POTsT 2-r- . ).4
r)ATA POINT? 34.0 5.8 3
nATA POINT: N
F 4T :EP P~E[FFTI:CE 'si -\AlI Tl ( C -3 ih) DOOVNI ): 6

F NT 1? SE,SI-7.k3W3,1 FLAX.TIM ( i n i 7.O6 . -3
FNT q SH. S U3. 3 3, ?Rll-AX .T IA ( nn):LlJL
FNThT Sr-.,S U3. 3 R-3 ILAX . TIME (,'pin U'L.- L

FNTt 1 SF:, 3 1(',. RAr1CF Cyds ) , L It< .TI 'A ( rn) ~- ~)
F NT-iI SS 5I(G.PVJ'3F (yris), (? FLAX.TIAH (,n in) nqL2,-l
F NT': f SP~, SIG.rUN:;F (Yds), [ FLAX.IAF ( m in:I')5
P:NTBR SF, LiI-3.A'1;3E Cycs), R HLAX.TIME on:F
FNTi P ASPt-CT CONTOUP NO. nI-~l

The- meanin-s of the various, inputs 'ire 'lpscr ihoed i n Ch -ipte r IV
'in ler aspect contouir i nntits . This ontion -)ay bPe uisei to in-lout 3-,rort
contours when constrtuctirl P )P tiles. This option )r-viieqs no niuit nrit,
to tfle jspr. The rpsuilts of the charv'ps -n-iy hi ex i'innd sI1 thr, -PT14
opt I n.

This option may he isdto ji~fl or daeletc contour, i!) an pxistini
tile:. It -i co,,ito',r with the s-ime nuimber 11l niot nrevtluslv eXist. the
one m tonrpd hore is ade'l to thp file. If q contoujr with thbi9t nunhonr
previ o'isly existed, then thie old contoijr is el etedi an Irp cdwt

the: contour ent-rqi.



1~Aiii 11 1)1t4-, 'ISer to) c 1) 1ie v-rio'is -in~ J - I
ir iet r r t frr)i r i I romi ri 1 s '-iq, iunce P ;

f.Lr )-P ~ ' s.ntqr wi :i t i h ,- )t o f OtIon fo-r li 1f-t in~j D1,4. It t-~o
ir5nr qi ;h"; f., in 1i t-)- 1'A cownr -it~,h~ci l o I iv-o thlis

r,) i rI A roror,1j2 at -s ij 'j) ,will !rn] y to 0tIq cr~lrr'nt t j rl~ a o..

-rher ~I' l,~o 11'i ar 'Is lis fo ce)lt oitt 3O -rnot i )ns

.'r;U:: AV aw P 14i \VL [ coorlin-ites -qn vlocity, : qlIsn iise to
r, ~i 1itp the gean rol -it iv ~ n i nn L-oavI r (,Iatf iv v,-VIIocjt i o-f -i tar in

0 i rj\] It15oCC1-19 - jrv- Pse 1 toov 'A !;ro~ I i n orl-r t
Inc it e n irt ic;il r n)rt ion- o)1 m inq *,t hj th isr'l ;a'/ Irir k

I f th1)e i s-a r wj I-) s to n li): tt e t P) so,- -- n w ilo -p -j ; '
in!)it the? followini

r:_JT':r Kti-Y C~ /IVF S 1,F 1 ST
T 4JT 1) 1 11 lip:: (r),HA )N'" C e )

FheI s.-)p -d isq i 1 kts " ; l t 1 F P IA h-idin; in rip ir--s rIclcwjsq- frn.i
.I ort9 * Fheso i imts .ii I I rpo I-ice the. C~rr.r't vA~lip, o - s
A-t-rmin" 'IVJ qnot i on i f the F ST: P is :).,rforrqn I o r t h -' i )' i I1

Th') - v; r i iy cvmio'-v-r t,) , I aihoc 1 )f -in H-)l U pi the foil I flw 59n q 10 IC 0

t:I {y;;i, K:'-y ( i GivES, .IST): i

FNT;__ FV'j -IC). ()=POP - ) I J
11;4T 2 Q HVJ L4 Hl.( SS=*)ILFT): jI

'4 vt 1J(). (')=P-oP '.)JT ) a



All of the HVLJs m~ay he reloe1z- in this- waiy in one gsoeci fic'9tiof)
()f Vey 3. t~nt.erin'j in iVJ n'ioer of P ~ssthe projr-'Ir to retuirn to
k -y sopr if ic-it i:n ift pr -siii - f or t he P IM coordinit esg. An entry o f
-1 SS' rpmoves t1)-At /fl tr n-, fuirt hePrr r)oo9i d e r -i ti o n ou t oe-is -iot I PIlet e
the HVJ :)-r~imtprs. Nn /IJ th-it was previouisly iacl ar-i SS -If) he
re q t -JlI isi P 0/ ; iv i r) i t n-e.

u~-~th) MV -ifvl sIso -iP -,1 -)r- store i only ncer in the iE
t tl1,. rith-ir tian t or - v-1 t~o i sp-tpn,. th P most r Prnrnt in ''tr3t i orn of
th e t -ii,el qi s se for -41I t i re st . Thisj 1n, rt)uir the uise or
inl' t ion of fh' li I %' Ilion!l r-nnvpe or ins~rtq the)f r-)rrr-snonriinrl sensor-

o)r !PiJ tor -1 1 tie -, ,es;.

TI) - P f11 crd,Ii r f s i -i t q i 11 -i r 1y r.or t hn cu ir renrt time st en.
KePy ic in -e 1 sn, in rcon jriinr:t. io wi wi t'h keyvs 4 -9rid (1 tn of inn orpviorutsq y
in-f ti ne I 'IV Is.

K- 4 i1 !,ws fth- is~ o r- 'c fy ol os ,0 on:

F'J17-4' K y Y ', V ,- I I S3T)
j 4j '4s).*(')~rY~)Y' n

Fhi 4 / st o ',q 4 1 1r-'n1 i t t') currrent nos it j o for --3n
:)re-i -)isl y leti -e I 'il z' ~P o i iqpei to) non ouit of kePy I

Kq, --illows the) isepr to) 9,1 '~e in P-x -vi -, ource level of tho

~~~ KY(/2 S I12f I T

This i' 1I ren-ce i -1 )y v 11o1lre-i ly jurisjt for th)e in lexe f 4/1J or '411
i-ft i n-w v Oup i f no vili- h-is irpvinossly o)-pn depfinp-l. Thep chrd

ony f't ten~d -,- lescrl ott m of theq IV) I-t t1)" cuirren-t time stem.

~ oi ~lthe'ssr to- q7)-ri fy t rn s;t rt leto tim- rf)mi grd th-
1'nt f t ti *;t-r) It t~e rii-ront ti-le -,ten of theP s nsor fi le is

j T- T)FVA fl(rsI

It f -lsr i I -nt to ontr t\1L'~ when tha timn ste n is

- .2.3



--ir i-r thani z, r, (in this casp I2) ho will rqcpive the followin~i
iss '')

P .JTt-; K'Y ( /G VFS 1-[1T: 6

SiTA ?T Afli) FrEl.T A TI4F MWs !i4 r' C MFf WILY AF TST:P 0.
rHp ( JTFJT F IME- STE1P is 12.

J-0( MAYj RP To~ 'grTivf To~ FT A) Tt) n.

14L



The ont ion USErN is usedr to moify pir--ieters in t,'o senisor ftile at
the currpnt timne step -ind to -M, delete, or reorder censorq w hen t h e
curr ent t i 9p s t eo of the sensor fi. I ' i ; z-rr. 3o-n- tisrq ore fer th?
on t ion tJE to c ons9t rujc t s e nsor f i Ie - I in s teed fl )tIr din i t i n I qr onot io1
I N I F rIlIy t I) sensor f i r n eed he -o3Ie to ?Y'?rc i s opt ion) J5E

Certqi n coipabilii Us ;:re provi del in JSEN that -irr not -IV -I i cIaI-I
in I JIT, 9 ich ' a nrovi fin-1 dis;tinct n -im s fonr ii tftrentseor

i n 3 oiroup or for copie s of iroins r~e o) r)ord -r i 3 the re)sor
(key 13), etc. Often th)e liser will 'w3nt t o r1ise L;K') t o is tc
curreint vqluces as t heAy'aonPa r in t ho se,?nso q -) fl -rio-r to M-Ikin
c h -n )epsir J '3 IJ. The ch-in')es cm-i be verifiedl Py 'i-i-li tn tefi
conte nts with LS)Eil.

"qhe n t hepi- se r -,p qci t i;es- thp nt ion JSS' A, h P w ill '- 9 skel t o 'ri
-i kay sosicifyin i how he wishespc to modlify the sensor tile:

SELECT 1A0fDE E'TLP (31VFS LIST): J5ja
E:'TFP KEY (Li (3IVES LIST): 14
0O POP OUlT
I = AD') HEFJ S IJS)WS
2 = CH N NG c "FN LABEL~f
3 = UPI)ATE 'SEi TYPE
4 =UP DATE SEl 4 Coof? P
5 =UPDATE E P/EdP
6 = UPPF)ATF 3f)D A 14 L 4- S H3 1 F- VI-
I = Upr) ATF P1?OPLOS)S/ASPfECT/1iVI NOISE 1frflFX
8= UP 'lATE i. ,vi r f-/ -3 ; IGA

o = UJP!)ATF SCAtH PATE, I4TFi;RAMTION TI'AE, o)R AVAILA3ILITY
10 CUAMIG CO NF 13 JR AF I ()N
1 1 = C(:H\N ;F:; ROJP I N,- A!Jl (3RO UP CORRFLAT I ON
2 =C; A R; E EU RPA PlATED WP F No O LVELS

13 = REORDE R FHE SEN4SOPS

Options I ind 13 cmi he invoked only a t t imep s tem ' n ero. Ont ion2
chqn-jeq the Ilahel for all1 t irnesteps . The i gor iins;t specify the
timestens rqnj3es for options 3,6.7,8,Q,1I:i an- 1 2. AllI other ot ions
ch-3 i e thep parij neter iridi cit-1 at the ciirrpnt ttimp s~tan of the gqnsor
ftile. Fnteri nj -a sensor rvimher th'vt the r pr ogr -m ioes not recouini 7e
c ai j e-s in e x it f ro t- op t io ns; t hir o, j h I.

Ke I i Iln-s the usepr t,) -idlI or ipl Qtc sensors -it t ime step zeP~ro.
Its ige is -- i- Io ous t9fo t hr coosnt ric ti on of s ensor ft eI s undpr or)t ior)
I NIT 1Ieqcrihipd in 'h..atr IV. However, raithe)r than reorliirin-i th- 9P usr
to e~it-r i ll i nfornati on, a lis t of kepys is provilJed'. Atypicil
CoMiind sapuence isl



FRUPO- -.,1

IT1-: K --Y (14- , GVFE5 L IST)' I

I C. tK-: yr To 4 : r) = XI T I =rW~r T I AP
2)P1 'A 3 =:IVJ 4 = S _N

FrJT1L.9 K?'-Y: I
'4 T'.P S Y l ')) FIL1: NkAb:ScjISOLLLF 41

1:14T -QI..T A F (Urs) :,,2)

PICK KF( ')T') 4: ')=FXIT =:A AAF T IME

1:112 IkI T Pi1 sP(Y~ r, C~ ks ) 0 IG d0

< : r) K ~ To 4: ')= :X1T T=AC TIM

KFT:. KY: 3
F N TVf-.J 4/ 1 1vj tO. (I- 1i): I
rNT2 TH~ f NJ L4 U1, Si!K $ T C r)F!-FTE)3 1/1±14

'13 S()JWN- I1 I X A J ) L-/L (,11)) ()=P')P (UT) : I 1 15
1-N T:! 'I/ I 1'),) ?C'- 1 '4)1: < M) !y V : (+)~) (()=POP ()UT) : '

1-l-IJ T .EI v ',IV )W). ( I - %:

P'I ' K FY 0) T0 4: t r) I T I ='14X IF T I 'F

fJK :D 3= 1 4=UF4

FN) YC) 3 i \NT Do) 'UIJ C)?CN)Li( Y )q N4):

!T? TYO( :f ' KU (P, A. L. ()) :L

W7T- I I TI Al. DY 'JAf ((Y) (ri)2 5

F N ' ()T)r A11 ;1 )4 1' Y O W. .VV l- (+)) 21 3

''T'? UNUU.?C'- I IDFX AiD) LV (.(Ib)) (C)=PoP (WT) : I . 135
I T-q , : 13[ s r) jq-. I r IUr),-X A 42 -, .v,:L ( io ) n=P0 p o ( T) : r)

r !T2? Pl- N0. . APU !CT A., i'(,T 111) Sf .NO. .

FNTq 7 ,'A'! T ['A' AlP I IT' ;AT I QN T 11 S (,n i. 1 .5
~IT': )R2AIA PITY Srtq'i 15 AN AfILAALR C A NGP r)- I ) 5

MO'SFISWiS IPI SUIG(3CP ')F(~(;f (Y () ![?): W
i ' "() :)Y O)F :)IJT3WOIJD~ 1U! (YOJ C y O/;1): '1

rty) (!MJ vA4T DN) F-ftlE INT A~r 3F15) ( Y 01 '1): 1

PIC., K<( 9) To 4: )= :XIT I =IA 'I TIMEW
,=P1 i 1=2/Uo I=3F

J,) f -* t IT I 'yI hoth nirgher s~wsin thei or I(.r ti-t thn-" ' r?
intnlt to t~op fi le. 1i, or-irirn j~ Om wc(-)-n i- i by j!f-i-7 L'py j3*



allows one to ch-'nje the sensor li~bel. It there is no

sensor with the indiexpdseso numbgr, the projram w~ill porn ovit of this

E N Th'P K !Y ( 14 G CI VIES L IST ) t
ENTER SENSOR i4O. ,SENSOR? LA-REL: ?_U)A
EN\TER SENSOR O ,E'JO LAV3EL: 3,_ j#
ENTFEP SENSOR JO.*,SjIN4-))P f-A3FD(

ay3 llows onp to changJe th'p tyop of thep senisor as follows?

p pass5ive

A Icti',e
01LA l ine array

() offt.
N~ Elt'ier ILO or 'LA' is qcpt~ih-lo for liriq arr-iyq.

The 1i ffterence r-etween P q.- L A isq th-at the evalijat ion of 'in LA sensor
ql3-) consi 1ers interterinj noise on thep -irror p n It the)re is no
sensor :iith the spqci find irvlex, the pro-iramr will !)op ouit of this o:

ENTER? KEY (14 (-IVES LIST):
ENTER START,5TOP STE PS II - I

ETi:1 -- SENSOR '1O., SEH3OR TYPE (P *A,LA OR 0): ?_,

dpcaijse this chan-jqs the sensor type only -it thp- tiler steos specifi-l

drit s-ich actcor n ts-truictinq nhase of .9 hs-licopter di npin -

Kpv4 llwson t mdifyth,' sensor coordinites. Iftherisn
44 qqsnsor with the spe ci f i'-d index, thp pro-jr-im --ii 1.1 Pop out of this mode'-?

FNTF-P K!EY (14 (3IVIES LI1ST):2 4
ENTEE' SE-NSOR 'JO. ,S'~PCOOR). X. XY) (i L
EN TEP SENASOR 'JO. ,SE-JSOR (00UV. C X.Y) Coin)? '

rho jew sp~nsor coordlinates amonly to the in-ixedr sonsor only at the time
stq-in th)e sensor tile defines as cujrrent. Note that no a su mp t ion of
con~itiuous motion is made. A sensor n-iy i~imp from one placp to inothi-r
in i r th-i s opt I on. Si 0)cP the rni iber mt sePnso 'rs remal ns constant



For n-i'Jtn , th hrenlem, this ont life ofg z sonobiuoy fieldI is over, the

f ji II cm -i ) movePd t o a n e q I oc -it i on h 1in, lreds ro9 f m ilesc aw 9 y by is in -
thlc ontjo) ( )crhafpcs if ter rein - tirne1l 'off' wilth key 3 ltlrino the
r--nl ic'-'-ert t ii'v) "e hioter V for an r'<a-lole of this.

e__5 -illo-9 orne to ch-innre the -p~i nd hoa iim) of i s-asor. if
there Is i c; 1 9n ;r W it th fe ei f ieA i nIey . t )e p rn rim -1'i I1 npon o, jt
of is o :

L'N T: K ~ P- S1 1515 FIP
L' TS Sf- NS 1) N 0. 3 PI- t) ( k ts ) k 4 4') 1'-EAD I i4( ( -7j L2L

Uhai i-q vi~dad hf~alii ( in ieirees ci octwisp fromi north) goply on ly
-it t--me ti'ie sten r th-4t the spnsor file left nes as clirre nt. This option
is %0e whn snrlsorq ire to chaii --- eed, or Airection of triv-l, for

i 1 1)-is )ii tor ch1-a9r 1 1 th- - r co f)i t ion Iif f Pr n t iqa I on,
no-qiiml il f -noi s o for -in in I~n,<-I s'-,i -or . If there is no -snsonr with
the -rqitt d i iv . th)- Proor-ri will1 pon -)iit ot tisq ioAe:

C:1 s-t ' (14 (31 Vr c; LI1ST) : 6
r 4 - ST A"?T 'ITOP ST!E C (M - I ) 0

FJTV 5' !jOL~40.,**- .r, A r) NIOM I A~t 77F! S ~P (

Y5N -S0)? NO. , .A HO '10'APM-v ;S:LF-T-IiSF isVrsl_ 0

thesonr araetrs eny -at theq tirqe ,tes thep user A-j nitps. Thi s
o).ti )n iay 'is e' to introdticA npr joic "nrni-sy periods" of the senso~r
r)hqtfor1 and t~ie resuiltin;j ch-in ies in self-rnise or -in asmlshift in
,roc:-sgnr -nodq aind the resuilt inj cha=nr) in PD.

yj rillo'-fs the usepr to chin-o the inlices o)f the oronaja)-qt ionr
Ilo-- ctirve,. the sensor aspevct c ontouir, -'nd the tqr-aet ioise l 1evel whi ch

Ion yt theP t i- r -,t-'nq th- ijs,-r iFinat ntprin a inpnyi-3tent
5~n-) inex'., i caseth'- nroramr;, to non out of this; mnode:

11:, KI:Y (11 3~5 IIST):I
PU!TS.? '3TAr?T, 5f'17' SiTcP (I I ) I

F JT? S NS ~? O. l.. WO. *A SPSCT ?4O. , TOT N91I 31 11*.: r)

Fh-i 7 opti ona ilonws thep user to ch--ie the nron-noa' tion loss.* thep -Is *c t
contauir, atid t heP noise level indepx of thep tairoet in the coursp of the
p ro d rim. -or exarnmn I p the) n r of) t i on l oss may-i c haini vihein a 91 bmalr ine
;nns from shal1low to) Ienn for its search.



Sallows the user to update the values of laqmbda -annd 9 i-jmA
rjspf to lescribep the ( laihda. s ig7ma) proces9s which modlels sensor
detection. A nonexistent sensor file index cauises the proqramr to exift
this mode:

ii ENTFI? KEY (14 GIVES LIST): 83
FtTTEQ 5TART.STO)P STEPS (r) - 1 )1 0.d
ENTF-R SEISO[R 141. . LA, DA, SIC3AAA: LJ-L2
ENT 1' SFN\SM? N'). , LA'4r0', SIGYi~ q)

The 'ial'iqs of 1lambd1a and s i-mq will noly to the- time stp-)s the uspr
lesti jnates.

K-L_ allows the user to -ilter the scin t ire, i' teIrit ion t ime.
andi 'rolahi Iity of avail1abl-i ity f or a3 gon or. In' ut of a nonexistent
sensor index will cause the Program to exit this mode:

F -ITc t' KEY ( 14 GIVES LIST): Q
F N Trh. ST.A ?T,STOP STEDS () - I I2.j
r NT7-" SFW3 No. . SCVI TIME I WT. TIME 1AF- II
E ITFEA SEN' SOR P.?T3ARIL-ITY OF AVAILAFILIT'r': *T5

FI s;? S W')..* SCAN TI I T. TIMEI: )

rhe new v-ilues a ' ply ait the timep steps the wser degi-in-ites. 14ote th)-t
in availahilit' of zero ('0',) is equivalent in its effect to having) th,'
sensor turned oft . IHow ev r, the nrog),ram is more efficient if the
sonir is Ieclared to he off.

KeL.L2r gives a list of the current configuiration valueqs and allo,,s
the ise;r to change these. The confijuraition value; -;re not uised by
drojram comptation in this versioni of thp prm-gram. Thep meaning of the
c oot i jtirat ion v--ilrie is t hat i f i t -9at che9s a t two time stens, the
sens)ors; are i3ssuimed to he in the samne relative Positions. Atynicat
swefq'ncf follow's:

ElT7-R KEY (14 GIVES LIS5T): 10

CUWSNT CONF13UFRATI1)N VAUES
I I

ENTIPR TIiFE STE:P, CONFIG. NO. (r)=POPO'UT): 2
ENTE !? TI ME STEP. CONFI 0. A0() )=POPOUT ) :

Lecaise the con fi purat ion valueps are no longepr useqd in comitation,
the -user maiy define them anywaty he likes. Since they -q'npea.,r in L13FNJ
I istin~i. it may he helpful to make the configuiration nujmbers mnatch

whev~erthe 9,risor s~cree-n Is to the saime relative, conti-piraitlon.



Ka Ha IL ilows th e 1 's r t o chian l the sen sor grot in Inr),s and the
;r0o c or r PI atlo nis. F ic 1 soecfti eci se-nsor is -shoend to the grouio
in, jc it -d . I f r) ni vrhor hp t w qn 0 a. I II I s s rprcI fIePd i t w II1 1he thi

newi !rotr corrolation. If -i ney'-itive nrimh)r I-, specitied tor grow)
orrliin*th Ir0H)o correlat ion wi 1 1 remiin I In a 1t e r PH.
!-eI f Ic -itIofn -) t -i no:iqxi stprt sensor caqses the nro~ram to exit this

F T>--' K''Y ( II 2-1 V FS L IST) H
F ",:1 SFN T,'3171 STFPS ( I - ) 4

F, T': P (1,) Ir0JP IS PPLAF oN F fC ) W4(3 .5f)

F i , rro1iin-4s ')f -,rvsors, -ir~ e s5ot 131. In t h) 'norle ol-srvat ions
reno-tp I hI, t-qo gensor s In th e si'ne riroimn are treited as n-irtiq~l ly
co-rr'4 it-i and part i i 11,, it) l'nervilnnt . (),-p the (iijsgsion in (hantpr
I V .) ),-,? s )r 'n') t I( i r n-iy ),cs itp r qj rn fin n oft the ensonrs ;;t
yeni ols t i-n st-ps. Tha i~vo roinin-,-, -nnly at the time s t P,-)s the

I 9allow-, tha uiser to ailter the souirce levelsq for any of th
i -f i ,iel sp'isorq . I f t h r or o -1r n does n ot r -c o -n i 7 t h i n,1 x s;e n so r
It ./ill exit th)is mole:I

4 F"J R r:Y ( 1 4 1 Vl' S 1. 1 ;T ) 2
T[r? 'TA qT. STOY ;TWM-D s ( 0 - I):'

C; IT S i Nil-H 4). , J hEX * SMJrCE LpW/FLJ (rio) () fo £0FX I) : 1_.,.. 16

E-J T':.L RF10 V). *IT~)FX( *lw' 1.)hU1LV'--1 (d~b) (U) 10 E:XIT) : 0

The ip- golirce l evelIs wi 11 aron)I y a the t imep st ens the uiser has
5 nec i f i q I .

- PZL. m -v c; ne c Itlf onl r,)1y i f the c iir rePnt t i e steo otf th q
s en ;rr fi Is q ero. T i s on t ion i I Iotvs the usger to reor Jpr the
s ans -r s Jotco th.if. it is riot necpss~iry to use every -9 s nor nrimhe-)r
-Ir~iiyj iptinei, t h at --n ol g s sr nunirher rvay he t s if s ve-rl t imes,.
:ini that the) tu)tgl nturnih)r of seinsors at thn "nA mav h(3 morn' than -it the
st -i Of tl ) Iso ,:ti on . This ind thep other LJE--'l opti ns provide a 7rea-1t
i - of flex" 1iIiit.' . Nt times nn- meiy revamvp an -xistin; sensor file

t~o f.'ain t'3 sreen nec-gi3ary to ov:;l'iat- qtiestionq rteqijirin'j a juic'
rs ,nse The emr-):r mr w IItis sk f or the n P n, )be r q one it a times

FATFR 0KY (1.1 r;IvE:; ,IST):
~IF'~ ~iS)R IjA3r 1I ; fnL ) 4'~ n UMHP7 '?:

rJH A Jj .jHiE r 2 11 1 )L-r) 1)'Nliop AU(MBEIP
'1 :"4 3F;45') N J*A' i-P 'I I S (L0 r h)o: ;J UMHF:71 3
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N E V SENSOR? NU M3E R 4 IS ')LD SENSOR NUMBERS 5
NEF-W SENSOt? N UM BP R 5 IS OLDn SENJSO(M 4UtAER8 4
NFW '3EI4SON '4J MFR 6 IS 01LDF SFN3(h N IPA H FR t
NE W 5 F M 3 0 N PA RE~ R IS 1L- 0 E)NSOq NlUtMBER: 0?
r'4'- SENSor? NUMBE-q 8 IS OL D SENSOr? ULJM9FR 7
Nl N-:'v SENSOr? Wi J 4 E.' 0 IS OL D SF!401? :4tPV3ER:3
N EVN SEIJSOr N:Y'A F3 F 10 IS OL D SEIlS OR WJMBRq: _I?
N' 1 SENSOR? UIMBAR? I I I S O)LDn SENSO0R N UMBAr? 10 I(
NFN SENSOR NJABFR? 12 19 O)L D '3 FIS9() ? NIuuAHF: 11
NM r: ENS0R N JMBE R 13 IS ()LD r l3()5R I IJM4BFR : 13
NE f SWE NS Or N i P 9FR 1 4 I3 ')LD r)'E NSO()R WB1A MR ": 15
NIZM SE~!J5k N IliA F.-? 15 IS. )LD SEISOR 111U4 M R : 1 4
N r-: S F N()R '4, 1:4R ? t 10 19 O1,D SEiJSOR? IJ1,4F JER: 1 6
NE r: N EFN 3Or' NJ'M +-- 14 / IS OLD Sr-TIS~r? NJIJABR R 17
N vl SENSOR 14 J BR R 1 I S ()L n F ENS NJ( TJkA3R rS 18

W1 ;!5 WESO NM B- 10 I Q1 OL D SENS'3r? NJMBE Rz 1)0

i4E SENSO (R IT]-4R F. r? 21 IS 01-0 ScENSOR JlJ E UM B2- I

I t -i none(i stent sensor nimber is -snzcitje1I for an ol A ens.Cor nllmber.
the _,ro-jr-i'n wvill repeat the 1l39t prornpt. rh, senisor n~imh)r -eterminpq
the order in which the- sensors; will 9.nePr in LSErJS iistinoS.

rExit this option with i key of (0:

ENiTER KEY (14 rOh/FS LIST): C



ThsoPtiou) tllows the user to mod),ify the pIrimeters containe:1 in
the tre i,.I qursthat -ileast on agtfl eloaded,
ouit te lisor nied ,iot specify -in environmentql/contotir tile or a esensor
f ile.

1h Fn i jr so,)e c ifti FAI , thr, followinq will aepoeir:

.iL'CT A V) VY: ( iEJP 31 VI- L, 1 ST M .2
F.NThP? TARC3ET HO *a
F.'JT :I KEY (7 GIVES LI T) t 7

= XIT
I =CH A t 1( T tNG FT L ViFL
') = UP') ATL: VELOCITY CHATJ3F qATF
3 = IP;)ATF )'Pr'F) AV F HE:A FINU(3
4 = UPDATE )-FVJ0AQ') ')FVIAT[ION IN T PGET SP H) AND HEADING
1i = 1UP!DATE. I I VX AN r' LEVET,

f jritl th( tispr is asked to spe cifyi th- t a rqPt n, rnh nr heP w is9heps to
'1p la1te m;nl t hi r h e is asked to chons froq the l ist how he wishes to
in 'lite thit t-irqnt. If the riser shojldi Pntpr a t-irget nu"m1ber which has
riot )Peen Ilol, -a warning is i sslie 1, followed by aIn o -nor t in it y tro
Prit r 3 val id tlir-ot ni'f~ihqr

E>JTER TAPOE',T iJO.: I
TiTSi TA!GET FILE: IS N4OT ACTIVE:
FNT:' TAWI'G-T :10.:

&1_ exits chainges to thp current t-irret til1e aindi permits the
s~vecification of the next tirjet file to be modified1. After making all
c harij~s t.o all tarjet files, one uses-c key r) to exit to) the next tar-jet
tIil- siinsecti on qnif anain ujses key = 0 to exi t to t heP main or)t ior)
t ahi l

af~ 1 alo"'s th)e riser to chanj'l thq t ir-?et laePl a

4h KEY( (0 31VF-S LIST):
E"JTE2 * TA ?U;'T LAWREL: £&jUF~#a

Kp._ qllo,-i tep uiser to chainje the ivprqjf3 tqr.)et tlne on leg:

1'M.? KE' (A (6 GF/11S !- 1T):
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ENTER NEW TAPGF7T TI1AF ON LEG (hrs) 84

If the progjram time step does not equal the target file time step, this
key cannot be iised. The following rnessarle will1 be printed in t hI-s
c as- Z

ENTER? KEY (6 3IVF.S LIST): t
UPDATE CANNOT BE ONE Fm'? TAR'33FT I 3CAU ')I iP~OG-?A'A TIMEP :;'rFr
ROES NOT EQ FUAL TARkGET T11F S..TEP 12

,e allows the user to chanie th t~rqet soced 3nd he~dn nI
ilso tl! stand-3rd levia3tion in the tar'jrt speedi an J hp-idin ~:

ENTE R KE Y (6 GI1VES) LIST):
ENENE.V TAI-?(3ET SiPEED7 (kts)HcflING (do-)): 10,_H0~

ENTER NEW STF). 0E V. IIJ T\RGE-,T 5P1:EDHE4ADIN1G: I.&"

['his key cqn only t~p entpre d If the nro~jr-m -step erls1 the talr'jet file
tinp step. If this i s riot the caga, the nroq3rim will print the
follrwinj meqssage:

FriTh-: KEY (6 GJIVES LIST):
JPrATE CANNOT BE 00NE FoRq TARGET I iiECAIJSE DFROGA! TI'Ar STFP
DOES NOT EOUAL TkR(ET TIAHE STEP 12

Key4 allows the uiser to ch-in';e the standard depvi ation in the
tirj.et speed and heAding without ch-inging the tqrqe(t s:)Peed and headinq:

ENTER KEY (6 (3IVFS LIST): _4
ENTER NEW STD. DEV. I4 TkMGET SPEED.HEADING: L

This key can lhe entered only whe~n the tarjet file time step equails the
pro.;rAm time step.

Sallows the user to chinjn thp tair-7et noise indepx and levels.
A ty,,)ical sequjence- follows,

ENTER? KEY (6 GIVES LIST):
FNTq.- START,STOP STFPS (r)- I )_.,
FNTcq TGT NOISE INRFX ANO LEVE:L (db)' W
EN7ER TGT NOISE INMIX AND L-EVEL- dAb: 2,6



!:14771? T3T 1T I 3' I Hr4 FX AT) LFVO. (d ) : 0)

iioie;e rInS' 1vs irpnl,' at thr intorva1 of tirnp steps sp,-cified. Note
tI~ir -ny r,j sgqI evel m-iy roe ch)-rvgejq for iny i nterval ot timne stepq r
to ivi iirlirIi:i; thp, curreift tair-jPt tirnp eftrp.



The option POSEN displays acotistic coverage for a specifiedl
sePnsor. A typicql fnp'it sequence follows:

SELECT MO')E (HELP -GIVES LIST): P----
ENTER START,STOP STEPS (0-42): (-)A-1
ENTER SENZOR 1,1.1 1
ENTER TAR:ET SOURCE LEVEL (ib). 105
E NTER GRIfl SPACING (fn): 2

one nip is produced tor each time step in the inter'vil specified. A

-nap of --ico'istic covpra?~p i~s displayedi for thp sensor numbe)r (sensor
numers mqy be oota ine;.I by uis Ini option LSEN) inlic-4ted aonajost -i
tagr jt rardiatin; noise -it the solirce level indicate-i. The Irid sinacinj
indficqtes the verticil and horizontail isqtqnce bptween Points on the
naip when probability of detection is ;evaliated.

The ouitpuit produced by this option is, illus;tr;)ted in Chap ,)t er VI,
Fi-jires VI-I a3nd VT-2. The centpr indlicates the sensOr oslition. The
sy-i)-Is inficate the probability thie sensor wouild detect the targePt if
the tarjet were in thit 3rid position aiccordino to the following tAble:

Symbol Probability Range

0 . Q5 -1 .r)
9 0.85-O.O5

7 ().65-0.75
6 0.55-0.65S
5 0.45-0.55
4 1).35-n.45
3 n.25-n.35
2 n. 15-r).25

r) 0.5-n. 1-
blaink 0.00-0.r)5



The ont ioi DR)iTEP I i sp lays the --icous9t ic cover -iei or loc~11zqtion
covarv-ij, for el ther q seurior -jro~jr or the ent ire screen in termq of -1

It- uti-on prohah1ility -nap -mI (opti-mnally) a localizaition Map . The
'jeti~cti on m)ro-i i1i ,) ty ap Is qI n effect -i compos it e PP'3SI mn for
sev rail spiqor,;. A typi cal commanI sequence follows:

t u -~T W)JF ('1 iF-LP rU VES LI ST): p

Tf5' T r31MRT,5f'h i'THP3 (0

F; 4TI: PTil IAPLt3I:'fjj.5RN
!Y~) YO)J MI>T I 4FOPMAFION iAPS (Y OR 4:
FNJTG.? FI;T 'In IIiF It~fv*-X LK'V'iL ( 3) ()=V-X IT): J-.-6
I-~ N7-1?UT [ I~I~NDF( L-VF1. CHf) (o=FXIT): 4.140
I:NTU ? Tt;T NOISE IFF LFVF~L (1:3) (n=FXIT):
:N TL:'!? (3.qI D '3P A CING(nr):
MJTE:. S A ')I C I ' (m in itj t ) s

The time step rin le iiist tne within r thp tiep qtpp- of the( sensor tile.
.4 q.- a r )rorficerl for rich- ti-i- -,top in thp rii. Here only one time
-ste) io; iniicate d.

The 3roun nmheIr for thep 'n-')q mst P~ sped iedl. Groio nmbers
ir. ,iven in the ontio)n L-Sr:\ o'it'jt. * 'Tre we ir,- dnnictirnj cov,-raqe
for the i-ntirp ,cren.

As)i, I): inol; twhich will anprao, the -Ta.;~ ther

fpjrn o -hil t, t-i-)twoilibglo-hiedi it were aIt that ;r iI

Apx, te roirqn is - fr tirje ni Pi ndi cps PnI vl.Jnto
I')* Eft)s ni eseiiI he ji-I sm aino is t he vort ical -i

hor 7ot,1 dstacebeteen!midf points, 5 urn in this casqe. Fach ;r idi
poilt s ndi-io?, 5yq in'lesymol.Fi)qlythe ser i nptits the
tinm h tapniol oftm we hc h snosqre

I ), i Th pol)-ii it thteach sePn sor a Ctuall;IIIy Ilook ed i n tha): t

It in o tii

:)t oof fe q tin mi o the se ori r)I I

V1'Tc-. SrAdlT. ')TOPi T' ''0 )0 O'
r-fTF.-? (;,?()i) r ,J lir (r n rc F I [ P %FL!

FY ')1i 4VI'T I 1i-')qPIAFI-)r AAP (Y '1) :1

MON



ENTER TC3T NOI SE INr[FX LEVEL_ (7),) (fl=pOpO[JTF): i
ENTP TG-T Nu1:SE INDEX LEVEL ( )13) (n=PoUT): ()

HTPG1!) 51'xCJN(31
fNTFTh SAAPLE TIME (MIAJTES) 15

No 1ocailiz-tion mpo is -isked for in this c-ise.

In the p rohahilily coverai1p outpuit, the syrmbols corrlspondl to theP
ones qh own i n ThiolIe 111-6. In the locail i zat ion cora'-3e oujtpujt, theIsynhols corresponA to half thp r-3diis of afi s7-jiiv-qlent circular SPA ( q
SPA i s a, 2-si jna Psti 9-teP of tgr'jet position). 61h-rever there is a
9prisor that is turned on, there a ppei r on the nq *n -a label thAt
in~ficateqs thp sensor typp, P, A, or L. If several sonsors ire locatedl
close to tle sime jriil point, the type of the las9t one In the LSE l list
will hp printei.

The PD'SFEP option is usetlil to examine cove-ra'ie for groups or the
entire screen iunder alternattive aissiumptions atbout tarnet noise.



This opti -rn cofnputesp the c I mlat ivP dlet ect ion probaility
)erf()r~qinrce 5y ar senso(r jroup or the entire screen qjainst 9 sel ected
se,:t i)f tar ;-tq. This ou)ti on reqjires a- PROP file, a sesr file, andl
-it IV-aist net-;rj(et. file. A typical co-vnaind sequence follows:

,jr CTMnc: HFL P r ,/11. 1AST): : 1)P
rE1T~t? ;i AkT. .TOP S-F )9( I - 3): ? .3

r (B)l:.OUP N.J jBO,( O=FNTI-?E SCl--t)n
0Th ) T7-P'; ()F FI-04 ( >=r0): )

ENT--. TV?-j[T F ILS: W). : ?
:'4Tr-- T RFT FILr: T). : T

'7N T TVi'37-T F[ILE: NW).*
EN14TK. 'I(). OF POINTS Pl- FLOA (1.,2153 49): 1

1he (; P 'ir I I e con-p, ted fonr e ve ry t imeP st en i n t he r -1n -3Pec spe ci ftied.
4ot- th, it the cuirrent t ile, of theP prohlIergi Tm-st' he at Ileasc;t t in,' step I

qi 1 MoPTEP , t 1iP nro ir,) uill c ompuit e nP Pi t her f or iq sens-qor rourp o r
t he ii t ir,, scr mr i is th - ise nr sprqc if ies.

'Ipxt, the)P user is-t soeci fy the numbner of steps ft flIow. This
10111 for each- tarqn t :idditi onal :Iel v/e, co niesq may he run, stqrtinj at
the - i iritiail r-lative position, hut each one tine qt-n later. For

iotcif s;teps- of flo'q is set to 1, one, tar )et con,-y is -t-irtel At
t i' st -. ): oPr o, orn tir.1t copy is ;tartefl -qt ti me step 1 , and one
t -ir ; nt copy is q t-artei I qt time s 9te 2 . The itnut of zero) steps), of
ta9r :-~t floi im~l ies onl/ one copy of the t-ir I et . TheP flo w orovi 1si1o,)
-1 ll1: 1)119 )i tor offset t he lincert-Ainty i n ta-ir Pet -nos i t i on -iil is
:rart i ciI ir 1, v i 1r1i--)1.(e i f s;ens;ors9 are- t- irn ed on -n o)I )f f d!i r in -1 the
cigi lativc? timq n e-ri i. It corresnonrr)Is, to aegioover the arrival1
til of the tar ;ePt.

Tlhe ("OP calculaqtions ire perforrmed for each tarjot specified. Any
tar ~t b lednay e sped tfied.

Fio~illy * the lser is; 9i1ked to soeci1fy the nuimher of po)i n ts 'per
f Io'. -- :c n t. rcjet has aq9 pronaiIi t y i i 9t rjiit oi ss qoc iatePd w it h i t
wh i a is9 -odeleId as a 1)i var i~i te ,iorma rn]pr ol)al )i ity dIis9t ri -)uIt ion . The
r)i V!)i ite noma roailt di st r i i t ion Is ditvided, i nto a r ri1
str icttirp so tvat the)Pre -arp asq manqy cells, qs th nu rlmbpr of :mints; per
fl1o), the risjer qp c i f i s an-i e ic h ce.pll his q c-p a I rohahility of
contalin'i~i the ta1r,-et. Next, the ie-in -osqiti on ' tlhin each cell Isi-
-Iss I i, to h)e th s),t,-art in n :oint for a ta-r 1et arid -,P is; ralcuil ateI
ai ):li us-,t -!-1c h no in t .Th e (") - for)r thei ta-ir, Pt o r f I o-i is the Avera-le over
na-i ) of tnes) The ) f irs9t po int i s il ways th" c en t er of the
dltIri-ortlon. In th' I-) v ;iI- P mpleP, th1)a t is the o: ilIy !o)i nt. je
,,hi n tr 1V ftor r)the, r Pxa-mpl Ies.



This option computes the cumulative detection i nd localization
performance by a sensor -roisp or the entire screen ajainst a selecte,'
set of targets. An environmental/sensor contour file, a sensor file.
and it least one target file must he loaded to Pxercise this option.

A typical command sequence is -is follows:

SELECT AAODF (HELP G3IVES LIST): C PL

EfUTEi 'fART. '3TOP STrPS(I - 3): 3.
ENTEi GiROUP WU1BFIR (n=FTIRF SCREFN)t r)
ENTE-? STEPS OF FLOW (>=n): 0
FNThF TARGET FILE NO. (I-00): I
FNTE TA.GET FILE No. (I-Q0): :
ENTE ? TkRGET FILE No. (1-90): I
E!I47- NO. OF POINTS PER FLOW ( 10,25 OR 49):1

The first time step specified must be at least I. A C)D header ani
local ization header will he pr odu ced for each tie sten in the
specified range.

The qrouio ritrnher entered may b either the index ot a sensor -jroll
or - 0 if the entire screen is to h ised in COP calcuilations. Th?
num,)er oft teps of flow, tar)et file on,moer, Rnd rmimuoer of points per
flo4 are as in option C')P ahove. ,),j'to't from CDPL is shown in Chapter
V I.
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r~ii- optioii comurit'-s the infor!iatioi cnta3ined in the CDP op t ion
-n al -- rdi -, 1ay- the tar-je t nrior ind/or posterio-r proha )ility
livtfri'),tion i.'vt resilts fro-)n thep sensor gcreen seairch) beinj m odIelIed.

\o'vrn'n~/e r cntoujr f i -a sensor f ile, andr at lePas t one
ta- t tl 'it ~ laedt qslct thisq option. A typical c omnma ni1A

f ec folw

~;SL~C 'AOD HIP I VH LIST)v -AA P
PrII T P!?IOQ? IIT PiUTION (Y ORp 14):
IJQI IF P) VFIDOP DISTIPIBJTII)N (Y OR 4): 14N
K'JTf-P P I) 5PACI 4i5: -),q

F 'iT::, i?( MJP r~~~, % iI~SCRFZEN): C
q "TK FPS O)F FLOW (>=r): 2

F< JT?TAP45T VIlrE 4f). (1-') I
.T? TA FIFTi-i~r T). ( I - 99) : j

.)I If t~~ i t C; oI-Ivp hp-n Jsri I im ]or r)nt inr (')P. lepre, in
SI-' 1,4r), to t'he intori-i-tio, pro icei I by option CF)P, the 'Iser has -A- sk e I

to) lisiliy th'- 1,-irjnt :nro)i~it/ fistfri rnti,)n prior to the Search at
-mc t n~;tgo.



This option compuftes and displays the information cont.nlned in the
('DPL option an I also diisplaiys the in form -t ion maps, and the tar-4t
prior aol-/o~r posterior probability dlistribution -maps thait result fro.m
the s5ensor screen search h qi'trj modlel1ed. An envirinmental/sensor
contour file, -i sensor file, ;;n Ji at learst one t r(j e t f ile mu s t he
loaied before this option is; selected. A typical c o rnaai seqiuenc0

SELE CT PAO Df ( HEL P G3,I VrS L IST) : J.AI)L
PRI"IT PR IOR DISTd I UTI ON ( Y )R "):I
PR I IT POSTERIOR DISTII.~JFIc)N (Y OR 'J):

E NTR GRIP SPACING: J.0
FNTER SJCART, 'iTOP STEOS(I - 3) ,

E:NTE R STEPS OF FI-o4 (>=r): n
ENTER TARGE3PT FILE NO. ( I-90:
E NTFR TARJFET FILEF No. (-0) i

These inputs corresopond to the ones in the ontions q n k4AP. The

Otp.:t -)roduceJ by this qeqiencP is in C'hipter VI.

On the localiz-ition map the numoer in eaich c ell is the -ive riqe I
one-sigrn-a radiuis of an eriuivalent circuilar SPA. Alt'-rnativsely, twic0
the tiumber in the cell is the -iveraje rrifius of the circujlar S3PA within
'hic') youl w0111 expect to h;-ve the ta r-jet loc-ailiz.I
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0ptona~lDL Typnn IHH LP A II result in q disp1~qy ot the list of

.iLCT '')!)F C- iLP '3J71\ S L 1)

Ill i' TSI'EP POS IT A 4G! -H-AP CW11 ')UTPUT
I*)oiJ* LLIS S 'JL I- l LS3KA LTV~?I
[UI()j 3, kJ() , -j I.' iJ'7 J4

pr1L pr))ST F% DP L m'\ 4 ~l-
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This chapter descrih-es the da-it f iIes9 which are 19sed i n the
o , eratlon of the SCREEN program. Hoth the contents aind the procedulre
for creating each file are iescrihed. In this chapter it is a qsstume1,
that the user knows how to access the host computer qnl bejin execution
of thie SCW':EFJ prograln.

' 4 o-te that in normal rpetitive use these data tiles are 9 1 r,-ady
avaqilable on tile, and so the procedJure3, lescribedl in this chapte-r may
)e ssdover hy the occasional user.

An extensive example of (ita file cr, qtiorn Is given in Chapter V.
IRef. rence is made to that chapte)tr for examples of oujtout oroduicej by
the ste~ps outlinedl here.

Two notqtional conventions wll hep usol without fulrther c omm ent.
nn--ly. an asterisk (*) denotes compiler oarametprs thqt can h)e alterei
in thep source code by changing the correspondinri paramireter viriaibl-e,
and user responises to program prompts are underlined.
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n__ _ e_ __ r-_ -2 -a2x

This section jives soie generil. remaqrks about data f ile struictuire.

EI~aLP±~c1,raLLiL, H'hen the user executes SCREEF4, he will he 3skp i
to 9 9c if y or create the fatri files used 5y the SCREPiJ .ro-ira-m. There
aire thr ee t ypesq ot tilIeq involved , each i dent iti ed by a1 number 1 to QO.
F;hq/ qra thes followinqr:

(I) %i~2 (denotedl 'PR()P*
for -oropv3tion fa ta) c onta ins all1 of the parameters
aissociated with the aicouistic envi ronmenrt and certai n
contoirs which IescriI)e sensor pe-rformqance . The file
may contaiin up to I)0* pronparation loss9 cuirves to( ether
q i th the asq9oc i;i t - r evrra -t ion cuirves ( if the

p rnp-i at ion l oss is- f or :iri ac t ive sePnsor) ,an Ii u t o 20)*
spnsor *~c cotoiirs.

(?) LtitseuuarfLLI ( lenotelA - 3FT3') diescribes, each of t he
'Icoflstic- sensors uisq I in theP S~ screeni tonqther witha
et ot time.- lfeperi lent sensor niramet-irs ovrthe Nil 1

erjdof the roi m

(3 £ t2Lar~jitfle (Aenoted 'TAI 33) diescriber thie acouistic
characteristics --nd mot i .n iss'imnitions for a target

Penet r ator. Up to I ') t;ir-7t noisge l evelIs a reP i ndexedr
for iqc'h tarqget.

FiLq...injicj5., Fach senisor in the sgnso-r tile u s es th r ee i nd ices
*hcr-atprpnC9 t he P np)rornria-te portions of the PR~OP contour tile and

the tariet file . The f ir st in, Ifex i ndIi ca te wih ich n rop-ar)a t ion l oss
clirv- tIrom thu. P i ( Y contour file applieS at this tirne steo for this
9 ef -,)r . Thep secondl indecx specif ies wh'ich sensor aspect contoujr in t he
PL? P~ coinour fi lo applies- to this sensor ait this time sten . The thirI
irml -x inidicates, which t-irjqf radiatQ d noise level index the sens9or is
f yiIt n to ift!c t a t this tine qtei'n . The saime noise indlex is used,. to
i-Ic-it if/ iuiterfnrinrg noise from the HVU aid othe-r se ns9or 0 l at fo r msq.

Fere-selts of SC> ?'FN are nP:4ni n-jtuI onl y i f the se three sets of
indlices, ha-v- heein conscistentlv anl ied.

The co~nsistent ap]icition of these th~rPe indlices is a crit icalI
f !jCtr-r in us i ') IC 1 1 i . Prior to :)e-Ii nn incI ata inpuit into thiese
f il -s , one shoull (I nake in it i-al inde x assi-luuments.

The selfection of envi ronment cujrves, sensor contouirs i and taroet
uiis lvels; 1l FPeds on the t;,'pe of se nsors aqnd -npjerce-nnts; that 3re

to ) ide d At thie o'jtset, the SC~crN u-ser shouild spPc if y thei
can lU-late es-r andi thirit targets. V-rom tl)ese, o 'neratinq- rnodes , ani

-ao'~t cd itectil nModes Mnay he etbiseI* Th e sen sor f rePi-i en ci es
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and operating depth determine (together with the target operating depth
and issimei acoustic environment) the PL and reverberation curves. It
two frequencies are close, it may be possible to double tip and use the
same PL curve. If a depth jame is to be played (e.j., search both
shalow an] deep), then sets of curves asre needed for each depth (in
the sensor tile the choice of PL curve can be changed at each time sten
if lesired, so it is possihle to emulate search at different depths).
0itt.rent a ssined target depths also may require separate PL curves
(the projram at present does not explicitly consider target depth).
3oth passive and active sensors may use the same environmental
curves--the passive sensor simply ignores the reverberation data.

e i.jLil. Some program options do not require all throe
files. Table IV-I lists the minimum required file declarations for the
various options. More details rejardin this can be foind in Chapter
I II where the individual options are discussed.

Only one PROP and SENS tile may re declared (loaded) for each
selection of program options, but multiple TARG files may be declared.
A p-irticular file is declared by stating its number. In the user
directory, the tiles are stored tinder names that incluide the
identifyin3 nu mber. For example, P' OPOl is the envirornmental/sensor
contour tile i lentified as n tmber one, 'SEN'i03 is the sensor tile
identified as rumber three, an TAR('O is the target file identified as
nunmc),r 39. File numbers from I to QQ -arp valii.

Vhen a data file is declared at the start of a ruin or in the I Tf
option, the program loads the file with the corresponding identifyin)
number it it exists in the user's directory. If the file is not founI
in the user's directory, the rogra-, branches to a suhproqram which
relquests user liput to create the tile which is then stored for fiture
reference. If the ,iser wishes to overwrite an existin) file. he mulst
first delete it. In the simplest mode of operation, SCREE N uses
existing files and the u]ser does not ne'I to know how to create the
files. If a zero is entered for 1 file niriber, no file will be loaded.
As % hown in Table IV-I, nany options do not require all types of data
t il .

EjL.jot on, In general, the data files are not protected from
alteration by the program. Certain proqra-i options will cause changes
in the data files. These are listed in Tahle IV-?. Jnintentional
chanjes to data tiles are likely to produce catastrophic errors, and in
particular, to alter the contents of lahoriously constructed files.
The lise of backup copies of valuable files or system level orotection
against alteration will prevent accidents of this sort. Also if
coi)licated tiles are created ising option COI, see Chapter III, then
if twiey -re destroyed they may be recreated simply.
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IABLEI V-2

Q2 t I on ElLsAQ2_i._eL L LL tT

TST' SENS or TARG (I) It the new time step is jreqter than the
cuirrent time of the SENS or TARG files, then
the files are eltendeA to the new time. The
previous information containei in the files is
not lost.

(2) If the new time step is less thin the
current tine of the SENS tile, the current
time of the file is truncated to this time.
All information is lost after the new time
st ep .

(3) If the newI time step is less than the
current time of a TAqG tile, n9ctonis
take the TARO file is unaffected.

(4) It the new time sten is the siie is the
current tine of - SFNS or T\pr file, no action
is taken for that tile.

POSIT TTAq he target file specified in the option
M At? 3is altered.

JLOS PIOP The specified oropaqition loss or
reverberation contouirs are alterei to the new
declared valuies. It is possible to exit this
option with no chanqes. it desired.

JCO)' PROP The specified sensor contours ars alterod to
the new declared values. It is possible to
exit this option with no chanj-, if desired.

LDIA SENS Soecified options alter previous file values.
It is possible to exit this option with no
chanje. it desire .

JSEj SENS Specified options alter previous file valuies.
It is possihle to exit this ontion with no
chanje, it iesirel.

JTAW TkPG Specified options altor previouis file values.
[t is possible to eyxit this ontion with no
changes, if desired.
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Yh~ P ivrv niI nor contolir (PROP f ile cont -ii n,,oirameters
ioi I I " ~i tI the a ccou 19t ic e -v ir on r,ent and sansor har-iware

cr)i-ictr-trn tlq't li r) en eral IIr not chqnje w ith1 t ime. T ies e

t,-) 1n t I'* prr)RJaiti on Ios9, crirves, each wit h
-smn iir- cton 9 i'vjent noisnq

() thei issF-ociqtedI rovprr-eration clirvqs (c t iv e se nscors
'ril /) , P ic,) wi th -onir ;oijrcp level 73d Jeltai RDf for the
rever-:)pr-iti on Iliiit e i c;=sp ,

0) j,- t.' -) 0* -,- is'; )r Iol t'i no()is o cr itoirs, na ch qi t h
lire(-tivity l:i ex.

F~) Iin 9o M0 -i~ oriI si oM9 ta hi10, for- Ihe ar inOv
oi ea i ,r em -ent 9 ,

1P i to ?0* 'i m a n' si " Ma tahi ,- for rg nq p
epvs ir w'mnTts.

ThQ i-iscript io i of thes-' quainti tip,- follows.

TI),, o~nvi ronmprtal daita --rp co)ntained in in*
iso an rniipinros of dat -i t it rp identifiedJ hy nlirnher. A -3ivpn

n'ii:-?ra- .i ro'ini riq con)rtains; the follown", inrfor aqt ion:

Prm~tin os( lo) tab liti -it 1* mil9 intervals nift to

1 20* (1iles

Omi i rectional -iArnent noiqe (dIb) for the environment,

Activq rr,erhe)r;it ion cjrve Cib) t i I uI te pd -It I milIe

i nter valsr o, jt t o i , n* jm ies ,

G'hmiiin i n rPc j n it ion ,i if f -rr i t i - f or r Pverberit ion i mi t ed
)ppr it io: i ( as comnpared to no isep lim it -dr onera9ti n)

Ac-tive- souirce lpvel ('1W) associ-itod -i it h the rqverl-er-iti on
ctirv?.

It ai jror)mn of -mnvironmeqntpl data9 re fers to a flisS iva -s-rsor.

thnth- rever :er-itlon cutrvf- -il issori-4tpl I it.a cin be- omitted.
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The environmentil file always contains recordis for each of the rn*
JroIuj ingsJ. Until a jroijpin-j 15 given oartlciilar valuies, it contains
Aef 111lt value-s. As ipns cr ibhed ab-ove, every sensor in the sensor file
i ndexeg -in ass-cirited environmental grouip number whiich determines the
data that apply to that sensor at that timer step.

S~sr2LAtcnor The sensor contours in the PROP tile
contiin iqforlition that tends to be h-a rdwa re r*lqted1 aqn- t hrs-
reasonab)ly constant for a jivqn sensor type. The lata are grouipinos
ntlmderedl 1. ).. r2* a,)d called 'contour nuimber,' in the SENS file. A
,jivan~ ntinha red jroupinrg contains the follnwing informnation:

irtlyaUYLdLL) This iives the a rray d is crim inat ion
aoainst ornnidirectionail anie~nt noise. The ')I is uspei only
to reduce the omnidlirectfonql ambient noise qssociqtel with -a

Tw lotis specurfy s ensor resnons P aq funct ion) o f
rpl~iiveobar ing:

l'his is the effect 3t t he '-earlf ormer outpuit of
s e nsorr platfori noise. A nominal V aIu ie of
self-noise is included,1 with each sensorl the total
self-noise at a -liven rel;ative. hear n~ i s th e
algebraic sumn of the nominal sef-oseCiven in
the SEN1S file) aind the delta self-noise ais niven in
this contour.

Le1LY--JPa-a- Th is heamwidth i s the inl e
bePtween the 3 1h diown Points on the main lohe. In
general, this will vairy with relative bparin-.. The
"beamwidlth in ai given dirqction is A s;ed in)
Ietermini nj tot;4l ba c kg-r ou nd noise duei P t o the
p)resence of other screen units. Tha interference
of the sensor pla -t forml itself is9 treated under
Spelf-no iq I

The sijnal excess contours specify the statistical pro 'nerties
(standlard deviations and -n a n t ime hetweeqn indeoendent
samples), two each for bearing and ringe measurements. These
are expressed as a function of the me~an signal1 excess (Sr:).
They are identIfied ais follows. It is assuimedi that qigma (3)
for other roeams is proportional to the oeamwidths.

~ F or
a directional sensor, this is calledi the siqma (3)
curve. This curve Anplies to a beam having) a
3tatp,- nominal heamwidth.



Th is ;i v e the
'rnean timp het -i'-n in Iepndent he-a;1r i n-3 s aM.0 Ie q

his is caglIIePd the -amgrgd ( 3 ) curv.

~ F or
9 an a ct iv e s Prns or . t h is - i ves sjjn (LU

SThis jiv es the 'a e n time
nePt'qen inlepen 1cr-it r gn-j,, sa;m r)les. This is calleJ
thei 1 amhI-a(R~) curve.

Th cr cnt ours of h)ear in,)j and r-a rv i s ;tan d~ar, I iv i at ion an I
relaixation tim.! as -i fri-ction) o f i ina g xcesrs are use9 d in the
local izi tion routtineqs. I f the ,)ro-j-r - is onl 1y i s9ed for Ietect ion,
t hes-i contrs mnay be omi tt Fci.

(;nor i I I sp-gaL'in q. theP accuracy -f I -r i n I or r-ne
let ?rmi na-tion lppewids o)n thp 9 i';nial exc-.9 r'-ceivedl from tho tar 7et.

Th)is -,i - r p1-3 lc tep( in thf-)e ci r- 'e of s i )mg ( -) v ers i is -ieaqn qsl)nal e 1xcePSS.I
'h- curve! -a ryo i P, to - a 9 agr t ic-i I air h- m wi It h . oe )n r g Iy t ; 1 qn to hp a
for <)r 1-1c o)kij;ur for qp )eri cg1 a1rii contornaI arr-ays, in I ai broiadslle
( r Q)0 irns) ) em for widI' gpnrtur- array; :in I townel 1 mei arrays,. Th'

V -11i oft sii n-( pij) iq c: sswied- to) tne orooorti on-al to geodh and I
s n I ) i t 41o r some nomin ii heanmwi it') def ines it for the others-,s

Th) , i ;ngl exrc-ss co)nt -atirs -ire jisp 1 !), the ro, jr-am9 -as folIlows: j f

aI 1:(1 ,r~ s i gnaql excessq contoujr with aq sin1'1 e inntit v ]ue1, ?
5 r i 1 1 -;st rg-a in firpire? Tv-I , tho effect 'o .,!-i ho) ,: no h-)-arin

ipg- nt nossiol e for si jnat excess;- < n 15, and iUnarinjs occuir wi to
s;i-1v1 ~( ,) = .5 Ie.jropp a l1 amoAcg) = h_ gniutes for any s-,iyug -xrqs
Irge)fer t'agn r, equal9 to () db.

Frejently it will nep foin dI ffic-rlt to ohtqii o 1 )Iis;ho I v.11ie
for si :'ui( i), itc..,g-, I fun-ction of si-Ing! !exc'-sq. In suhcasn,. !150
,)f s-,11- entri es is 1-istifiedl tep o~n1/ )ecessity is; to) 1etc-rti,,e -
cu!to)ff v~i: )'lnw qhich locuqi7i'tiron is- not poss;,ible,. and the) value,;i
f -, i j -1 ( -i) --al I gmudTh above: t'ris qCutoff.

P) r-~ I ix< t i on rmrsl- - r qf -r toq th n meara t mei ontw een ind'e~on Ilent
n-f 1),-;1of i nrInc; or rani-in . Fhi pr-ooranr gsswr-s -in onyronerantiiaI
* s'~ th are-a- vnluec detenrmine I 'Iy thi ir tou ti- rotjt. ey

v -i I fa thV ar' rnot QeasilIy ohti in as 9 i t is nrot normallI Iy i'ir ~I jI
-I rto te dsr ipt ive omagt,!r i o on -i sona ri rsFys;t em. [h is isv f n fr t - at

)lgl;~ h -t a ragteP fo(r i r),-I n Qwnret hen irin or r :iri-w s gmi r) I
I-, )sy i veqr f i rrnrortnt. prr-ai t. Pr f or , --s o in r)g--asssi n~ IloC I i 7-at 10"-

f- i -a*-it -i I-a-nh Ia g Q) r:on t,)i rr qr P h ileI C fo)r -i c iv r - rir)
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in -i mAnnpr an3lojous to si-ynaC(3) -and 1Rmhda([3). For active son-ar, it
is c; s (jmTiedc th-it ignU)is consta3nt with ranoe, heir)m related to thc
-ibil ity to tnensijre a rr i vI t ime raither t han t o geometric
cons i'i(-rat ion -.

SJC,' A B3:APINC3 WO. 1
REF RFNCI: EA V TH Q

+! .... ! ++++!I ++++! ++++! ++++! .... !

-15 -In -5 n 15 in 15

SF

LAMBDA HFARING3 No. I

+! .... !++!++++! .. !++++! ++ ++!++++!

-15 -Ii0 -5 0 5 Il 15

SF

The senisor contouirs i nclutded I n thep PROP f ilIe reflIect the s onir
Iit f orm, irra/ character istics . f requency of oppraqtion , andi the- signal

procusslurj h-ir-qirp (pirticlil~rly bef~norners)l

(I Det =I=nfeIs th,: change in seplf-noise is q fuinction of
relaitive ) aring. This chqnnep comes 9bout a s th'ie com)i ned
effect ()4 changes in heamwidith and directionil
plittorm-jenerqted noise. This5 contouir 1 9 -1 s0 used- t o
deppict Ilhafflpes" wh ic h ~f f ct i vcIy !-Aan k ouit sectors of



re I t ivr. 'LF- r irv '-;neral re'narl's ahout J. S. sconarq a re
as followss

2i phqericil. j2rros nick njo s-)io- )enerqtelI noi seP -at
certiin re['-tl're hea-ri rvjs. Th)es9e ten)d to chan'je
f ro sk nq i t o - -)i -ir in -withi t ine. Jsrially, th is
t yn e o f ois i s n1 ;rot rno IeP i ( it. is, aIssn'nei the
gh ty c-in mp i nenvC~r to ax'o n i su;ch 1 ineis ) In
'Idd it i -n. Yi II-,qnt in te -19ph er i1 a-I rraiys hav e a
h) if If- greQa T-h i rh is9ol at es the 9!)'her f rom the
si i ). Th)i -s is- inodd Ied -, very hiqh) gel f-noise (to
Q Ii i r) -1t- r 1t-ct inns 'in t ho hiif fle" F- i n t he

Ch lirectiori-f t he -;nffles. 2 e h O nos ir

(f, n,"dLi~r z I~ ten to havwe a f a irlIy
i ni Irnq Ief -nmi 5' f i 9l 11 1a th1 o, i-h i t '*i i 11 inocr ease
in) th~ iecin' the frowin platforn.

(2) L3e _tL t f-or ani arrly is -i f'rictl on of the a9rra- y -1 -omPt ry
idi fr el1 u n cy oif nePr -t in i. Comnni t oni- -r the ijene-ril types- of

so"nar isgpf in the J. . ivy iro is followst

(a) mxrL-ql-avsZ ten) to) -Ave a constanit he a rq.ri (t h
ait :ill relative he,-ri nis that is pro-)ortionnl toJ
the cent-r- freq'i-nry of operation.

C) (Prid to a 1 ess'r extent sohericil)
have a- ),earn-hi Ith thtis nar t in a) forward
ji r Prct ionn aol h)r )- I-rs as theI,: ra I at iv- hear in-i

i ncreisesc le ft o)r ri ;ht.

Cc, 9 arry hv t he ngrro)west Opearn
-)e r,) ,ndIi rj a ir to tho rirravhiy inc. 'isiially 3t Q0
fe'm)rees rela-tive.

((I) LOW-11 _LIw. .L~a~a ha'',, -a h),am that is narrow at Q
I q ir es r -I at iy v l f,- ,I)road1a,?ns consi iprahly for
forwarI-I ook in(- :)Peir,;.

(c) i a a2ra i r" ion I irqc t ioial seq nso(rs.r.r rzt or -'
OPawirith of W), 'le ir ope; to s; oa i fy an r-m:o i ssor.
I f the sensor is I so -- 1)i e nt nonise, i m it , an
o)mni senso;,r maiy vQ 1-f in- I ny r-s pn in 'hW to
the)q first relles.t fo-r IP1 t i sel f-noise anI I

W''qiI. Th is g-tq delta s,-jf-noi-c r.,- -1ron iand
,dir~l Ih t 3.~) Iirees * t'he defaultvaus

- 0/-



The Pnvirorwment~l/senqor contotir files are stored in th)e uiser
dJirectory unde(Ir t heP names P ROP nI , P w)PO2, . .. , P RO)P )O). Nhen INIT is
beinj ex(ecuJted, either to stairt rip the progjram or asq 1 anout ion, the
user will be a k ed to speci fy which hie wa7nts to lopa-l with the tollowin)
promit

F N T :ER A(('U ST I )AT k. FLI LE NO (I - Q0)

The projr~n will search thro I'lh the tiger dIirectory for thp in jicate i
f tip in this case P, P)prOI T4hen it does not find it, th)e -oro-)ram will
Ihejgir promptin} the usger for iriits.

~ouia~~rLQjL 2 .Ti,, P.?')? fil, nrovideps for th- tabulation
F of rin to 10* propaj,9tion loss cuirvqes, ide ntified by nivnh-rs 1, ... . In.

qac h cuirve c or re s oon d to ai n-irti cilir envi ronmnent,* frequjency, tqrroet.
Ap~t-n, -ind receiver dlepth.

The first set of promp)ts allows one to inpuit a oropa- at ion l oss
cijrv, iin' its -is-soc itted reverbera-t i on curve. Tyn- i ng a zero tor
"PRots LO(SS CJRVE N )" caujses the )rojraim to br--nclh to the se-nqor as5pect

contour entries.

Thce oromntq s resented f or i nprt t in 1 a- prnqjat ion loss cujrve
gonnear asIc follows?:

ENEP'?OP LOSS CURVc 10. (1- 1r)): j
EN4TER THE PROP LOSS CU~rVE LABiEl-: p~)~
AMBIENT i4OISF (do-) :
ENTIER RANGE (nm) , PROP LOSS3 (dhl) PA IRS
(ENTER? PROP LOS-?r)0 To OELFE NGE FNTRY)
(FNTLr-P 'ED'F POP O)UT)
PATA POINT: 6--
V}A TA PO INT: ti.d
DAT PIINT: i I
DATA PO INT: L 1. 8
T.ATA POINT: 3
DATA POINT: c3 4i
DATA P I NT: jj

The is the i nd ex of this nairti culaqr
-)rr)pi jation loss cuirve. If the sa-inq i ndey is input tyce the previousg
contents are la_ cind renlaice l in the)ir entirety by the new cuirve- dat'A.
fhl-e :pro[qgation l os-s curve 1 abel ;:it r) s -irF bove the printout of the

.ro) ta t ion I o -,; c iir v i n the L L-)' opt ion and in the tale 1 rodicr'd by
the LSJoption. It is 'isei only asq a l-ibel rind cain be left blinv.

- 3-



Th- next irmpit is t hp unni iirectionql amoi ent noise. Th is
u i-i ity is norna l1 nht i oe I f rom, th e sarme sou rc r .:s t he prop-a-9t ion

c, Is cr ves. The tinail inrmt is 3 ripresentative set of data Ioirits to
:et It) thcprn t on oqs CiirVe. *4heu Il I uoi nt 9 )- aveP been i nput .

ty 'V U) s shwn to nroc-e .4to :hp ,)-xt -set of rrots. Unless
-9nr i er vi! Die is -:)(c it i ethie ls a-9 t ) rm has a Jofqau t V,4111e of 61)

l.Teorop 1)q,; is s to re I aiccorirv ' to thev val-ie of ranqep rondedl to
the) ,i-est i ute jer ml .I* It ti ra j, P isc ouits ide -f the bouinds
-st i sh I, in) the nrnr-i (n tj j i ),)* !,ls) aI er cesq w ill

u r.Iuurttr- r in j 3pscon I time k wil co rrec(t thp f irst entry.4
I n i( e al)ove i 11lustrai ion,. therir aa assumesq,, a rurop--ijation los,- of 71,
Jlb at rant 71 12 umg Which is, 3 Crirectjo-:1 of tho ') dh1 ?rnterrld a3,iorv(. A
flr,)2 j-atior lossq of -r) w i 11 lete t he raln ie ent r,/ Th 1) r ooar, -
c rn ii ns ain i it (r o1~ 9 t io routt i ne thait I inearly interuol a tes !between

te iI nt valueIs.I Thep h i 3h -,3t ra n e ~n t Qre QI inds th 1)p on-I p t --1l)
Th eodd v-ilie( f or allI I air ier r -1n eps is thIe le f -u11t b iut 1s not

I rt' c ra 1) ra he tned t't r Ir

ri-ii rmt ssuieilo -icL 9C ns r. 1 in omit th-is part for
p s es os*the user oters a ze0ro 0 f or 1.5 (ai ve- ;-ourc-

I e v i I -- an I tue ) norii 1- , i '-A ' thQ r ev r, Pr-1t i o n7,rirV 0 -1a rP I rr-r9t
iinot iror o)r t) -1 1-1 r 1 ! s,; c r v - i i -'x . 11f -1 .Oin i ve v 1ilue o-f I> -, isq

co rI t rO ram -il P sk fr i )ri, tof the9 re'jor Ierat i on curve
ast ro -1 -7e 1it tt uo tiu )fos ns cure Th folrov,- pro~mpts, )ive

rai Iu a of i uput of rever.erqt ion curve:

V'fPT M7. 0W? V:"I. AiND 1'J Pip? (0=~di ID- XIT)

4 T:-1i t KVF t -90')) TI~ [r:fl -T t t :,!A I )-l' J !V
1-)7ATA. ir I ),P iL~l

<10

I irit is) 1 -r y s i i I -i r t r theP i rruI.,t r n-oiqmit ion l osqs cIr veP

T! ~ ~ )LT' i P( t~ 1 - 1 P m y4r

lit~~~ ~ ~ ~ 14- ) .W s 1: f r



PD() Sensor recognition differential
uinder reverberation limited
operation (15)

RD( N) S enisor recojniti on di fterentiail
iunder noise 1.i'nitedr noer--t ion ( 11b)
(th is :l-uantity is recorded( in the
SFAS) tile).

:1The Liau._Jabjanpfaarq aho-v Q pr intouits of the
rev-rheration curvet it may hp hianik. Finally, rangje (rim) ani
reve.rbe-ration (:Ib) are i nput foll owed by an -*END' to ex it Aqli n, the
defa -vit v-alue at 0 (zero) range is 60 P).

Aspct o~arl-1L After in entry of 0 (zero) to the 'Enter
Pro ) Loss Cu irvef No.' -)rnpn)t . thp user will inouit the sensor s)t
con'tours. The first nrompts a;re as follows:

71-J7-1? ASPECT Co ITO J NO. CI -:)3 1
FNTE ? THE ASPECTF CONITOUF-R LABEL- :3_PL:;L
FENTEi? DIRECTIVITY' I.NFFX C 1b) C

The asoact coDL~Ujrnmbe!r correson Is to the a-spect contouir i ndex in
the s ensor ftil. The ;=i e La.~turLL)_jppe-qrs aibove the pl ot of
the agsdfct contoujr in the LCON ontion and in th-e t;:ule produced by t h
LSEJ o '-tiori I it may he blanik. The directivity indepx UMl in CAh) is
the anmoint by wihich onnidirecti onql back jrotnd noise is red ,uce I because
the sensor is listening- in only one iirection. This para3meter is tisei
onij t,) reduce omnidirectlonail amvbienit noise in the sonar equa-tion.

Next,. the pro,;ram will promi*o t foc)r in )tts of the aictuail as9pe ct
contou)ir as -jiven in this, examni et

FNT'-r? BE ARINd;( dej) , r'FLTA Sr-IF-JOI SE (Jb). * B C+-3,ib) T I PLES:9
(IENTU? 'ENDP' To FX IT)

( rl ]- ~VTA L-)I =- p()TTE NT'
rIAT PO INIT: ~3

)A TA POIfNT: 2-n 5. 4
r-ATA PO INT: 2A.L

4 FATA D(T??IT: t
r, AT PO INT: 6LQL
PA TA PO INT: LL 0.48
rPATA PO INT: J(06
r)ATA PO INT: i2g,)4d3
[)AT \ POI NT: I
nATA POI NT: I
r)A TN POI NT' 1Q2J
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NA PI) If V_
)'VF' POINTI END

fhe _Panj.. is the rpetivp be9ri ng i n degrees clockwise from the
bo;'rs )w. 'he P fis thie adjus t'ne -t ton effective

s-Ilt-noise of the sen-,or for t h it relitive be-irinj. Self-noise is
*.iei;.ir- I ;t tli- '~more ouitput, irvi inclt ude thfe lirect jonal
liscri miniti on o~f t') p qQ ior. The ean4mqiJth ii tnP gfith of the mail

1no b-t eirlr thi, il lawn noints). r )qse triniCq -ir e i n teP roonlated t o1for-r thei- iq3suec cntoiur i.h icrh is t,:ihbtfil -t q t 6* Iln'irps interval s,
c reIit -) (-9 res 6 ~i roee, -0 Iereps, etc. '3eirini entries ire

l ii o 3'Q' dpeir -pe, sor -n;n iv ni i i ;, re a I Iow:)!h1 P. They ar-
corv/ !rt-e I to tht! correspon~linj n)eoir j.9 in th~e rangje 1) ,'361)

j~j _.L .s After ent erin- 'EN14D' in the t r inle' P
nroi,,ts F, t'-) r is er ,,i i I I5 .- ar esePnt eI qj th the) toIlo'qjnf p r o m.t

E ri U~T2 r,- ij Df it)3 lb WVN r!

Fhe -qf orenc,? ie-imwirith is ispI i n )ci7qtioos., Thisq is the
)ae3 11 '1iIt h f or ti ichI theP npx t irnor of curvis i npi Qs * A i i f ferePnt

)i 'I t h -ii r ei It ifi o)r op or tionI i.Ii ust -i rt o)f t h cuir ves

Fhe fiv xt set (f orrn rt cr P it~ th mi r in q1 i :i I -iemhda
con)tojrs. Th,', nnP -1r is9 f o IIows

F1 '~(Ih) , S 1 (3d deg) .kEL'\ .(1A. FIMP n in):M.1.3
T s-.L C 1) S 1.;. ~(le~ q-L A,%. F I M Coi n) : -J9,_ ,.a

FT:E T:E C Ib *SI3. R j ( d R ) ,~L V(.T11F ( minn) :flf
F SIT K ( rib). S I 3.q &( d e R! I A X .XT P F ( r in) : -', 15
F.IT SE (r ib) I r3'IPN2(cleng 1?1'-A . T I I ( -mi n ) 'J

F IT--.? '31 (rb) ,I.R 3CdHP-j) i!?FLAX. TId!- Cmin): VL5 5
F IT':? 3E (ri) ,3. fS<3 )( die -) ,ILA,<. T P17 (min) :p.-In

F h, in jr =in 19 k s t)P1 user ton i nouit the c i manI ex c-es9-, the stq=ndaI'r.
I~vi et ior) in th'- h'~ar ln- qt theit ;i inat 'Pxc ss. *.n'i th- av'r-lee time inl

i n nit :isc )pt' ien i nieo) ndpnt olbservgt ins ( =I /I ;:m5 -i ). [his9 cujrve3 i
'1I in calcula Iiit ing Inc il i7,it ion iniformat ion. Fh~ Pdata roatinst is
t -ii ri i -i y e i t er i n : 14' I f n o Cuirv e i s to hn mni t , reQp 1 F N

to ' e irs nrn~ ~ U in 'U') to the first nrmot is
f f~ ti e! j -I c sr Pi~ -- fn I lir - :t i ofncl sensors9

* t 'in ~r Tl ', 11 -oresetnt thes-e tnr-)ts

FP' IT:~; ' (. i P3 V11 y, s) * 'LAX.TPAF Coin) :0. 10. h



FNTE'9 SP (rib), IGPNE(y'is), PELAX.TI'AF (min)5..j.5
ENTE Q SI (rib), Sl3.RANGE (yds), PELAX.TIME (nin)tsj).Q.15
ENTH R --) (ib) , SIG.IRANG~E (Ydis), RFLAX.T IAE (rmin) ji Lir).5
FNTF q SF (rib), SIG3.?Alq(F (yds), RFLAX.TIMF (min):Ej 4

A-er- the program is asqkinq for innuit of 5inna-l excess,. the qta-n dar
Ifeviati on in a r-in'je mea-surement taiken -4t thrit slonal excess. a9nd the
exoqcte-l time in minutes be~tween indeIpendepnt ranqep estima'tes. This
c t rv ii s als5o uis e ( i n I ocaltIz--at ions for active sensors. The daqta
raqviast is; tprrainrite'i by enterin, EI' If no cuirve is to I-)e innfit,
reo1-) 'n.l to the f irst nromot.

Fina)lly, the following1 prompnts will anopear:

FNT~zP kSPEC'T COINTOIJF No. (12:0
FNJTF'? SENSOR F ILE NUIARF'Q (I -9Q) :

Then q zero is enteredi for -isoect contouir nimbe)r, the ror ooiram w il
continui on t o ask for the senso~r file nubr,-isc-issn-l in the ne-xt
s ect i on .

-4 nv ironmen tal /sen sor r on tour f il caq -,n h)( mdi f ini olt s i-ie of I N'IT
L)y , 1sin ) theP I JL 039 -,II 'JON o nt io n s. These -ire (I 19 cse' - n Chanter
III

SThe PROP f ilIesc -a re riesigqnd s o
that th e u sePr can "pass over" un4,vntJ iretaiil . Snecrific-ally, for the
csl'1n)lest file creation, the following is worth noting:

(I The oronagationi loss (01. :ind revernepr,)ton curves a4req
ohtaiiied by 1 inp-gr inter ' ol ation between va-lueps innit by
the user. There is a depfqult value of 60 dbh at I nm
(unless chne'i by inoujt). Hncep, the ;irnolp~~ es Nclrye
Is ontqlnedJ by Iiputtiflo a9 sinjle line suich I the
fol lo~win-jt

EMTER? QAIE flim) , PROP LOSS (0ib) PA I RS
(':NT~I. P'U)P LOS'S -?(0r To DFELETE7 RANGE FNTRY)
( Fi,47P-f 1END - To POP OU) T
DATA POINT, r 1-2 0
)AT POINT, N~

Thisq prodices q li nea qr PL cuirve betwoeen Or) rib) at I m
-and 1)() 1-h -it 4() nm aind n-) riet'ction poss;ible bneyondl 4n
nm.

(? fImittin-j tha -ctive- reverberation cuirve s i oy -nea ns



th-it llrevprberation isc not Cimortant, i e., )n art ivp
oaris ore~itimz! tor onepra-ite I nde9r no is q 1 i m ited

C li t i on

1F ~ AlT o i-~ Le/-L 4') ')1-1T W) I-")(? i3(ih (0=

L) W) J T ) A*I ~ ~ : 3),'

F: ',A [4k- Vl- f)) An

)4 F~ ~o I T:) I ): 0

(2 I Ilt i plI L cr v, s -4re -iv -1)l i f ri ired. 1) 1t n eed
'lot , I) , i7,! ( h ') v r at 1i " t )o Pl. c-irve" ',jqt I)-

(4) ny / c on touirs' tlh-t -re rnot Vzfi ne e i It iI i 7 el W~ i t
;ivai'n ri-f-- t V-Iil-,, that p ~ t t if~v'Irnv th fn

cr)s i er itio n .

:h) rh! r ? a-ti v -- ~r i n r on)t r)- ca (;)n op qetr to I
consta-nt -ialier IhY -i cm- 1 -int(ny r-1 ativQ

)~~-~rA 'JO is 'Il qi~1)sc w

( F H '. II" FO) J T)

i ATA~ P') I !T: 2A3J
D)ATA\PiIT JV

-L-i it the_ 9P n q ni 'Ith r n tou r i cnot lefti ne,
it will iqdtaiil t to z-iro, vi t theQ eff,?ct thait tfhore

.~t1heno inltorferirvi shnjw os'(,icih i
*)~'I .ii t h inr th n c -11 ci tIo-

(h) Pho :)'F ir -irp i,,q J fin- oc1iz-iti -)n. It the
Ioagl ization is not o-)~y-,d, iPhoy ,)ag omjntt,-d.

,es"Ipi'; n - it r i\vil - rI t of cli cnou rs
r oi, i r -s (2n I i n" of innut , n-an-lv , -i c;i ana):l cs

I-lu' n -Iar in i vin"., ; and a vaili" forr I -rn hdai.
I -)~~ si --n n ) v es I 'y-'a W lecs -ir nx'" t h i )rn'it

s c;na ev,- 'i I s-t t 1)- jr-) I I v aI , I fo)r ' in
an f 1;i-a Ia It - ~ ~ II !elo-- )p the i) n u)),t )i Inal

w i- ------ l--r i- -dqI~ I iI-hhiIU



If in dollht, the contents of thp PR )P filc can he rev i wed( i sin~ the
LLOS'i or LCON options.
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Sens or t i I >j!)ir-net ers leccri be each )f the) 4coict i c; sens9ors a nd
hi Ih v-I le 'Inl ts used in the orrohl en. The pir::rntqrs that ma3y var/

with) ti f ar e d esc r i o d i n the 'i43 t il, 'h e re -s th1ie constqnt
)a r i -iit -rsc ti a dIen r o i haqrdware in7,iin --re -Aescrih)er in the sensor4 coot )1jrr;cn a e in th-e '):)P tiles;.

Tie num nher of sensonrs can only n~e chanq- 'I wh-n thre f ile is at time
st )zeop-nsr 'naiy he tuirnedj on an I off ;it each ti. ne steo. '-hit the

tot-) I nri,'nhr of sens,,ors, i-s conc3taint thro) i'i-foit the )rn:)lem. Thuis, it
i t iU; olaunedpr to -dd sqnsrs -it so-ne tinep, theQse shouild he)r inclujded a t
t i -1 s te r-r ) an I t,.imre f otf it nort ye t eminl1oy ec.

(hly 'me, j-Nj'j file 9-ay he doclaired at a time, blit within that tile
'9-iny sesonrsq -aid o-thpr tias fo-rce ijnits nay Oep inchi le 1.

Th 9e sns9or files ar e s;t ord i n the i qe r d i reP.ct orv tund-Ier th1)e namesPC
JE'J11 ~ ~ ~ ~ Vdp I svi'1 , I~3).~.e IT is, Qxncutef1 automaitically at

the ;t-irt of thie roanr'm; or la1ter n as ain option, -)"PF24 will as,
theq iseQr t o i peci f y 1) ic f i. I h e waniits tr)o l1ad w it h t he t oIlIow in
n r -am tz

RIe .)r,- ~ra wilt sea-rch thmroiih the user di rectory for the speci tied,
f il'-. in tis ca-se 9FW501) I hen )*(R':P4 lops not findi SIFNSfl1 , it will
hel )th'4 iisar craethe initiaQ t ilIe daita (ifo r t i-e s;te9p zepro).
Ch-ii es t o t h P fi 1 9 P ir -n hy isin n)r oq r -rin nt i on ; ISF des9c r i hd in
Cante r I II.

ELL2~a~e__~J._L~9 t fn USflei ond, the l15cr

is; )ro-inte I to prov 1d0 th1)e i n p, ts iiecessary to cons)triict one. The
fir-,' threep Prompts, nre:

rn~lTh? ; rJp !: IU.: N1J'ME: SO )L3LJOY .JElL)
WT47' TAr T [1r"o ( Pr. HHI, 0A -111.00L~

v*T~'-[-TA ; (h r) 9 P

Th,' -i--ieq of the sensor t i U will -ipear 11bove- LSP' )ijt-vit. The start

t in- for the c ur oh I - ) isc t hen en tered as; i two-di - t 'lay nunhepr , a-

twa i iit lovir 1vinner , a4n f a- t w o-i i ii t 9i :iit e nuvmber. Finall Iy, t he .
rise is ased for DFLrf\ in hors.c 1-re, f ifteen m-inutes is inpit as

1).? houirs. T ii s 'PELTAT renresents the leqn jth o~f -a ti ne= stpo, and will1
I)- 1,;-' to tiriv: step the screen !nroble-n. The :)rn- )ran nqqiimneq tha-'t aI
con ;tar't time ';fpp is, usedP throli 7hoit th'- -rcointor.

;1L.i Lnr2.L.2flL. Nex(t thep tollovii nromp-vit- qill qnrperi I



FNTER INITIAL PIM cooi~n (X,Y) (nm: 0.0
FNTERi INITIAL Pim SPc-E nCkts)HFEA)ING (de)t jrr

Here the LrL~jP1 Q.to is a4t the ori )in and it is iovi ng n ort 1
a t I") kniots. Throiqhritt this volune he-idlnj is in prees clock -tise
from north.

fUi V Ld geLLaLt.LIaL, Next the HVU paraimeters are defined.

rENT7-? TH I HVUIM No . (I - 5 )ts1
ENTE: - THE IIVU LABEL (PITEq $S To DELFTE ) LLU.\I#l
E NTEAr HVU INITIA CoOORDI)ATE nn) s 0.
ENTER H VU So U RCE I N DFX AN D L-I--V EL ( db ) (0= POP ()UT): I .165
FNTFR HVU SOURO C INDFX A*ID LE:VEL (dot) C0~POP OUT)t n
ENTER THE HViJ N9. ( I- 5): Q

Jp to 5* 9VUs may he input with this ontion'. He enter HVJ index of I .
The iVU laibel is used only for nrintouits. Th. si ;nificaince o-f "$$11 is
expliin-1 in option PIM dlescribed in Chgoter III. Basically, this is
usq f to remrov;e an HW that vias previously defined. The HVU is asslirne 1i
to follow PIM.

Tho OPF pro-jram treats HVUs as noise makers wh ic h interfere
with) the detection performince of the o-ther screen units. The levels
.-f noise interfprence are indicited in the next us;er responses. There
are 10* possio.lp distinct noise ind.-ices, corresponlinji to different
senisor acoujstic performance chargctqrtistics (narro4ban-i line, q
bro; lbanrd, active. etc .) . For i rjive-n usge of 'iCiREE, theP User should
est i-lish the i lentity of each index and then inpujt at this ooint the
I e-vA! of interterin-j noise this !{V(J contributes for that index. Notep
that an entry of zero (0) is niot equjivalent to no noise since Iecihel
ijnits are uqed. Any indices which are not explicity dpclaired ?re 3~ivpri
defiault value(s which are- interpreted, as no intelrferpnc, for that index.
Enteirin} an f 4V nujmber of c cautis ps the input to jo on to sensor
(Iefti n it i o n.

5, Sensors are def in-d andi numberoe sequepntiailly
fr I to the mnaximii;, numbe)Pr of sensors ailloqed( (cujrrently 40)*). Thqese
-ire the e,sencp of the SENS file. ani therefore their inn'sit is
'iescr ile-l in somep detail .

Dscription of a jiven senisor is defin)ed tny the followinj prompts
and res-:ionsps:

DO) YOUJ NANT To DEFI NE MORI: Sl!ENc;uPS (Y 9R .4):



plow

it thel ans'iter to this nromrnt is 'Y-*. then the ' rogjram requests
I-)t-- for i new spnsor. The sensor is ided r to the en-i of the existinj i

I iqt of spnsr; (if -iny) *vfl wviihpre ;icorriin,ly. 3jen sor or ipr can h'e
ChaAi iii i :t h opI)tionn U(JSE 4 -if qc rihbed in- 3'h -n ter T I I; t h sensor number
Int-rmi!lles t')he seqijorcp in vh ich sensors -ire 1 istei in opt ion LS! 'I.

it the qn';i-'pr to thH !vroMt i s -"41 . th)en thp pro rm Pyxits sens9or
f ilI j'i i aiI7..--1ot i o r)ii in i r o 1)ts t he 's er tonI lc1-ar P tene pt ftile I s

l'ha ens or I a,) Ini, i ers inr t he L-S 1 1 1 is9t in'js rJL ss~a tho se9nso 0r
aoi is ns * In ,hrh cia th qsens9or is q - te f ro 1- is t in is ani i n

I IIi iS Cfr n-1 f- r-, to I' nof f' SeQ:nsor pos-,i t ins t hat -Ir 0 reCs er ve JS :niti

ti 1 to rise te. (It thei senisor is nnt stnecified -is ') (off) -in I i s

I -i r t.:r ) d )n )/ qmo iw)thp $^" -ji h q narp. ~jb -ju~nt -le ect ion
i o iI t i) ) ) rf ~,, - n c-31 tiI ti n-, 1- iI rr i t a sensor a,;
)eill:o -- II -) t me It t )r, is qny !tice tl nty is o ihich sensor-,

are )oi I P -i~iatq at qn; ti,,r, f~sPr l; q jC~y lt erm ina'i
nok in ri t tioI ' nSE or irto t j f or t 1)-1t t ie sqqt eP.)

I -F I 14 I T I AI Co5~t? P I N A TV CX, Y n nm )
ETl', sP PFP t ts ) Al '4 1' :A 1W3 I r)i) I.P

NT'-- .?~ t~ I, Fr A NP f'itllNA L '31F -lq () 1 L 7 VL (dh 10.
F,'4TIR Sh 1-: !' J.I C!' I 1Dl ,)I- A 11 1 LV~ r-) L ~ ( d )

PN7TS PI If). . AS)PECT 10. .TGkT NO 1';'- '10. 1
C N T'-? L Al HDA h i/r ) A 1 ) ,1 SGA I (b) I QL
EI- qTE- ? SCA IJ TIA F .Alfn I NTL.3?, AT TP T I ME (m i .) 1

IWF~t' P.? 0 A' I L I TY 6~4o () 19 A V AI L A qL F ( R A r J(';F q- I 0

The i enttty of these itemns is astolo's

a~r y a. P ( P:i ssive P inso-r)

A ( A ctive Ssor )

L (Active Line Arriy)

n (enor is 'ft)

ih t. is ns I I -1 w I Pt i n i t i o)in of a p s nor th)-i -i "ay
)p us-elj in T) sltse 1;yent time ten*An 'I,' sensor i-

iI -' -LS J iiil-''; its I ah)- i-,~ S :iz wot-l -ahov.



10: Sensor recognition dliffePrential (for an ictive
sensor, it is the RD th-it =iopliies mrier noise limiijed
ooeraton, Lp))

:~~~LQ~~ Nomni nalI self-noise Rat the
5eamformer ouItpjt . Wlhen this qujantity is I rded
algjebraicplly to the self-noise contour value (in P~ruP
file), it )jivps self-noise qt a g3iven rela'tive he)aring.

iSL os There are I ')* noise
inlices which are ujsed t,) define tarqot radiat-i noise,
self-noise, anl interfering noi se. A si1njl e index
corresponds to a particuilar sensor Ietection mode,
f requfency bAndl, etc. I t thiis s ens9or radi at es noise
which can interfere with ot her search Qlaitformg, the
nioise levels qre enteredl here ( in the s-Am e vway, a s
les crihbell ahov e f or HVJs ). S -lIf interference is handled
in the self noise -above, riot hepre.

A, L' L-au.L, tPr opag at ion loss con tour numher f or th is5
sensor . This clef ines the environmental contours
contaii ne I n the PROP f il1e to he- used f or this s ensor .

5a ,_g Sensor c on tou) r n i imhe r for t hisq se(,,n sor .
Th isc deP.f ines- th P set o f sqn s o r c on t ou rs c ont-)i nedi i n t h~
PROP tile that apply to this sensor.

Z z =laP- - The noiso indepx that correspon s to
this sensor. The sonar equa-tion computation of SE uises
this index to dletermine taqr'iet ridiated noise as well as
interfering noise from other sensor platformns ani H4VUs.

Lab Nu- IMmber of in fe 'en,-1nt looks; at randonm si-1nalI
excess per hur for this, sensor.

ai:Rqndori sijnal excess s~tandlard dePviation.

_taaLp, I The iean :iehetween looks at a g3iveni part
of the sensor coverage1 region (minuites).

lnerto _~ The c;e n sor interation ti -I
( mi nuit es) .

e~ta1Lu~av1iLt_ Prohahility that sensor is
operatilonal when the encoujntrr occurs (th is has to d) o
qi t h s ystePm r eIiaibiIi t y)

Eaich of thiese itemsc can va ry .,ith ti-ne (except th;e sensor Ilanel.
If chanies are desire I ait ai given time, ste n aifter the 5FNS file has
been) created, option 'iF)1 I s u s ed. Th e specif ic use9 of t hes e
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p-ir'ieters in iescribinj) sensor perfor-9qnce is (liven in Chaoter 11 of
rehreoce Cal.

2LauLiubr- aa1 L2E.ZL2s. A tyo)ical screen is comooserld of -i
rv-n'n v r o f Io'J)i c3 il11y s i m i 1 r c olle Qc t ions- o f sensors. The SCI?H7 J Dro'3ri'n
t -Y(k? t i vq:) i-j P oftt h is ft4c t )y qIIowi nj the sj-9e r t o form s enso(-r

5'h3(11 mid i rotips- by *h i ch 1) scr en cr) he eStallis.3hePri Iby movinI
q r oi -i 1 nc k s o)f s eo-sr s r n t h tr t h-in rde pf i n i n~ ;Pv e ry one i n Ii vidi A fIIy .

Thern rr threep levels of ai-Iqre-ation in S3C[?PTF: the indjividual
,sP,)- )r, sEv.TSor c; 1,) -jr ot i Ts *-mni sensor grnnpq. The or ler an'I minnpr of
lrcfinition of thefse is -is f ollIows:

I2~~LL~~T th tes~ in r~~n Th ftrt se9ns9or
1lefi )Hl is thI)e *k n ni.II Tts coordin-ites are usepd to
lcf i o t- Inor it io ro )f the s ,ih)-)rrun. ()th-r qens)rs i n -9

s 11 wor-') m ~r ( df in el relaitive- to, thep k in)i nn. A
cul i an rconsist of -iny nvjiner !-f sonsrr mo to the

:)nr-1m~ linit-ltioosc on) totail :ium'floerq of senso~rrs. )i n ce
th- q-nsoIrq irn nimb'-)r- in orde r of imon-t f th irst

eisrri n ai qs'irroin is -,lso ~ the f irst I iste for th --t
stir--yrmrinon LI l1i st irjs (101 9 s the ordefr is a-lt re -I

I~ a t ' c L f ma To

nike q cony, it is only n:icessary to indficaite the nePw
cooriinates of the kin )in. d)thpr sensors are then
o1ir-! jrin the serel-iti\'e nosition in the screen.

(3)nU TI Te conordIi n it es oft t he
oy'Fi n of th F rst ief io np i '~ri becorge the

coor fi na tpq of the jrouin k injpin . Co)pies; of the -ir oi jo
-ire 3(1 oy sp- ci fyi n- the croordi na-tis of the -irotrn

'i ij!)in . All oth)-r sensors in thie qro'ip are l aco I in
the -nro:)r position i n the screen relIatitve t o the

ino*-I in.

Th; rocesqs )f creat in ) sensor ir(-)tn!3i only onos i hl -It the
time wh".-n the k i rym i n sensor i s pf i ne i . I)ubse1 TIPItly, thep ,ro-)rin
I os'; trac of k inipins -andi suj roi-s . r,) i idnt it ie es ar re t a i n P
tfor ano,)t he Qr t ur'p os e: th py ieft inoe spait il q co( rrel -it i on netw eo
9 an,7rs -m *f ar 1 us Fd f (r d-1i ) iy/ o f l)roi ) Per fnr'n.3rl(- in thcr, rTi

(Y ')PL- , ' 4 A0, lni NWI MnLptionq (iescrine:d in Chalpter 111.

Af ter qf- iiin snsor wi th the aibove se vlence, the nePxt n royn t
i s:
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AH)RF SENSORS I N StJF3(-ROIJP OF G3ROUJP ( Y OR N): -4\

itHere, a response of IN catises the c'omiter to -)o to the next level.
If q 'YO had heen entered, the user would first he) as9ked, to indi cat. e
def init ions of the groiqp correlaitions for the jroup beinj crealted aIni

then asked to enter definition of all1 a Iditional, sensors in thec

A correlqt ion coef ficient is ino'it for)r each sensor ;rorup. 1In
sIubsqquent calclations, the detection Prnb--ilities qre calclated
isiij the correlation nuimber to interpolite linearly hePtwePen complePtq
correlition ani complete Independence of the sensors, in tep (jroup.
Sppc i f ic al11y, i f p ( i) and pH ) d e no te t h p r ongilI i t i -s o f deptection
ass imlnj complete indeppenlencp and com:n tete correlaItion, respectively.
thei the proh)ahility of detection for the jroti!p with corr-lation numbePr
r is p =(1-r) -)(i)+rrp(1).

hen all scen-ors in the suh,3ro'ip h~ve been irut. the nro'jram will

Ar,407TiER COPY OF S:1RGW?)1JP IN c;PoU P ( Y )P N )
ENTER GRO[UP CORPELAT ION (RV1(NGE 1-1 _

The jroup correlation q'lestlon is only qskeI it the s'i.h)(roun consists
of o:ne sensor. If the sib jro~' o consisted of more than one sensor, this,
quiestion wouild hi ve neenr inswerp1 prior to entering the naramet ers of
the second sensor in the hrop

I f a c op y is t o be ma I P, the) proqjrim wil 11rromprtt

FNTF.R INITIAL XY COrPNXS nm) FOR FTSF-) *FNSO':?
COORf I NATF PA I P r),15

The first defined sensor in a suiborouip becomes the "kin ~nin" for that
!suhjroup. All stibse luerit ;(ihgroitjrs are )lacp I r-lativ- to the
coorlinates of the new position of this firqt sensor.

Af ter all copies of the qlhjl-,rou)p h-3ve been ma 1e, the entire -.rotin
may uep copied followinj the prompt:

AN4OT~iFP COPY OF SUF3(;'1P III ())P ( Y OR '4) N

Them creation ot new conies of irotrin is similair f-) sib-jroups



1 Tl AtlhTtiH' ('Y ')F THIS GROUP (Y OP N):
FTNTFk? JU4TI V. X. Y (,OOyflINATF) (nrn) 'k)R Fl i0<F S'S

MV<K A'~)TK t ?l (:()pY O)F FHI 5 3kOJP ( Y ()P W): 11

*dhe.j jro),)o conry i r-7 is. d or) p thep pro-3rar returns t o th;? se 1Sor-
'leti niti on ( stirti nj i new qtjh~ro!Jrn a9nd jrotjpD

y() U ~ To TO )FF I'll A1()F~f YF 0:?~k? '0 : j N

Th-~iir r)5't thq ibove nront c Co-p et es constrijctio)n
to h se;n!s 9or f i I a It t i n n I- -t' -) nr n Th~p smrsor file? is co~m1tel !js;in
oot ion fSTFP to) -- lvq4nce, it, :3n- -)tI n mJ~lt.o odifty pira~meterg otthi

r t tiol st 0n o r l iteor. 1 T:t r nI ontaiin:; an -v)ol Iof t~
(e[niy so of 1-TK,) ivi t5~ (I P f ti dfn it ion of a sen -r

n~p c o r.)os i t ion nof 9- 1 F, r 'r o: j r in o 11 t -r d i n J nN. P-1~
ih -v'! Qr)c e 11r 3 or-i t lro, n - to Le c(onosPd Of co-pi es of only rn)

of st':d 3 roujp. A -or-~ ioo rnw ;trtict'ire can b oht -ii rie I hby
fr'ri i nj temno-r-iry )ro!Jpfinfl, in I i11T -id then) cnoinin-j theqn int,- On -
j roi! lsinj IJS3Ui. As; ftqr -1 - t he( nr i ~rc - I- -.i c i s corn cer nedA, h 1i ct tor)rt
I r c) s h-,i veP di, t i T)(t j I Pit ti f i c.i t i mi t) in--) -rs ( Ii -)t -I i n LSFN ) . Th ito

n 1i-T -,,r r: her 1 c ha-n pjed J;,,; i ro i i n SFN . In ) )rt i c!I1 -ir two -1roims cr:n
(7(ml rrnit i I 5y iiv i r j t o 'n th i s -ie sorotin v!imber or ar s i n e -ir ou i cvn:1

oe I fit 1)y i iv -or. f h s or 3istnt ronn'o. Se
Chate r V f Or 7-) ex imn1' of Col n i r r ins



Taqrjet filt 9aantr Jscrihe the postq ti on, course, --n i sro ee of
.3 t -irpet an d alsgo i ts va-riousij ra ia~tpd n o ise I ves19. En t r i,- ar
i niti all1y male tpfor t Ime otn -i n I th)en th)e T STEP and~r ITA? on)t ions a lr
use:? to pxpand th)p tar-i 1 f ton irnic1 r I i n f or ra t i f)n an le: ri n the
a no ro - c tic t Ic s a t a l i t iolal t i'qe steqps.

T-rjet f iIe-s aire name-9d f Aql3OI , TAq(GP2, . . . W A3,),). ip to
tar.-et files vay hi, stor-i of) us ' siorilt--ieot)isly --n! 'nIi1 ta r i
files may De loadedl into the nrojra- at o~ne ti-ie. rho Tjs'er sn)ecifics. a1

ntjrnheor for P.aci tarcet file hp wishes to loa-1.

FNTiO rAp(-F FILE N'). (I- Q-))

Hor- the ius-r scfidtarjet. file':'oi--r 1. If th-r- is no filI
T Ak ;'I I ii the uiser'; lirectory, the- or,) jran -ji 11 ,orovi'if th tollI rqjinl
nron )t,; to c r cit n the1f t imne 7.e ror ter -et fi

F ' I A Tl (hlrsg )I 2
F TEP! TAP ;HT L-Ar1oWL: ILp; I 4

E:NT!- P '~4ITI AL- TA~H ' PP3 ( <Y')(u)

F2D I II S-Al, AF .Wc LI' (nm F '31) PV APJ A :
s T G ?(J x I I tAWA x TI nJi !A

--TcTAOF'A )I- TW PE C A P T #/I-- q _

M F N TAPE SPEE F D I< t s) 4A)\1 (3 ( pel LC. LT)
ST NDA[) A R') I N F A ;ET SPV) I FAl F) I i

*1 NITFE TGT '101SH) INDEX A H ) T V-VFLIhI(= LIL1
VTPTGT TPISF INDEX AW) l.KEL HAo (0) :

[NT,: I. TA1rGE T FI11 JI.C 0)

Hera DELTA T is, entera~i in hou)lrs. Fhe- 'is-r vwill 1 o j -IV no -It or

FIE7L FA T if -a sensor til -1 e 1 a t) 1 -a p nY t a) + Wi to
the sePnsor file will hp 1usec I -in It im- )ro nrt w i f)t -I ~r . h
)F17 T~ P, etre here aT. 1 the Iam aq toaIPt I Ii ny sensr riI

I ef i:) ir 13 a s r, ac n wh i (-h this; t-r ;t; i s to) a nr.>aich . N - em th af. I-)p h
i s to)1 oe evaliated, nhe s.mro f ti I n i ftair t i t mis t he) loaI

con-urrenftly, aind the-n the pro- jrao- -i ii rfI to 1I)- 1v any t,~ :t f ilI
with DELITA T Ji ffer(-nt fro-n the onp in Is~srfi h -e o

the ta-r ;et w i I I a once P r n r) -TA P I i -t i mn - n 19 rjn, C e I-) anp -,

The iti i il pos-ition (SPA ren)ter) )f the-) tar-i-f V, ,r~l ro is in f
Next is Pntere th)e tar iet '.PA, priraacqtirr? th7 '-His 1 91 1i Ie -Ir a()-
Ien ,th i n ) r- the f. )-sqi -- i - , se nior) -t a is - cer, ;t 1 i rl, a '~ a :1e

t he nar bor i x i q i Ie-jre's Clo)CV-,ig' fr- ,nofrth.

T'), f, ir;et n-otion p 'rIeer are er~rre nrt 1rs i
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exo ,ctedi niumber of times the tirjet will change velocity in one hour.
The 'text parameters are the t-rget speed in kts and the target heading
in fe-jries clockwise from north. The final target motion parameters
are the st.ndiri deviations in target speed ind heading. Speed and
herlinj are assumed to hP normally distributed so that the mean and
standa r deviations completely specify their distributions.

The final set of inputs are in-exed targi-t radiated noise levels
in (Iu) ,inits. Up to 10* of these may be Input. The sensor tile will
contain a nois inex indic.tinq the target noise level it is trying to
Jet -ct.

As with the sensor file, this completes the definition of the
tarpet tile it time step zero. The rest of the approach tactics are
entered usinj options UTAkR and TSTEP, described in Chapter II. as
illustr-teA in Chapter V.

Fxit from taret tile construction is made by entering a zero
tar.ot file, numb.her. The SCREEN nrojram then requests the specification
of otitpiit device ind then proceeds to the ain option table.
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This chapter gives the sequepnce of qteps involved in settini uip a
screen Problem. The screen of this exAmple protects a cArrier. The
scrnpn consists of:

4 sujrface escorts which use aictive sonar.

16 sonoblioys in two flannk ingj fields of eijht sonohuoys
Pach. The sonohunjys are nqrrowhand passivp processors.

3 Suibm-irine escorts n)iqced, forty miles qhei of the CV and
fifty miles qihrpast. Each submarine has i nqrrowhanl
pnissive -and hroAhanA nassivr4 P oc s9o

Thr--! noise indlices 4are used In this examnple:

I = Nirrowba-nd passive (deptgctel by the sonohuoys and1 SSN-s)

2 = B-roahand passive (detectedi by the SS14s)

5 = Active Target strength (dietectedi by the Surface Fscorts).

The sonobijoy and submarine nairrowband detection are a suimeP.d to be
against the same radiatedi noise level.
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Th'q PROP file for the exqrnoie is dftinel in the followinj session.
The idpntity of thep indicns; for the propangtion an-1 contour tAhlas i s

I SSN narrowhand sonar
?2 Sonobijoy nnrrowhand qonqr
3 3 SSN hro-idhand sonar
5 5 Stirt,'ce -ictive sonar

Co-m---itary on the iril)'t so']'ienc# is liven followin'j the input.

-7:*4FRi .PrCIJTJC DAFA FILF NoF. (1-0Q),
I'FRPW.?OP LOSS CURVE No. (1- I 0): I
EiETHrE P,?C) LOSS (CtJ.?VQ I-AfirElZ

AA3~NTNOISE: (db) : 62
F ITrF~ qA;.1q ( nrr) . PROP LOSS ('Ib) 13A IRS
(r-ITH4 PROP LOSS -200 To OELE-TE RA4(P ENTRY)

J -T' ? -':N i,- Io POP OOT)
!)AfA P014T: jL.6A

PMfA DOUJT: -t8-
Mfatri points o'iittod for hrqvity)

;;NjA!)OINJT: !iaL
FAFFIER A(7. SOJRCE LEVEL 'xli )FLT Q0 FOR REVERI~dh) (0= Exit)
1-3 (do)) M)N 1)cL[Tq!) Q

This nroni-,JAtion loss cuirve is for the narroloband SSN sonar. The
* y.,1nol npP7. ~arls receivqr i s thf, source is deema an- the

clirqly fs or jPaG; _&n environ-npnt. Th is ips i -- at ion i s
* puelyforthe convenipnce of thro proriim ujser and has no si-inificanco

to tiep :-rnjr-~im oper-ition.

fI?4FFR r'fP L')iS CURVF TJO. (I- in):
EirmR F'li PPOP LOSS CURVE L'A3EL:

* E~ IER A,1eE (rm) . PRIP LO0SS ( lh) PA IRS
(rT'? PO') LOSS -200) TO FELT-qE RAJE NTRY)
0:JT:TEP 'END' To POP OUT)
fPAVA POINTs L..
...... POT t- poTnts omittedi for brevity)

DAfA POTT aLL
c-:4rF R ACT. SO)J~rE LFL AND~ DFLT RW) FOr? REVEI?[(dh) (r)= Exit)
L-i 0d-0 ANP rYELT*Rr: r2

This proni];etion loss c'irvR is for the nirrowbind sonobuoys. The-
syrnhol *S,)rz' nepalisI receiver is iiL.the source is, "ee and the
c'ir"- i- for a r~y environment.

LL



ENTER PROP L03S CURVE NO. (I- 10): 3
ENTER VijE PROP LOSS CUJRVE LABELs UDa2202._S'SN
AIABIENT NOISE (rib) : 60
EqTER RANGE (nm) , PROP LOSS (db) PAIRS
(ENTER PROP LOSS -200 To DELETE RANGE ENTRY)
(E4TER 'END' TO POP OUT)
DATA POINT: 1.L.3

DArA P')INT: Z70,
(rlqtq points omitted tor brevity)

D'-rAA POINTs :.U
ENTER ACT. SOJURCE LEVeL AND DELT RD FOR ?EVE(db) (0= Exit)
LS (H) AND DELTRO: 0

This propaation loss curve is for the SSN hro-dhind sonar. The
symbol 'DDXCZ' hqs the same meaning as in cuirve one above.

ENTER PP:)P LOS3S CURVE NO. (I- In): 5
E4TER THE P.)P LOSS CUPVE LABEL: JD( t LEI
4'ALIENT NOISE (rib) 1 6
ENTER RANGE (nm) , PROP LI.S (dh) PAIrS
(E ITF PROP LOSS -200 TO IDELETE RAN(GE ENTRY)
(ENTER 'END" To POP OJT)
DAfA PO I NT: L,...
DAT A PO IN'Ts i2.0
DATA POINT, 5 0_5
DATA POINT: 1.i.0
DATA POI'JT, Z.7.o.15.n
DATA POINT, . 2..
DAfA POINT: j2j13.
DNTA P(I T' 3. ..
M I'A DO)IN T: ___
EirER AcrT. S)UPCE LEVEL AT) DELT PF) FOR REVERB(drb) (0= Exit)
LS (rib) AND 'FLTR: 2..-20ENPE4 REVERR CURVE LA3EIL: Acty. _

EqrER RAT3OE (nm) . REVERB (db) PAIRS
ENTER REVERB -200 TO DELETE RANGE ENTRY
SENTER 'EN F" To POP OUT
DATA POINT: _._)
nkFA POINTs 1,40

DATA POINT: 5.,10
DATA DOINT, J-2.
DArA POINT:
ENTER PROP LOSS CURVE No. (I- I)s 0

This pronmjAtion loss curve is for the surtic . escort qctiV-

sonar. The symbol 'SD Z' h.is the sarme mpaninj as in curve two. S ince
the hrlohest ranrje vqle entered is 32 miles, the oropajetIon loss curve
is truncatei at this point. There is no actlve detpction capahility
bey-vid 32 mil1es.

Ent.rinj zaro (1) or opi'jat ion loss curve number directs the
pro3ram to the aspect contour inputs.
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'hiN:F ASPFCT CONTOUR? NO.) (1-2())t I
E'JFEP *r9E kSP,.CT (Y'hJTOUR LAHL: Line? rAYd
E4'TER? i)UCTIVITY INDlEX (dh) : 10
PEijrER HFAQr?1N(dPi). DELTX SFLF-NOISE(dh), BfAW(+-3dh1) TIIPLES
(c'4TF-i "!=ND' rO
(PqJTFER DlELTA SELF-N)PSE = -in) To DFLJTTE FNJTRY
DmfA PONET:~
I)ArA PO1TL..2L:±
DA r A P0 I 4T: Q-O-,,J .6

(f)ta tnoints omitt~pfl for I-revit!)

EN f F 4 RE:PF+'F 3F.EAITIi (+-3 (1-) r)O'): 6

FN T F!?SF SEr,- H3 i? RGIEl-AX .TI 'AE ( mmi ) = LQL5.. 3

EA FF Q ,SI(3r. iW.PE.AX.TIME ( mi n) : Q.-Aj5
FN FI:!? .'E.SI'l.3P3RiA.I (min), E
E"JI'EQ SP~. SI:.[JA40E (ydsc). PE:LAX.TI-ME (miln)t EL412

This is the conto'ir flefinition for the 95N narrowh-ind linp array.

!:4 P S P-CT CONToUjR jo. (1-2n): 3
'E'4 F GR Fi*E A'CT MNT)JR? LALIrL: 1i 0 sy
q!I q FJ )?F ~CTIVI'F I'JFYX, (do) 30

r~~~JfLT rR Af e CPN ~(o IV+-3db) TRIPT-CS
E T r,?- -N)' TO POP OJT)

('J'T'E? (TELTA SE-'O' =-11)n To DELETrE FNTRY

,) rA Pi) I 4T: ta. 2.
')ArIA P0 I 4TI4 15
Y'.1A POUI T:I L~LdQ b -

rA TA P0 iT: I rU
EAJ FPR qFFREACH 3FAM-'I lTdi (+-3 rib fX)LN)S 5
EJrEP SF Sl(3Y.iP3,RFLA(.T i'F (i n ) : -10,2,3J2
F- T F ? S F. S I 7. i G, P EL A K.T 14 (min): 1,A0.

FRh: SE, SI(7., RG,.PFLAXl.4F (m'in): I 0.L.LLJ.5
:fFiq :i 5F, S(3.O IRG.PFLAX.TPAE (rri)' I )5,-
RN FP SF. S QF!3?3.?LAX.TPAE (min)' :FND
E'ITI'EP SF. SV3.RAI4GE (yls), PELkX.TiME (min), EMI

This dpfinrs- the contoiirs for the SSN hroaldhnd array. Th P 1 arq.I,
sa1t nois;e'* )tu"'qexn rplqtive be,; r Ing s 1530 -1n1 21() renresents the

hqffl--s -irpn of the snn-ar. The haffles are insartePi hqtlqaen the. array
qnd the ship to shiel I ot, ship noise. The eftect is to nikq
*'etactionrs in the hifflo roqion nearly inosqihie.

E I-* 1--: A S' F T cO'wJ roJ [r? ii (I - 2 0)
l 'E i? ni SPECr (Y)NTOJR I-A'3L: Act-i 3 LdUl

r-:L DI .?FCTIVITY INUX (0ib) 1 3.0
:l cR 14FARMTP(de), U--LTA Sr-LF-NOISR(db). 134(+-lib) FRIDLFS

CFJTI:R IF-Nf' TO POP OUJT)
(E'JTE:? T-1-TA 7SELIF-14OISE = -1l10 To DELETE c:NTqY
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[AT A POIHT: Ha2L2L.L
J)AAA PO IIT I a4..a2-r
DATA 00 I4Ts L5L - 2J-
DkrA POlITS ZLQ8-,
DAf A P0 14T, aLM
E'JFR REFERENCE HEAMVIDTH (+-I rib DlOI N £
EN CER SESIG.,3PDRELAX.TIMF (min)$ -10,,5.30
EA f E I SF.SIr.rIR(,ELkX.TIMIE (min)t -5,8 1 02
P~4 rE R S(.3GPLXTA (min): rl,-L.7J
F.-14f q F. S[10.3lG, RELAX. TI ME (min)t L2.J4-3A.5-L
Ed rF- I? SF.SI'3.3R0,PELAX.TIMFE- (min)t M~
Ell fER SF. Si';.R'xNCG (yds), 9HLAX.TYPAF (min)' -LL2,_2_
E:q rEr SF. 5IM. RA'JGF (yds) , CRE-A x.Tri M ( m ijn): IQ0a5!a. I
E,, r F'? -)E, S3PJrE(ydis), PELAX.f[MF (min): L02. iL
EFr i R SF, SI';.PAN0GE (y'ls)', M LkX.TIPME ('uin): END

This :lefjues the co~ntoujrs for the active ;onar. -4 0te that for
active sonirs the contouirs for rainjf sI j-n,- and Ilambi ha-ve rueninrj.

FN rFR AStIECT CON'TOU JR) (1-2):)t
ENTEP TiE ASPECT CONJT')JR I-M3EL:

ENER i3FkQIN3(dPj). MiLTA SrELF-NOISF(m), 3W'(+-3d&-) FrIPLFS
(q-4TT-? 'END-* TO )
(E1-TqR DFLTA SEL;F-NOISE = -11,1 TO r)EL TF ENT(?Y
PAfA POI4Ts EUL
E'Jf!R~ RFWFRE4(CE L3AMW'IDTH (+-3 1,-) )ooN)t n)
ENrER SF.SI3;.L3P0,RELAX.TIME (mmi): E.!1L
E,4rFR sE. SIGj.RANGE (yds), PELA(.TIME (min): EauI
E'4TPR ASPECT CONTOUR No. (1-2l)t '2

The last contour definition is for the )assive sonotioys which are
omnidirectional. Since the detarilt contouir values lefard to a n omni
sensor which is ambient rnoisse lirmitpd, it is tinnecessary to entar aIny
valuies except directivity Index, which is of courge zero.

Hy exercising option LLOS and LCON, it ts nossiolp to fi5s)1ny the
contents of theP PIMP file definedi ah ovp. The o'itotit is shown in the
following f1glires.
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Not- that the plotted value in the reverberation ciurve,. Firjiire V1-5, j C
the 91ljebraic sum of tl-i inptut reverhergtion and the lpltai rpcoqlnition)
litterentlal for the reverberation limited cise.



ELU VUv-6
ASPECT ,2o4TOJR R). I n. n. Line Array

DIRECTIVITY INDIX= 10
Oql TA M.- 'IJ (C, )

. ,0+**** . . .

I .I+

1 .4+
. /+

.I+

*0+

. +
,6+

) 4+

). 0+

+! +4.+++++-!+++I-+++++! .++++++++! ++++-+! +-+++.-+++! ++++++++

0 60 120 I d 240 310 36n
'.LAT[VF 3- AqI', r ,;E )

Thiq contn.ir in~iic.ate. '1i)htly nore slf-noisp in thp direction of the
to4i:,tj ;,J )nrine.
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RE Al INI r)Tf

(FlEGR FEES)
4T°. . * . . * .

46.*+
14.+ * ,
42.+ .
40.+ *

38.+
36. +****
34.+

32.+
30. *

.?6. +.

.)4.+2)4. + *.

22.+
. +
8.+

16.+
14.+
12.+ * * * .

.+.* o ** * ** *

+! ............ .+.+4+! +-.+++.! + +++++++! .+++... .
0 6r 120 180 240 30,1 360

RELATIVF 31:ARIJ37 (DE:R3EES)

This heawidth contojr for the line qrriy has the smrall.st heans
.oer,)'ndictil-r to the qrriy qnri lqr.ier ones on the ends.
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SIGMAA -VEARIN1G 'Jo.I

1.0+*

3.5+.

120

S )0+. * * . .ERN '0

*)+

-15EI? -1r' r) t-94 I)'n 15

/4 . . .+

4 .0+ *

.0i +

.Q .

I "**

* * . **. .

7.Q *

• .q+**
3.5+ **

-15 -10 -9 0 5 In IS

-Ir)2-



aiMMEa V-9

LAIABOA 3EAINIG No.

CA.PItTFS):") .0 . * . . . .

20.5+

2.0.+ *

2 ! .r)+

2 j n+
2 1. 0+

25.5+ *
25 .0+.
?1 .5+
24.0+ n
23.5+
23.0+
"2.5+. . * . . .

22.0+
21 .5+
21.0+ *
2).5+
2.).0)+. . •
1 .5+
0.0+
I .5+

1.6+. . .

,5.5+*
I'S.0+
I ).5+

+! ++++ !+++ ! ++++! ++++! +++:++++!
-15 -1) -5 0 5 in 15

SE

1

.....U m "- 10-



EL'JE2-1

ASPECT CONTOUR NO. 3 b.b. ltll Passivp
)IQErIvIrY INDEX= 30

Ol-TA LMN-r (fvrO

in. +

/0. +

15. +**
jr). +

)9+

~ *+
o.+

0i 60 * ?n102n+)36
)?lkT V iFkl0 * +1RFS

+! ++++++++! . ... ... ! .++.+.+.+.+.+..+.+! .. ++... 4 I..4. ++!+..+I.++.++..+..

0 6) 1I19 Hn 240 3 0) .361
*?FLATIVF YEAR&')f C(-,F-S)

Tbie sqa~wlt-n's~ c'nnt for thnel thj irtr rqynth.ul rryb

-jr~ly icr ~in- thosel-noi~ intha rr)4-n



ELIQUE V-1z2

S[GMA BEARING NO. 3
P.EFERENCF REAMIIrTH 5

1. 05+

I 75 ..0+

.55+

1 .45+

..35 +

I . . . * .

1. 10+

8 .9+
.60+

+++ 

!

. ' +. . -*-

• 0505-

"1.40+ *

1.375+. *

1. 79+ *

I .05+*

0 . 0+ *

0). 60+ *

03.90+ . * *****

-15 -I1)  -5 0 5 I0 19

SE

L- i05-



ELU._ -Z=U.

LAM3DA 13EARING No. 3

(,I NUTES)
o.+ . . o

2-I. +_,

24.+
?3.+

22.+

10.+
.?I .4+

I .+

14.+
13.+
12.+

1 . ** .

Q. +
8.+ **

4.4 **
3.4

+ ++++! ++++! ++4+! ++++! ++++! +
-15 -10 -5 0 5 10n 15

si



ASPECT CONTOUR No). 5 Act. tijrf. iill
DIqECTIVITY INf)EX= 3fl

FF.LTA Lr4-NPI (Mrn)

/5.

I;5. +5.+* *
40.+

15. +
530.+- . *

46+
25.+.

20.4
l5.+- * *

10.4
5*4+

4-! ++++++4++! ......... .... 4.4-1
-

-++!+4.,4-+4.! ++++++++!! 4...4.. . .....
) 611 20 180 240 3 r) 3.6

t7LATIVF A R ING (DFE,'3RES)

BE VA 111 rTH

(F'TGRPES)

+! ........ ! +++........+++++++++! ...+. +- ! ++.++++++! ++++++++!

0 60 120 18) 240 300 360
l::LATIVF 3EARING (FPG.REES)

- 107-



SIG~IA 1'ARIN(; NO.l 5
RFERENC'F H3E A I DTH 10

1 4.0+.

I 1 .0+
1).5+ *

1 3 *+

II.+
j .0+*

6 '.5+

).O+..
1.5+

Q.+!..

1 5 -1 -5 0+ n 1

3.0+SE

/~~~~ 108-*** .



LA'Ar3DL 93AR14G NO. 9

Q~j +

?4. +
23.+

12. +

21 .+

I0+
18.+*

6.+

14.+*

1 3.+

2. +

7*.+

4.. *

+! .!++++! ... !++++!4!+++!++++!

-15 -in -9 C) 5 In 19

SE

- 09-o



SIGMk RA 4GE NO. 5

650n.,. * .

/n 1. + ,

160. +

*[

13 10. +.**

+*
+*

2 W) l. + **,

+ !++++! + ++++...+ + ++ ++ ++' ++ ++!
-15 -in -5 r) 5 in I+

T'he ictive. sens-or h; s si-lmq ri nge =vrv lari ) range contou~rs.

LNM13)k RANOE NO. 5

{ '.J!TPS)

* .. * .

o+4.+*
13.+*

+*
+ *

2.+

I-° . ****

10. +-*

3,+

+:4+! ++++! ++++! ++++ ! ++++-! ++++!

-15 -LIr -5 0 5 Li I5
S '

rh cfe5n0rh~s~n ~j ~ 1[nT qri olt~)'



The~ followingj sequjnce of operations define the sensor screen.
Comfil ntiry on the input sequence is given tollowinj each block ot
inpuit.

OK. 5f,-SR:~
ENTER ACOIJST1I, nADTA F ILE Wo . (I -90): ()
TEIrE- SENSOR F ILE NU1MBER (1 -90): ±-
c'1r 7 R Sr-NSOR FILE NAME::A L~SN~..RP
Eiq4FI- iTART W)G ( PD.;fl,kMM): Q.0.0
FIITC:P MI-TA T (hrs) :.2.5
E1f F d INITIAL PIP4 Conr) ( X,Y) (nm): 0.
ENfrHr INITIAL PIM1 SPEEFD (ktq) IADiNiG (deq): 20.0

Note that no a;couistic file Is neede1d to set tip the screen
formition. The valiips of DELTA T an-i PIA aire chosen for conveniencp.
j3enerally. DELTA T will re sqlected to sten) the -proolem in sllenouigh-
time intervals to )rovldp sufficient fl,-xihility in lescri-hinq the
sensor -ind tarlet tActics, e.gj.. coujrse an] srped chaqnjes, sprint drift
cycle s, sono)vioy replacement, etc . Fhere is no nPPA to he concernel
about tine steps th;Rt are too lanr-e aind nermi t AtaIrget to - jumP-' over
a '. The relative tarjet sensor motions d i r in- detection and1
loc-4llz-tlon evaluation aire stibriividerl so that no oo in t on aq
pro,);igation loss curve is skinned!, over. As not, d. PIA speed is ?nl
knots;.

F If FFrH E HVJ NO. ( I- 5): J
EirEq f HE NVi) LA 3EL (ENTER ss IN) DELETE ): QCj&.iu.i( C')
q - iER 1iVU INITIAL C0OzDII4ATES (nra): 2.,r
qNFR livu SOURCE IIDE-X AND LEVEL (Jb)(fl=;xlt)2 j6
EN fER -iVI SOIJ;CE INDEX AN P LqVEL~ (hI) (=Exi t) : ?PO 2
FEN rEFR HVU SOJRCE INDEX AND LEVEL (;b)Exlt):f
E'4TE FHLE HVU No. (1- 5): C)

Thi HVIJ is arbitrarily set at the PIP position. The carrier
provides noise interference at each of the twqo oassive noise indices.
blit :iot at the active index.

Mn YOU'J AMT To DEFI'14 '4ORPE SENSORS (Y OR N):
qEJ ER SiEM9R LA9EL. ( s=0ELFTE) : jtLLt-5Qx
P'iTEc TYPEi OF SENSOR ( P. A, L. 0) : A
qNrFR INITIAL COORDINATES (X.Y) (nrnO? 5.5
SN TE 'iPEEP (kts) kND IiFADINSJ (ciej):

E1 FFR NOISEi V) AND 14EAN S!E-LF-40OISE LE:VEL (Hb): 102
ENTER 3FN SOJRCE INDEX AND LEVEL1 ( ib) (O=Exit)t Ljj15
ENrER SEN SOURCE INDEX AfND LE VEL (Tb) ()=E'clt) 2.,Jj5
E~i rER sEN, sou.icE INDE--X AiD L-EVEL (Jb) (fl=xi t):C
E11TER PL No., ASPECT No. SlOT 11OISE NO.: 5J
q,4 rPR LVIARDA (#/hr) AHID SIGMA (dib): aj
E 4TE.L SCPN TIAE AND INTEGRATION TI~r (main): LQ.j
E 14TE'? PRO3A911-IT SENSOR IS AVAILALE(RA4GF 1-i ): L,



The active PL.etc. are all index 5 (otirely for convenience).

M. )E SENSORS IN SUBGROUP OF GROUP (Y OR N): N
ANITIER COPY OF SU, OROUP IN GROUP (Y OR -4)t N
'AA.KE ANOTHER COPY OF THIS GROUP (Y OR N): Y
EATER INITIAL X,Y COORDIIATES (nm) FOR FIRST SENSOR
CO)ORDINATE PAIR: 5-.-5
'AKE ANOTHER COPY OF THIS GROUP (Y OP N): Y
ENFER INITIAL X,Y COO)OIJ4ATES (nm) FOR FIRST SENSOR
COORDINATE PAIR: -. 5
MkKE AAOrHEP COPY OF TI1S GROOUP (Y OR N) Y
E'FER INITIAL X,Y COORDINATES (nm) FOP FIRST SENSOR
COOROINATE PAIR: -5-5

MAKE AiOfHEP COPY OF THIS GROUP (Y OR N): U
D,) Y.,) WANT TO) DEFINE M'14E SENSORS (Y Or N) : N
E,4TEF TARGET FILE NO. (I- Qo): n
EI'JTER FILENA'AE FOR OUTPUT (C for console): Q

The first sensor has been copied in ech of the remaining three
surtqce escort locitions. After defining the surface escorts the user
deci led to exit without lo-din- a taroet file. Recall that a SENS file
can oe establishe(l either in INIF or in USEN (at time step n). In this
exan )le, the rest of the tile will be estau)lished in USEN. In the last
st=t1tnent the iser has specified that all outpiit would apoear on the
uqer terminal.

SELE,-CT ,4flF (IELP GIVES LIST): Uaj.N
ENr'-I KEY (14 (3IVES LIST): I

PICi. KEY I TO 4, O=EXIT I=NA'AE rIME
2=PIM 3=HVU 4=SEN

ENTER KEYs 4
rDO Y:J ,ANT TO DEFINE ,OF.RE SENSORS (Y OR N): Y
Erz R SENSOR L-A3EL, (SS=DELETE): (j-mr.jiu._bU=
ENTzP TYPE OF SENSOR (P, A. L, 0): P
ENTER INITIAL COORDINATES (X,Y) (nm): -LQ202
ENTER SPEED (kts) AND HEADING (deg)l 0.1
ENThR NOISE PD AND 'AEAN SELF-NOISE LEVEL (dh): 5.0
E4TER SEN SOURCE INDEX AND LEVEL ('b)(C=Exit): Q
ENT:-R PL NO., kSPECT NO.,TrT NOISE NO.: Z.:.L
EN r-R I-AM9)k (#/hr) AND SIGMA (dh): 1.9
EN1W-R SCAN TI'AE AND INTEGRATION TIME (min) L
EN[ER PqO,3ABILITY SENSOR IS AVAILAr3LE(ff-I): .75

This defines the 'kinjpin' sonohtioy of the left (port) flanking
sono,oy field. The sonobuoy Is tattonary in the water and
Rffictively radiates no noise. Noise ilndpx one (1) is asslgnad to the
narrowhand freq,uency which the sonoouioy detects.

MOPE SENSORS IN SUnGOJP OF GR,)UP (Y O)R ):

The vertical row of four huoys is defined as a group for purposes
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of constrtictirvj thp fields. This grouip definition will he) change1
,el olq

APQJ)F.L COPY OF SIJBGROJP IN (3>q)[JP (Y OR N) *
EErqr[ r>?O'JP COIWELAT I0o (RANG(1- 0-1 ) : _5
FNfEP INITIAL XY CMoRDINAT!h5 (n'n) FOR FIRST SENSOP)
GCOPDINATE PAIR: =.1U5
AWO FHE ; COPY ()F SUBG3ROUP I N (3ROUP (Y~ OR N) S

Efi INITIAL X,Y COoPO1,INATES (n) FOR FIRST (SFNS3()R

A401-HEP COPY OF S)P3GRO[JP 1:4 (3 ?[JP (Y 0,? N)
E Nl"t -N INiII ;( Y COOPI4ATFS (nm) FOR F 1-ST S17NSOq-?
CO'nOI>ATE PAIN :-J1L5
AN ) F HcE COP)FY OF SUBJFGROUP I'[ GROUJP ( Y O ):N

MA' ANT1E~q ,(PY OF Ti IS GRPOUP (Y ')R '4):
1141INTIAL X.Y COOR)PINATE-S (rim) FOPq FIPST SFNSOPq

C')olDINATE PAIN:.L5UL5
MAAKE AN')T'IEP COPY OF THIS GRO'JP (Y OR? N):
EJ4T,-:? INITIAL. <,Y COOWflINATES (nm) FOP FIQST SE14SOP

MAKr-i A NOTHE? "OPY OF Ti IS GRPOUP ( Y OP 'I),
ENHP INITI AL X ,Y COORD)INATES Conm) FOP Fl NST SW)
CO'HM'IOATE PAIR: Zr-,~
'-AAK ANJO)THEP? f'OPY OF T;IS GROUP ( Y op N): t L
DO YOJ 4A:T T') I)EFI NE MC)PI S FiS() PS C(Y 0I P>)8 [q

P ICK K Y 0 TO 4 . 0=E XI F I =,I VAF TIME
')=P I A 3=HVJI 4=SFN

F~fYP( KEY: C)

The vertic-il rows of ouoys -qre coolel in -ill of tle row nositions,
!Isi.,j the coor'iinatps of the kinipin to locat'o th- J3rotinq. 'Cho res 11 t
of t -i n;4y be shown ion -i c,411 to LSE N if lesired.

ENT!S KEY ( 14 GI1VE-S LIST): il1
EN r'E? SFNS NO.. O ROUP NO.: Q.5

Fff P -7ROJP C'ORQELATION1 (NECF I S NO CHANGE): -J*
F14F-P SE:NS NO., GRMOUP NO.: J5

F 4":P GqOtJP C'ORRELATION4 MEG, IS No CHANGE,): -[
ENTVR. 9 SEN,3 NO..* GPOUP NO.: j
FNFV '3! Q -WiP CORRELATIOiN (N~EG 1S No CHANGE): -1
FN Fi:R -)ENS NO..* GROUP NO.: La.AL5
EN F- I? ;ROJP CO ?REIATIOrJ (1 Fk I S NOCI CE0
E:NTi p SENS NJO*, GR)) 10- L-7L.
E 4T R P '3RUP C!) PRELAT ION ( lE7 13i No CIWANF ) t -1
EAT-Q '301S NiO., * rOLJP dO.: J-9.
q-qF-:- R OP CORRELATION ( 1EG ' No) CIANGE) 1 -1
Ei4TR 9 'F14 No., GROUP 1[11o LI)J2

q: -P 2,H R (h C)1?EL A I ON (CIE' IS 00 CdANGE Y) 3 -1
EN TF; f? s-Nj No. , G-r~ojp NO * :
F' 4J r QGROUP CORREHLATION ( NEC I1S No CIIAA4;E)



1qrrE 9 SPS No. ., 3q1Jun).

Thi s sessi on is 'iselp to redef ine the sonobuoy -roiip In]s. Each
f 1-in~inq f ield i s considredpr to he) A qjro'ip. The sensor numbe-)r of the
kin)!uin is (irbitr:4rily) selected ais the qjro'Jn number. A~ny number is
arcc'.)tih-le a~s -9 jrour ilertification -- thq only reillirement is that
all Jrolr) -nembers muist hgvg the same 1ientl1ication The? ne-jati ye i npuIt

for jro'ip corraelation rne-ns thaqt the Pxistinrj valuep is lnchangoed.i Ne'(<t. the submqrine escort sensors -ire letined.

FNF'U,? KCY (14 3IVHS LIST): I

P11 . KE:Y ')To 4, r)=FX1T 1 =14A F T IME
) =P IM -3=HVJ 4=SEN

7'4T-%r KFy: -4
Do Y!)J 4ANT T1 1)HFI NE 'MOE SEWSOPS (Y OR N):
FF. '- q3 NSOP I-ABEL. ( $$=DELETE), dLr-ab ad
F Tp R YPF OF SENSORP (P. A, L, 0): L
ENF-P 1LJ1FIAL 'COORDIN-ATES (X.Y) (n-n): 0,9
Z4F2L 1r 3PFE:D (kts) AND iiFADING (de)t EZ

F1:4fp 41TSF P AND MEAN SEL-F-NOISE- LEVEL (ri): tL.Jn
ENT~ 1SEiN SOUP CE INDEX AND LEVEL (dh)(V)=Ex it): L.130
FE:NT Q '31PI SOWICHl INDEX AND LEVEL (db-,)(f)=Exit): 2 L.
EN4TER rEN SOJPOF INDEX AND LEVE:L ((dh)(fl=Fxit) 2
P4 F - 1 PL- (JO., ASPEC(T No.. ,TGT NOISE 14.0-t 1J
FA T-:P L-AM3DA (#/hr) AND) 51'3MA, (h)R .l
E 4 P" Q S(AA TI-iF AND VNTE( 31ATION TI IF (rln) 3 5,-
EFFP d-?fAUILlTY SENSOR 1S AVAILA3-F(0-1)z

WfESFE.45)R3 IN SUBGROUP OF GUQOP (Y OR N)f
ENTERP (,IPJP CO REI:LAT ION (AGE0- ): 2,1

FN 1: SENSOR LA Br-L, ( $=DELETE)
P4TEQ TYPE OF iENSOR (P, A, L. 0)8 P
E'JTEP INITIAL COORDINATES (X,Y) (nm): Q.51
EATER S3PEED (kts) AN45 HEADING (deg): 11.0
Fiqr,:P N0ISE PD AND MEAN 'SELF-NOISE LEVEL (Th): LJ
ENR4 ? SEN SOURCE INDEX AND LEVIFL (Ih) (fl=Exit )1 0
ENTRP PL NO.. ASP":CT NO). ,F T NO ISE NO.:
qNTERP LAA43DA (4/hr) AND SIGMA (dh)s L,5
E4TEr_ 9 CA I TIME A14D INTEGRATION TIME (m:n)~
EWDT R PRR3ABIL ITY SENSOR 1S AVk1IL-v3(o-1)2 .
14r)p L: SENSIMS I N S03GROUP OF GROUP ( Y OR N):I

AN )TNHQ CPY ')F Sit3GROUP IN\ rOU()P (Y OQ N4)t

The se two qensors define the SSN escort sensors. The narrowbani
q ens;-or I s q line a rra1y, which d etec t the same frequency as the
5 ofl.) I oy. Thr, hroadband sensor is hull mountped and operates aq a ins t
noisq index two. The hroadband sensor has the same l~ca4tion as the
narriwlband sensor since it is on the same p latfori. No noise i s
lefiied for the broa;dbini sensor since the platform's radiated noisle
sho01 he defin-d only once for each platform (otherwise the progjrAm
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.ill treit Peach sqnsor on the plqttorm is :3n independent noise solirce).
rh two sensors arfe slijhtly correlagtei (.25).

'4AkK,- At.TAER COPY OF THIS (3POUP (Y O0P H) :
ENIER INIrI'XL X,Y COOII'MTES (nr,) FOR~ F1!4ST SENSIM
C00.? fIN4ATF pA',1: =.5I..4r)

~A-ANOTHiEP CO)PY OF THIS 13ROUP (Y OP 14)
qEHF,:'P uirimA X.Y COOPD1INA.TES (nmn) FOR FIPST SFNS~r?
Co)INATF PANI: tiaA.4O
A(-: ANOTMFIR COPY OF THIS (GROUP (Y OP A): t

flO YOU IAAIT To flFINE4= ,JoE SEqSrOps (y 0!? I):

PI('K K-EY r) To 4, ()=PEXIT I =N kAE TI ME
)=)14 3=fi'/[ 4=SqN

FNF'p EY (14 -'I1VE-S I-IST) : n

S1Thei remii.iinq Sis -ir- co)iqq ')f the centpr 5314. ilote tY1-t :III
)5 9 rq n~ov inj 1at V) knots. This mr-ns th'it thoy wqill 1l3-1 P1 A an i

rec~jire -i sprint to caitch iir ait some noint i'i timeg. Thep slot- speel is
fiec- 3s,'ry to oh-tain 5oo0 seirch) cov-rai-jp.

A~t this point we wvill list the scensors with a caill to L to s'-
what has he~nn accomnl isled thlis far.

SELFCT .OOE (AFLP GIVES LIST): Lal



mmTr- 0, ----------

5C coc-c-c oc-cc- a ccccOcecc cc

H cccccccCCCCCCCCCCCCCCCCCCC

zc: CCCCCCCCCO'CCCCCCCCCCCCCCCCu)L

w: c-c cc cc c cCc c--c c-c c-cc c-c c-c ccc
F c-c-- -

LC c-c-c LC L- Lr (I a-. a-aa-

o -ccccccc-ccccccC-cccccccc

T~ -ra--------------------------------------

c.-c-c.cc-c c -c-cc-cc--c--cc-c-c-c-rc-

r- r\C CC C C C C C C C - - -- -

C:'. C.L L r.L, 1 C .' C

C iLr C -f, c t C C!, rv (r4 C C '. c- C C'' r' - r-

tr
CI C' CC C' CC C' C' 0 L f I'r

up ~ C a.'ac-C!ccc ~-----ccccc- c- c-

c c cC

U, vu,---C~cccc---C Crc.ccc Lu2-

-- c----- --- -- --c- -- - - --- r --
r f C. r Z C C fv -r

C, C. r ,I Cr
U) Lr, -.

c-c

I'~~_ F- *r a-i -' C - r !C - - - -! - - - - - - - _ r

I Ll T Ir C I r

- --- - - l . n



C C 0 00 00C ,000000 , c0(10 n 00'c C' 000>

0 000 00 000000 0 0 0 0 0 0 0 0 0 0a 0
00000 000 0 C,0 000 C ,DCC "0 0L0D' 0 0

'-1 , 0000 00 00000c 0 0000000C00000,

00 00C, 0 0 0 0 000 00 0 L,0 000 0 0

C, 0 0000000000000C000000C0

I lii CI CIii IN C, C, C ll i I

C000 C0 0 000 00 ,0C ,000 0 0000 C

0r 0 0 0 0 o 00 0 0 0 0 0 0 0 0 0C0 0 a 0 0 0

C, C I I i I I Ik Il C, a C, i

( 1 1I C,0D C , ,C ,C

4f

ic

Li4

41
Lii c

*r 000 C ~ ~ ~ 4

*~~ ,.- r- 4.

L LI L.0 C70 r0------------"

Ln-- - - - - - - r.- %



du a .L-bP-- la(LL-E.J- aMli

At this noint the sensor scrppn is defined at time- step zero. Th e
scre:en definition 'vjiii have to be updatedi as time passes, or els .,e th e
configuraition will not make sense. The sonobtiny fields are stationary.

*-i must be 'replaced periodfically, and the 9Srs cannot mnaintain the 11
,not search spied, or else they wvill he overrujn by the main body of the

*scre--n. Thuis we mutst ti'nestero the screen~ ind undate the configuration.
.4p will nlow indiicate how' this is dlone. Since thes stePps are h ighlIy
re-)etiti've, only the outline of the proc'-dure is given.

~~SN 5 must retain their average positions
relitlv(i to P1-. This is achievei by a sprint-and-drift tactic. For
thiP; examrple, thp tact ic consists in rmaking 10 knots and 30 knots on
alternite le.;s, which ave-ra pe out to t~ip PJ'v speed of 20 knots . The
cqnt--r SSN and the flqnkinj) S9S49 will he on alternati cycles. When the
'iSN,, ire snrinting, they are '*blincPI-. i.e. the sensors are turned off.

The sonobrinoys Are )ssumed to renain active- tor 1.5 hoiirs (6 time
ste p q) *9 relauing of the field takes half an hour (2 time steps). The

port -ind starboird1 fieldis will be lid a;lternately.

Theso coniiderations lead to six 1istinct screen conf igurations.
is show'n in the follovlvij table.

Confliuraton Flankinj SS"Js C'enter SSN Port Bujoys Sthd r3iioys
I0 'Sprint Search Search Search
20 'ioarch Sorint Search Search
11 :print Search Relay Search

121 Search Sprint Relay Search
10 SprI nt Search Search Search
20 Search Sprint Se-arch Search
12 Siprint Search Search Relay
22 Sear ch1 Sprint Search RelIay

T he screen i ltePr na tes t hrou gh these conf igurations in sequience,
stgrtinj with configuiration 10 it timest-o zero. The configur-ition
nun..) rs iri ar)i triry.

The SCPc:C4 progrim creates a sensor file with these alternqtlnj
confijurations ',-y t irnes tepo i nq one step at a tivme and uising IJSEN to
re-c -nfijiire t R screen ait each step. The procedure is re 'netitive, Oujt
easily done by -ise of the ((YV'Al option with existino command1 files for
aci of the confi juriti ons. 4e 'vi 11 9ho-i the first three tiriesteps to
illuistrate the proca-dure.



SETLEC('T MAOD7 (4LP GIVES LIS3T)' ,
FN F,-- KEY (14 GIVES LIST):
F r 7- R SEN-3OR NJO. . SP EF.D (kts) * A,.4 n EADING (lel)2 t .
ENT!::R SE NS3OR NO. ,SPEPD (kts) , 414 rlEFA DING (ie,7)z s ).
Ft4Tc;: 3HN950 40H. .SPFF D (kts) , A 1 F EA F)ING (He';)': 7L..1
ENT R SENSO)(R C0. , SPEF D (kts) . AND AFAADI 1G (de;1) : 5. 1

F''?3 ENS) No. .SPFFD (kts,) . AtnD ilEAOIt, (d eq) :Q 0. 1")
TVl ' SEUSO()R '40. ,7PF , (kts9) ,AN D 'EA 0ING ( Je;'

EN4T'-R SE NSOR 403 ,PEED F) (kts) A 1AND AI01N.3 (dje) ) :jln~
SNT'-- t? EFNSO q1O. ,SPEED ( kts) A'4D lEHADnGq (leoi)' : j2~

7'4TL?- SE NH O)R 10). ,SPEED (kts) , *4 AN 01ADNG (de'j)' : aD2.r..
F4V~ Sl E NSOR A(). .SP E n, kt) 9 AN D H1E A 01N3 (He JP- L ,n,

EN4F- R SENSOq NO. .SPEE D (kts) . AND nHFADN1GW ( ie~i)' 15. Q'
F N IWR IE NSO30R NI). SPEE'ir) ( kt!, Ai'4fn 'EAnI NG (dej-): I nf
EN F7r SENSOR ,I(). .SPFEEF (kts,) . ,4n AN lAI NG ( de fi L7L.0. ()
qEqFl: 3E NSO R No. SPFFD1 (kts) , AND IlEFA 'ING10 (rie)1 S H(

'3E-U ENSO!? NO..P F;r) (kt';) , AN4ED0G(iq' L.LJ
Elr :R SENSOR ;i. .sPEDn (ktq) . AND iEArDING (,e-y)1 : r.~
714F: R SE NSOR VO.,.SPED (kts) . AND lEcADFING (le-j)' :0

EiITr:R KEY ( 14 :31VFS LIST)':
ENTER 9TA4?T,S(ToP 3TEPS (n 0) : 0 1
FNT lrr: R ENSO4? NM.) SE tiSOA TYPE ( P , k , LA OR )L$
E NTIER SEN'30R 10., SEASIOR TYPEi (P.A,LA (H 0) 6
E:NT -R 3E SO4 qO1. *SEN1SOR qFYP (P 1).A .LA I40)
c~qf Eq 1SENSOR No., SE NS()r? TYPE ( P . A , LA OR I)
ENFFR SENSOR NO0., SEN',SOR TYPF (P,A,L A OR 0): Q
E NTERi SENSoq Wo., SENJSOr? TYPE UP ,A ,LA L?0) J
a NTr--R SE MSOR. 40., SENSOR TYPE (P.A,LA 040:H.P

ANT' 7:R 3ENS0-4 '10..* SENSOR TYPE (P.A.LA OR I)) J_
Ei 47' R SENSOR N.. SENSOR TYPE (P.ALA 04 r)) 3 P
FE4 L:R SENSOR 10., SENSOR? TYPE (P,A.1LA O)R 0):j
E4Fir4: SENS()R O0. SENSOR TYPE P.A,LA OR 0): t J
ENqTE R SE NSO(R- 10. *SENSOR TYPE: (P.N.LA OR0) R
ENITER: SEHSOtR NO., SENSOR TYPE (P,A.LA OR 0): IP
EF4 SE33FN3OR T)., SENSOR TYPE (P.4,LA OR0) t? 8
FNh SEN 3rsoq No., SENSOR TYPE (P,A,LA 04 0): 19-
ENTER SENSOR 140. . SENSOR TYPE (P ,A LA OR t): -?Q.
EINTER SFNSOR '10. , SENSOR TYPE (P,A,LA R40) 0
EN TE R KEY (14 -)IVES LIST): 0Q

This spt,; up the bujoys for time steosq zqro. ei ;ht -inl sixteen.
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FENT'.: R KYY (14 'JIVHES LIST):
7NMR~ SENSOR NO. 3P FED ( kts) , A.4Nf P EA 0ING (Aej)): LL2.
ENfz7? 'SENSOR~ NO. ,SPFFD ( kt ) . ANn i'lEAnI NG (dje3) : _JjZ. 1 .,
F N-:: 3FNSO~q NO.,S'PEEF)D ( kts), A r HE ADI !M 3(He;)0 : l.30
FNTh SF450R 10..,iPEF n ( kt;), A~ I il A 01NG ( iej)' t 4.3)L-
FNrf F, RE3NSORl 40. .3PFF 0 ( kts) ,All '.l1EADI1NG (d e ) 1
ENTLER jF v3oq j .4.ipFEP ( kts) ,A4nD HFADnI NG ( le,])Z ~a
EEl 1 SE.NSO-? 10. . )PEPr0 ( kts) *AN r HE AD01NG ( ieP-) 0
EN JF- ? <!:Y ( 14 G I VS L IST):
FNTE-- "rART.STOP SiTEPS (o n) 0: r).
Er-:WLT '-ENSOi No., SE'4SO9 TYPcE (P A4,LA OR 0)' 1..
E;4T'[? R 3cNSOR NQ., SENSOR TYPE ( P A t.A O)R L)) :
F N1":I 1 3ENSoq- No. ,SE NSO:-, TYPE (P.*A .LA O R 0) : ?--3 0
ELT1T- cE-NSO? '.I.. SEN:"S0q TYPE (P.A.LA () t ) t ?4. 0
E1 T':: SENJSOL? JO.,* SF1450,? TYPE (P ,A,*LA IR ()3) 9_ L5L)
F 4Th 7.pE3NSof? WIO. . SENSOR TYPE (P.A.LA OR4 0) : ?_6. 0
TENT'">4 3ENS~q '1o.,. SENISOR FYPE (1), ,LA OR o) : 0)
F14TIR KEY ( 14 G IVES LI1S.T): 12
cENTE R S3TAqT,-TOP STEPS (n n ): r).
EI*T- 'R iEMS0 O "I( * INF X . SOJR C F LECVFL (do)) (0n T0 FX IT) : . 130
FENT'q S3E N S 0? '4O. , I N OrX. SO(iI RCr LfEVEL (dor) (0n To EX IT) : 2_12_,! )5
EN %T'TF SENO 1)N. ,IN OFX. SotJ!I? LFVFL ((It) (0n To EXI T) : 145
cNTtT. (3E NS 0 10 .I, I N OFX. SoJRCF LEVFEL (,I n) (0n To EX IT):- ?3J. ?n
F NT': R 1c'SNOt No0. 1 I F EX , SOU)1.1R CE LEVEW L (d 5) (0n To EX IT): 2j" IIaJ14

E F? SOq 4JO. . I IDFX. So:J!'CE ILEVE-L (11) ) (0n To EX IT): _29.
E4-1': 331l115() T-0. , I N rE:X,* Soi WROE LEVEL (dor) ( 0) TO F X IT)*0

FNF*:R <EY ( 14 (;1 /ES 1.LiST)'

Tht!, olock of codle mrpkes the center S'SN seqrch iri the ft1qnki n
SSJ: sprint. Thrr~e l-cl.arationg are- nped-ed to do thist (1) 5ept the
'J '-need. (2) turn the s5ensors on or oft, -ind (3) cl-inje the nois e
Iev,, Is. P -ime~nir that th p noisp levels are only chanjeil on the linp.
grr-;y qpnqor sificR two sensors -ire on the sime p1lttorn.

For tirmesteps one, etc. the followin) opprationq qrq performned.

Sql-' (T 'AOF (HELP G-IVES3 LIST): Ja~j
EN;':w NEI P*?Y3iqAP! fIME STEP: I

SPI.7CT 1MOP (AELP GIVESi LIT): U.E
FENC':R <PY (14 (;IVES 1.1ST): 5-
FNTER 3FN50o? '1o., :PEEPD (kts), * Nn :1lEAPT1(3 NO ieq~s aLa
(EIFrR SFNiO-i NrO..:3DEE (kts), AND HEAD'ING (,leo): 222
ENTER S;ENSO(R No. ,sp!:E (ktq),q AND HEqADING(He;:aa.LL

ENFR SNSO N.,PEE (kts). AND HFADING, ('1eV' 21 .I22..
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E NER SENSOR No. SPEED (kts), ANT) HEADING (laq)l
EJT FR SENSOR~ No.,.SPEED (kts,). AJI) HEADING (ldei)l ?M L2.'2
ENT : ? 3E.NSORI NO . ,SPEFED ( kts) , ANDf HEADING (e)

ENri:R KEY (14 GIVES LIST)% I~
ENJN' R START,SffOP STEPS (r) - i) j
FA rl:R SEN SO ? N) . SENSOR4 TYPE (P. A,LA 0!? 0): ?-1.(
E'4F': S FN SO0R 10)., SENSOR TYPE (P ,A, LA OR C))' -2.()O
FE4T r? SENSOR No., SENSOR TYPE (P.A.LA OR Q ) ) -L
F -4 -':-R SENSOR N)., S EN SoR TYPE (PA,LA OR 0)l 2-.
EN T R SENSOR 4o., SENSOfR TYPE (P.A,LA O R 0): ~~
FivTl SENSOR Nor. . SENSOR TYPE (PA,LA Or? 0): a_6a
E r-:9 3 E NS ( r) 'J.. SENSOR TYPE (P,*A, LA W'? 0)2 :2-
ENTE R KEY (14 GIVCES LIST)' LZ
FN T -: START,STOP STEPS (r) - I )l LaL
FiVT~IR S?1ENSOR '.INDEX. SOJ W-F LEVEL (1h) (0 To EXIT): 14 9
FlVE r SEQ O ).INDIX. SOJ WCE LEVEL (1hb) (n To EXIT): a-L.AJi2
FN rEI RSiE *13O0R 140.,I1NDEX. SfJRPC E LEVEL ( iIn) (U) TO EXIT): ?-3"LaV)
EN N Q SENSOR) '10 ., I NDEX SWj RCE1 LFVFL (ih) () To EXIT): 115~J.2
EN T --t SENSOR NO ..INDE X.SO~j tCF LE EL (rib) () To EXIT): 2.5 &L 13
FNTER I SENSOR JO .. I tDEX, SOU 'CF LEVEL (rih-) (0 To EXIT): Z5,-a5
ENT': R S3ENSOR N'). I N DFX.SOJ QkE LEVEL (d(I (0 To) EXIT): 0
F14T -iR IKEIY ( 14 qGIVES L IST): t

SELECT MAODE ( fl-P GIVES LIMT) I
ENrER 4N' PROGRPAM TIE STE -P:

SEL'fCrT 'AO)E HiELP G3IVES LIST): J&,
ENTFIR KEY (14 GIVES LIST): .5
ENTE P SENSOR Ao ., SPEED ( kt s) , A"NJD HE AIING (leoq): 8 5 _(.r

EN4TFR SENSOR '4 ..SPEED (kts), ANT) HEADF)ING (l ej) : ndJ.
ENTE R SENSOR 40..SPFED (kts), AND HEiAD ING (de-)) : 7 80.
ENN' Sl:i3ENjsoR i,..spEprD (kts), kND HEAD I IM (Ili) : 1,IC-12
F ar,-:R SENSOR '4.,SPFED (kts). ANW HEADING, ( I) 2;,..2
E,-t4r - SEN'SOR No..3PEED ( kt;) , AND HEADI WG (-iei) 10.81,0
E,4rER SENSOR 1,10. ,S PE) (kts), AND) HEADING (.1e-1) llti'2. 0
Eq rt: SENSOR No. ,SPEED ( kt s) . A;4D HE AD I NG (deq): LZ2.2~~.(
EN;Ti':R SENSOR 41 . . P E FD (kts), k;-AI iFEA DING4 ( Ie-7 ) L,8 -fl
ENITEiR SENSOR J'). ,SP EEDr (kts), ID ilE-A D ING (le-j)' _!IQL2f
EN4TE R SEN3OR 'JO..SPEED (kts), ANDT HEFA 'I1NGr (d fall): ~
ENTERP 5EISOR() NO. ,SPEED (kts), ANr) HEAr)I W7 (Me,)):
ENTE-R SENSOR N9 .,SP EED (kts), UffD HE AD INGJr (,P-1 ): L7.QL,2r
F1NTERQ SENOR N.'). ,SPEED (kts), AND HiEADIrNu (deq)SiQL
EN'TR L:QSENS)'C? r. , SPEED (kts) , AND HE ADIN1G (1e) LQ.2L
ENrSE E N S5 0 R Nr).. SPEED (kt s) AND HiEADING (de'j): s )2L.
ENTE? OR NO~~r l.,3P EED (ktg)q AND HiE AD I NGr (Isa1)3 0 -
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PM-T R KEY (14 GI1VES LIST):
F,4T"R START.STOP STEPS (0-2) .
FN rFh i SEIl'30R 40 , SENSOR TYPE (P. A.LA O R 0)2 9.
FNrL:R SFN'O:l W)., SW'JSOR TYPE (P A. LA 0OR 6)) .0
17,4FER SENSO4R0 NO., SENS1OR TYPF (P.,A, LA 0~ 1? : If 1
EN4,T:R s EN -3o q iO., SEN\SO2 TYPE (R. A, LA OR 0)): dJ

q'T; ; 'SENSiO NO. *SENSOR TYPE (P . A .LA ORq 0)1 0-.0-(
ENTER SENSOq il0., SENSOR TYPE (P.A.LA O1R 0): 1Q--L
EN4TER! S3O1 -11 .4 10., S F '3 0 TYPE (!),A *LA O R 0): 11 .0
ENT-:;' SF'JSO ? '1O0. SFNS()R TYPE (P.A.LA OR 1): 1 T? ,
ENTER 5 ISS 0 NO. . SENISOR TYPE U) .A .LA OR I)2 J-3 .
ENT!:Rt S't:N 0? 40. , SENSOR TYPF (P ,A.*LA OR0) R
EN r':R SFEOSCY? '11). . SENSIR TYPE (P .A .LA () I): 7I
P!ITt:t 3F SESO ff.) . SEN-O(R TYPE ( D ,A,ILA OR 0)): 16-P
E N r!:I? PENSO J. SENSO'l TYPE- ( P.*A.*LA o R M) 17.13
EilfER 3E NSORl ''). S E SOR T Yt ( CJ . A, L-A OR 0) If A D

E N fE: q SE' 4m . ,S F 11OR) TYPE (P3, A. LA OR0) :If 0.P
P4TER -? iO 'JO. , SENSOR TYPE- (P .A ,LA 0 C) ): ",p
E NT':R SPNSOR '11. , SENSo!i TYPE (P,A.ILA OR 0)2 1
EFFR KEY ( 14 '3I1VES LIST): 0

S'7- 1-CT 'A 0 P" (; 1I -P GIVEFS LI13T):UE
ENTER4 <EY ( 14 '3IVE:S LIS)T): 5
qEqr- SEFNSOR q 1. , SPEFFD (kts) , AN D 14EADIN14 (lei): 11 1.2

\'4r,-R: SE)O F 3oqtO. .ipur n (kts) . AND fiEADI1NG (del): 22.1U2
E'ITL:R SEFNSO 0 ?;O0. , SPEF D (kts) , AND I IFAD 1ING (deq ): - 2a.2-0
EN4T1R 3E NSOR :40.,SPEFFr (kts) , A,4 H FA r) IJ ('e7): _4 A.-
E F- q SE N~o 1?A0 . . P F) ( k ts9) , AI 4 lEc:AINWG (deq) 2 'I.~aA
FI rER: SE:NsO 10i . .SPEF n (kts) . ND 9FlEAnI No) (deGl)' 6
FN ri:R SE N iO0R ;40). ,SP E F)D ( kt,3) ,AlD [H i.A r)INil (d pq ) 2 n
ENWC:R KE Y ( 14 GIVES LIST):a
r:14F'ER ISTA!?T,SfO)P STEPS (n ) 2.A2
Flif':R SF NSOR NO., SENISOR TYPE (P.A,LA ()R 0) : 2
ENTER:, SENSOq 40.,. SE NSOR TYPE (P.AL-A OR ) : Z -L
FA l d SEMTSOR 10. , SENSOR T YPEF (P,A,LA o~0) ? 3.
E 4 F':R SE ISOR? '10., SENSOR TYPE (P , A .1-A O!? 0)2 : 4.0)
EN"TE S-I ENSOR '40. SENSO)R TYPE (PALA OR 0)): ')5.(

EFRSENSOR NO., SENSO)fR TYPE (P.A. LA OR 0?) : -.. 0Q
FN[ER SENSOR '40., SENSOR T YPE7 (P.A,LIA OR r)): r)
F 4T F I KEY ( 14 GI VES L IST) : J2,
E NTr START.STO)P STEPS (0 - I)): 2-A

ETR SNSzOR ;(). *INlJrFXSOlJRCF LEVEL (d o) (n TO EXIT): 13
E'JTLhR SENSOR No., IN DFX. So'RCE: LEP:VEFL (d!)) (0r To EXIT): 2_, ,25
ENr- -R iSEISOR !JO. INDFX. SodW Cc: LEVEL- H b) ( ( TO EXIT)' Z.LL4A
ENPEL R *;ENSO-? NO. I IN DE X. SO()1URCE LEVELI (db) ( r To EXIT): 212,2
qE4 Fs R t?-ENO ! N-o0' 1. 1 ri lX. 5*, SOJ CP LEVEL (-lo ) ( 0 To EXIT) : ZjiL41
FpN r:: 3ENSiOR im). * IncDX *SoIqrE -LEV~f. C do) (n~ To) FXIT): 212 Ij.2M
FE4T':LESO JO. . INJDEX.SOURCE LIE VL (Ao) (0 To E:XIT): 2

":~R<Y (14 GI VES L IT):I 2



SPELECT MODE (HFILP GIVES LISr): jj
ENHP- AFN PR~O';PAM TIIME STEP:

SE-IlE-CT IMF~ (AELP GIVES LIST): LL--
F'14Fz I? KEY ( 14 GI VE S L IST+): 5-
EF 1: SENJSOfR 14 . . SPHEED Cktq) , AIDj HE ADI) 1 iir J t
E,'T :P .iE N'i ) NO.,SPEED) (kts) , A ND AE AD)ING' , He'-:
E N I"- ? SEN rSOR A 0.9. ")P E ) (kt. ;) , AI HA D I Nr, (jpq): iaLL
EN r-: 1 SEFNSOR, "O. 3PEEF) (kt s ) *A Ai 'lA!) I W', (Aeqi): aa.L2
FIJT 'R lESr S P.,SPED (kts ) AND IiEAfDlI NC (Ai'9 5a.2 Q
ENTE SE iNSOR rIO. .Sp ED kts) , A'Jfl iEAf)IA I ('li-j -M I
EN A FiP SHN:iOR '40. SPEED:' ( kt ) N) lEFAD ip-1 )1 0
F, T 1:P KEY ( 14 GI VES L IST) 'i
F qT r R STAfT,9rop ,-TEPS (() I )t J
FN [7? ENSOR +' 1.,. SE;4So)R T YPE (P.A,LA. o4 )2 i.1
EF F P 9ENSO R 'I . SEi4SO i TYPEF (P, XLA. IP t) I
F.,4F r 3E*i:O)? S). F SENSR TYPE (P ,AL 4, 0): R t .

L I4:?R5 ENLSOR?14 'JO. SNS0 R TYP F (P. A.LA O! t) Z4.P
F 4TE I SENSOR 1M., SENASOR T YPE (P A- ,* LA OP M) t
'FEE? SENSO qJ. 5 SE- NSO)R TYPE (P. A,LA () P'I) I

FNFt: f? SENSOR !JO.. SEN SO)R TYPE (P *A.1-A OP0) f?
E:N Fl: KEY ( 14 ';I VES L IST) i L2_
EN FtR '3T APT , 5FO)P STEPS () - U): 3
[E'TER SENSOR ;40O., I NDFX.SOL) CE: LEVE L (rib) ( f) TO EXIT):2LjL 14/5
ENTE SEN -),P !4().. 1N[)EX, 30JRP LEVEL ( rlb (0r To EXIT): 2.AI2OLL-r
EN\TE P il:SOR NO ., I IMF)EX.),J RN Le LEVEFL ( ci)) ( r) To EX IT)' t ~ f
FNTE'( P SENSOR 141 ., I NOE X, SWJC LE VEL (b)( 0 To EXIT): a1 2
FNFE ' SENSOR I'. INI)X .SodJRCE LEVEL T)u TO EXIT): lLL
EN4T "P SN S(f? V).,IOEX. SOA JRCE LEVEL (dTh)) (C) T') E-XIT): 3~ f
ENTER SENSOR I N. f) F'(. SO0J lq(,i LEVEL (-ib)h) To EXIT): (

FN F-:R KE Y (14 1IVES LI;f1- 1 - r



SFL~rCT IA0fl: (AFLP (;IVFi LIST): 121EP
EN~ R*1 ~11 P () 3? A 4 I ki 1 S Tr-- 4

F 4T R KEY J4 ';IVLES 1-1"T): i

S3F~ F 4'i R '1)-').P SFrF) (kts~ I EDN (,ipi) 0J
qNJ F7 S NEUioR Af0. n:PEF kts V. n~ [lE A DIlNG Ad-j :g 0..)
F:4FE i~tsoi~ F') r-E) (kt s m nrI HErAD!IN (, iF'): 17O.

EF-i iE!w4iV? &,). Sp EE ( k t) 9 AND ~A ')IT) (.e) .0___

F~q L'7'? S (? Fi 'T qR iE F), n kt') A 'I N,- l-)'): L2A.-'
FN F,-R 3 E1 9v~. A1) , - I-- D kt) V* r A fl -AF)INO i (' ,)'): I I . (,L
E-74f -Fq3v30 ),PVl:- (kt~ , An + A FAOING (p le): r)
FJ~P 7-1: q0 it';D T(r kt ) A I-)I W3 (Ae) : 13.),(

E '4UJ C S ~c; r) i') kSEE (rs *, A'Ir V-2 ADIN' ( l e -) : I

E,4 7, ? Nv- qO ,o p p ) (kt) -, AuD FA r)i ( ieI) : 6 .r) r

Y--~- IF"'i Fo. 0 EE kts~ 4 (' F. ) IN;J (lje'j 1 .j r)
J.,),EE o (;:nkts) tFIAI1(je)

P NV~51.3OP 'I()-. .iPEFF (n't. ) , D EA DI NG (,Ij) 1D. 0.
N.5t~ '3P 1) *PFn (kts, A tq 14--A G)I W ('leifl rl

F~'2 KY (14 .; U1-- L ,)' F
,>1? 3-rA[?TSF')P S-TI-PS ( r) 4 ): 4

'14 r 1; p ,13 1? V~) .S SE ';')P TYPE ( P. k ,L A (M~ I)
F17 FK-, P 11 Li? '4'). SFA'SWR TYPE ( P , .LA 090)
EF' ?i F5N( 11 0.. SENSO)' rYPE (1), A ,L A P~0:1
EF'JF-q' S')SO 49 ., SFNS509 TYPE (,A ,L A 090) jj

F 4F-: 1 SF N,)'() NO .. ,-'F4S () q TYP F ( P , kLA A2 ): Q
E4FA 9, S P4-3 ) 1 ). r_ SE'Io FYPF P , A ,LA or? 0): - p
F~qF 4 ";ENS160 t? . S F, L3)? FYPF ( P ,LA P0 llLa

F 4Fr 3EiO Jo ., S;FNS'N TYPE (P.A,LA I9 Q) 9
JF -r SENo F (. P~O .YP (P,LA R~ I)) L3 P

P4 f-- S1509 .P4f) S So0' TYP ( P, kLA RP0) L4LE
'9-PT1? No. S N)' T YPE ( , ~LA R~ )

PF- SF 130? 4O.. IES? TYPE ()P. A ,LA I0? 0)' UJ

!Nfr ;H?\JTr) T'). SNF 4 F PF (P ,A LA *)I )z 8.P
F%' ';HF-:9 V).. -3F 4'') ? T YPF ( P. A LA 1),?'n 1 ) .

ENV ! -- No Jr) .,S-N' T YPE (9 P , LA P) )n .
P>7~ i 5F"') ) P). )ENS94? -IY 0 T ( P. 'IA )I? )0

EA~ rY (14 1IV FS I-I S T)n



SELE-1-CT MoDE (HELP GIVES LI-3T):
ENV r- KEY ( 14 GIVES Iii
E'4 r=R SFNSOq? '40. SPEr (kt) 10 A 14D ifEA 01NO (de t )Z 2. I 2L
r: 'T:: SF NS0 t N. ,:EEn ( kt ) ANDr 1i IA r)I43 (di) : I2..s.±2. 1
E-N'- R-3 3W0, '0. :PED ( kts) ,AtnD liEADI1NG (de0: t --- ,-.
ENPI:L SF NS0 >J.SPF n kt 9). A rqD HE ADn1IJG H'ej) : .32J. 9
E14TR (3FNSO R NIO. SP FF 1 ( kts)., 4f n i--ADnING H') O?- , 3 1),

E.T% 143 0R A o. , S P Fr (kt) 9 *4r - A.J 0 AG ( ie ): ?-e 3 2..L-
ENT->? '3ENS0o 'JO. ,SiPEFP) kts ) n , N QINIH (He 0
r: TE: R E:Y ( 14 C3I VFS L IST ):
E4FE N S1-R'TA,?T.9ToP STEPS (n 4 )2 :
FqNT:q S'~i F S -?4. . SENSoR TYPE7 ( P . k,LA R! ) ~J-
cE'4 T i- SFNSOR. 'J4 () . S3FNSOR( i T Y P (P .A .LA O? ')2 2
F NF SiE"ISOR [0. , SEFNS;O)R TYPE (P ,A LA Ot? ))t ') I. (
PNTI: SENSOR1 III).,. S F ")r?, TYPE (P.A.LA O)R 0) 31.
E NT'-- SEUO. 1). , SE N SH TYPE (P.A,LA OP ;5): )

ENITEP SEN'oR 0.?P). . SEN SOR TYPE (P,A.LA q~ Q ) 6:
FENVr,:L 3FEl3()L JM., SE NS(rH TYPE (PA.LA r )
EN'TE[ 1:1E<Y ( 4 ';1VE:S L IST) 1 2
ENITER S)TAqT,ST0P) STEDS3 (0 1 ) 4..

IT'--. 5 SN'30 4 Af.. IIIF)FX,SO0), ?eE !-Vr-I (10) (0r Tfo E-XIT) : ?-I 1 .3 r
E N F ? iENSO(R 40. 1 1- ID X . S) 1CE LEV': (,I:)) ( rl T,) :X IT) : 1 71,
pE4 :Rh SE NSmR 11). 1 INEX. R, LEVEL (1h) (0( T) FX IT) : 3 . LL11
ENTI:R 3Lrtl(Rn N)., INDE:X. ioJhCE LEW'-L (:)) ( 0 To FX IT) : .13 1r
F 14T'- S ENSR ()L 1). ,INDEX. 5io!RCF I---VEL 1 ( d,)) (0n T) E:X IT) : L 14
FN '7r E NSOl A(). I IN DEX .SO()I JR C I~E (l 1:V1 1-H))(( To FX IT) : 2 -5 1

EF: q ;E NSoR NO . . INE.SqC LEFr (y-qh)I (0n To X IT) : 0
EF r EY (14 '3IVES L I ST)

+* I*********** lr***



Similar oierations ire performed for each timesteo, ,10 to step 21.
This ives filvi hoirs of screen ieveloornent. which shoul,1 be Ideqiate
to ivepstilate iost tar-jet penetration tactics. At the en, of the file
cre-It ion, one fin l call to USEN 1s in order to change the
confiyjration nmiihers to the ones indicated in the Above table. This
is p jrely - maetter of convenience, heca-use the confi-pjration number
does not enter into any SCREEN computations. The steps to do this are
as fn los.

SE!.7:CT ;,r OF (HELP (3IVES I.ST): U
4,-R KFY (14 GIVES LIST): in

E'1T': TIHE STv .P, CONFI.;. N ,). (nf=EXIT): j.2-0
E'JTT r: rI'll STEP, CONFIG. NO. (0= XIT): 1.11_
E RTEF E4r STEP, CO(NFIG. Wr).(=EXIT): j3, j
E4TE R TI W SE. -, CD(NF IJ. 10. ( =EX IT) : 4,10
EqTER T I i. 'iTEP, CONF;IG. '10. (n=-XIT): '5.20
r q :R TI A:A STE P COI V3. ti 0 O)= XI): L..6 1)
Et4ER TI H" STEP, CONF I-. No. (=EX IT): / .2?
ENTEr 'I STEP. CONFIF . TO. (0=FEX IT): d.. 10
ENTER TI ' STEP, CONFIG. Ni). ((=EXIT): o*0q
F4E7R F 4 1:TEo , CD ( NFIM. NO. (r=-EXIT) : 10..
E'4: I? TI'lE STEP, C)NFIr3. 119. (0=EX IT): T.? 1
EA Th FIAE STEP. CONF I3. H 0 . (M=IEXIT) 2 -"10
ENTEl T I W: STEP, CONF I. o. (q=EX IT): 13,1D
ENT1E.R T' ST-.P. CONFE;. No. (n=EXIT): L4,1
Ej.FEzR r I',W- STEP, CONFIG. No. (r)=EXIT) : _5_ ,?2
E'4T"Th TIME ITtTP, CO4F F3. N 0. (r=E X IT) tI I.0
FI:R I14E STEP. CoNF IG0. MO. (0=EX IF) t I] jY

ET-qr TI"AK STE, CONFIG. No. (0= XIT) : I I
ENTER TI'.-4 STEP, CONFIG. No.(O=EXIT): 17 t 2.' I
FNTER fI MU STEP. CONF 1;. i10. (n=EXIT): ?2. 1n
ENTER lI STEP, CO NFI,. o.(o=EX[-F)t ar .. O
ENFER FI W : STEP, CONF 1;. No. (o=EXI r) 0.2
E I4F-R KEY (14 ;IVES LIST): (_

The effect of these changes cqn be seen by listinj the sensor
parinetqrs with the LSEN o.ption. The listings for time steps 18 and 20
are ';ho'wn )elow.
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c~~~~~~~~ o C *co

F- cccOCCCcccccccccccccccccc'c
c". C : 'C C CCCC CCCCCCC CCCC"CCC -

SE a) UnnL nP.DpnL r)L n0t

<-- C'c - - - - - - - - -L - r n

C: C

X' Cr a, Cr - - - - - - - - - - - - - - - -

C C C: C CC C CCC C CCC C C 1 C CC

:7 r C'
r rC

C

CC'C CCCC CCC C'CCCCCf[ C
............................ . . . ..... . . .. .. .. ....

1, C-'CCC~C C ' C n C nr

c C C C J ' C 2I O '''
t 

-n0( nC rr LL : rL ;

I- C- _LL rT LCC 7 ,C - C, - c -C

ni r , ' . L

42 C.' C-c (7- C CC C- C-C CC cC

C r

Cn oC'CC s-CC C C C' C C C ' aCr

~~~~'~~ E-CC CC C C FC C CC C C
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0200000 00 C,0' 0 00 0

0 0 CC Cc0 C 0 0 000 0 00 ('Cc0 000L,000
C' ~ - C' - >C' C C-C0CC-'0

-I~ it i t IiI

C, c- C, C-

C:1c 00C00 00 00 0 0

00 0( C' C' 0-C 0 0 00 C'C 00" C' , c- 0

c, oc-o o ~ ~ oo ' O o a 0

- ~ ~ ~ ~ ~ C C-0~~~CC-'0000

"0 """0 C, Co 0

c c 0 C , C ' 0 C 0 C' C- C, Cc C' C, C- 0 '

V -Ir L. r:

L U'U. U C C C C C C C C-0CCCCCCC 'V 0

*:C- C:-C V7C C'.C c:f- C -C

- -'.CC C - C -C C C C -s

F- I' F- F
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C 0c 0 OP r p P tn t i 0uPL Lpr . c

zcccecccoccccccccccccccccc

.. c-ccccccccccccccccccccccccc
WLJE CCc c C- rc cCCCc ccc c ,c cc c c

c - - - - - - - - - --

c- C ccc cc cc cc c cc c cc c cC Lr Lr Lr 

CC-CC C CCC CC CC CCC C

r LP LPr'. - - - - - - - - - -

IC CC C7 07 1 CCCC TC ' _r -

rC C CC ( C : C - C 7C C c: r., c c

-it~ ~~~~~~~~~~~~ N,'n-----------------------------

c -C C' C

-C C c -C D

2L Ic tc ' r C,: z c c appaaP cp-c--

L* r Lr n rCC n. nr- Nr\'-C -- --

C7 C CCZ C C' CCCt'CCCCXC L LC ,C 'rC
C- - -

IL CC ' C!C C-!CCCC121C C!CCCC CC CC C!

C,

c 
4-c)c 

c

2I It C C I ~ ' I I 1 -

~ C C CCCCC C. C'C C7-C C
c C, Car cn c n c c- ~
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0 C, 0 C C C,' C 'CCC0 'CC

C. C ,' 0 -~- '-

c- C, C, C C C' c-0 o' C0 C' C' 0 , C C C, 0 0 C -

IC0 0 0 0 I00 I II II II I I I I C ,C
C, CI T. C- c- C, - C,

0 ,c , Cc0

~00 C ' 0 C ' C', C, o 0,

c000 0 00 C'CC'00 000c0

'C~~~~~~~ 7CC 0 0 0 0 C 0 ~ - 0 ' ' C
L Ll LL 11 c 1

r c cI c c cI c c c c c c C.I cr I

~F F F- F E f000 000 0" -C'n C

-r -r *r, , I
-C r

-1-0



Ne'xt we will1 cons Id(Ir the development of tar-iet files which
describe t-irget 5 t ratP_-;y -a-j A In qt the above screen. The first target
which) qe define starts from~ a ocsit ion -ihpetd of the task f orce and1
=ittilints to oernetrqte, to n' -attack circle which I-, detinedi As a 2.5
nile circuilar ;,)a centered, ?~) milos ahea9d of the carrier. Since t he
siobarine -qcort.s mist sprint At hi jh speed to maintain PIM, it Is
iss~i rierl that tho target will ittempt to detpct and evade the center

SSN. After somne nreli'ninary calcula9tions, the followin-] sequjence of
inpuits is; jener-itef. Comm-entary will follow the blocks of Innut.

OK, _j'35Lj-A;
PNri R ACOJSI'IC DATA FILE No0. (I-Q0):0
F4 TH : SENSOR FILE N04BEI? ( 1-99):t 0
F NT,- R TAPGFT FI LE No . ( I Q - 9 5
FN7 P DELTA T (hrs)2 2.5
ENITE Q TA P 3T LA[3EL_8: 20LE ( L .

It is generally wise? to creaite tarjqt. files withouit derlarin) a9
5714S file. as, shown here. The reason is that the tir-iet file creation
will generally involvin-j time qtenpinq -ind this may ailter the contents
of i SFNS file if one is declaired,. The vaqlue of DELTA T mlist be the
same as for any sensor file intenided for lisp with this tar')et file.

Er41'cR INITIAL TARGET COOP8) (X.Y) (nm)t 0,2JI
ENTE~i? IN ITIAL TAR'.3FT SPA PAPAAMET~q?:

; I' S-MAJ XIS.S-MIN AXIS(nrn),:30O 4Jref
FNTt:FR TARGET MOTIOIJ PAq~AMLI:TEPS

T~fGErT VEL1 C'-iANGE -?ATF (#/hr): I
~'EAN TAR'3ET iPFEED (kts), 11EADING (de]): ')]-,]-I
Sf:') DEV P4 TOT SPFFED (kts), . -AF)I-w (deg): a.1

ENTER Th;T NO ISEl INDEFX AND LEFVEL[ (db)(rO=txlt): I,.Vji
E14 r': TJT NO0137 1'4DE:X A4n LEVEL (db)(0=.EXit)l 2., 1 ?n

F'4I":R TGT NO 1 '3r IN nFX ANDn LEVEL (do) (0'=Fxit)3 5. 10
F NTE q TG3T 11OISc I11rFX AqnD LEVEL HMb (r0=Fxi t) :0
F N'FfR TA90ET FILE No. (I- 00): 0
ENTE P FILENAE EO:4 OUTPUT (C for console):*.
APPcND To PRFSENT FILEr- (Y OIR 1) N

The initial 'pos it ion, corse4qp Ind sDPeed are d1esi -Ined t o end uip
aotIh rule Is to one s ide of the center SSN escort. Th- velocity

stiti stics are somnewhait ,roitr-irily chosen to jive so-ne variation 1 -
the Pau1 pat hs. Thfe noise levels correspond to the esimte qmlr
valfi'-s o)f tar-v!et raidiat-d noise. I ndPeX I Is the n arrowh -nd v -a111

0ee al y the sonooijoys and 1313' nArrowband sonar. I n i ex 2 Is, t he
h)ro-idb~n I noi se deqtectabhl h y the SSN hroadihani sensor. In~rex 5 is the
active tar jet gtrenjth. We chose to p1 ~ce ouitput In q file name I



The first chinge in tactic occujrs at timestep 16, when the SSN
thro it mills ah)reast of thp .i314 escorts.

SIL1L1eT AODF (+hELP GIVES LIST): 15F2Q
ENPFQ AlE PRW~vqAM TIME STE-P: 15

51:--;:(T MGD)F VIELP GIVES LIST), j.I 2
ENTKR7r TAPflET N').: 50
F',IP~ KE'Y (6 D;IVES 1.1ST)s 6

0 = P,)P OUT
I= CliAN'3E TMIGFT LAt 31:L

2 = UPDATr- VFLoCITY CtiA.N;P RATF
.3 =JPD ATF SOP ED AW ID EAD I W
4 = JDDATF SFANnAP') rnVIATION IN TAWRGET SPED AND HFAr)ING
5 = J:JDATP IrIDE)X ANr) LEVEL

Er'T=R K : (6 ';'/1-S LIST)' I.
Jf ?JEFJ TARJE3T SPEED (kts;) HE:AIi4G (rip-)): IQ ?3

r-NT1-*F 1EW STP. MEV. 1IN TOT SPEEF) (kt),F-IAnIrqG, (dieq): D2.
1rf i(EY (I/ '3IVES LIST)' C)

7?IT'zR TAqGET A').: 0)

Aftqr four houirs the tariet is ready to tujrn to the f inal leg.
For this pirt of the tr-ick. 'we pick 9 spesel ind course which will reach
aitt-ick Position~ a t hou jr f ivFe (stpp ')r)) The P. 3 oo- andi heading arp
jive , zero van aince bpcni'lsH it is 1esir,1hle- on this part of the track
to l-vi-itp fro,1 a straijht rmn-in as little as possil,.

S1-I.'CT 4u)E(HLD GIVES; LIST): TLIER
F'qi:7R TlLL. PPqfl-?A"4 TIME STE:P: 21)

S'TE:OT AoD'F (AFLP GIVE S LIST): LIAd
EFN STA-?TSTOP STEPS (U) 7 0): rl0_'

(O)nly nairt ot the otitntit of this step, is shown)



coC a, COCO, C,

n 7 1t I I I I I I

LL 0 0 LU 00 U' 0,0 LU 00 !. 00 LI'U 00

U! o ~ U. 0' C oL C," ' C, J) C0

c 0! -- If. t . C, L. C,0!

a C- a' a C7I

SI I

I rIc Io c~ It c ItOIc

7 l'--f C'--C

'I: it 1k

a C a C, Li 00
coo 'r --

cL C, rr r cC

c C, '. c C! ! a: 'r r r -

C, C-

C, -- c IN fC Nr c CC J

C0 C 7-c

U rr L. .v- *r Lj t

a C\;* r\C

r! c1 a 1 a - U'

H r-"--- r! ' r-

C- ,7 0'

L! 0!

U ~ ~ ~ ~ LIjti' :E

fr *

0!~0.0 CJ."0

00 r, T0 T0 ' 0!- ! 0!0

C- CO C '~ 'C' CC 01"' c



N4ote tha~t the spa has Pxprin'ie with time as onp would expct fromi
:iny inconstr-iinxd dittlision process. The final position 9t step 20 is

~ryr'X rateyat the 'itti3ck position, '),t shotild he adivsted.. To f ocus
the trnrks Px-ictly on the attack circle, a ma~rginal constraint is
an--)Iiei 3it the att-ick time. This is done as follows.

SELECT T~)E (Ai-:LP G3IVESi LIST): JAR('
IIPJT TAQRGET FILF rio.: 50
ipqp2jr CONSTRAIN~T TI'AF STEP, ?:)
ENJF: '? CO)NSTR~AI 114T COO)P') IATFS ( X.Y) (n9)z t ()L20

-MHR TARGET r)NS3TRkINT PMRAMETEQSt
1-(516 S-MAAJ. 3-MIN AXIi (ni), l1AJ AXTiS f3F? (deq7): 5JL.

rY) YiOUJ Vr:RI FY COOISTR *PAAMT. (Y OR N4):

Thi resuilt ot the -iriinl constr-iint is seen in thep followini
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7 - Ln I I I I co

c-c 01 -0- ou 0-0 0 0 w 0 0 0 a

-CI

Li C, LU CO LU Li CO LiP CO Li C,

-10 -1-7p c

n~~c a-,

0- -c > r- >- 0 0-

I c II c IP'

c c.

C- c a- L C! c N- N-

U'UC LIL:U

ti C . C -C c r C Lr t
* LL: *LC U \ .CC LU *C C *

C- 2r!f- t t ' - L f
c ' c 7C - - f

LL t- tr U- ' C-- vL

n" C C U

crF cvr- - tp ~- .. . - r . - - --
'c - t- c c- C 'l c-,- -.

-C -fl

CC r ~ - LIC LCLCC:"

* ~ ~ ~ ~ ~ ~ ~ l CT - * C ~ . * C
Crr

CC CC"" C135-



Note that the mqrgin=1 is exactly reoDro-lic ed a t 5sten 20. Th q
tarjet turns the corner it timne 16 from a very tight 9 'na this occujrs
L)eci~isf, the velocity variances we re 9pt to zero for th is lePg.. The
par-neters at t i'e zero qre qlterii very slightly. ietwien timne zero
-ind t'i 6 the tgrge:t tricks tendi to 'hwout'* due to the di ffu~sion
over this rnortion of the trqck.

The -ove- Pxanple of fi trirk qenneration is only one of ma ny wqys
thit tir-jet scenirtos can he janprated. Bly -i oropriate coimhinations of
-i-ir jir t cons tri I ts,. nosits -qnd selections of diffuion parameters , It
I,; iossihle to cremte al most -an - tarqpt evoluition thit is demsiredl.
Niti prqctice, consideritole skill in generitmtln ta rq Pt tiles can be
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5~ ~ ~ ~ aI(E- -- 'kL -

This chint'gr looks -it the varioujs analys3is options of theP 5C PE 4
ror)]r,. iisintq ther data f iles creater- in Chanter 1. First the PnsE!'fs

ont im -)qi I Ioe ex-m i ne-, f ollIow Pd hy PD ST FP ;qn'i the v ar iou s CF)2
opti ms. To conserve snic e. m o st ot the map-)s ha1ve ,)ee-n verticaIlly
con 1qnqmd .

The first step in -i srren In-1lyqic; is to see the coveri'je of the
liff-r-nt -scr,-n sensors. Lo'jicilly. of coujrse, this covera'ie is a
fun r1,9pental i omit to 1(etqrrniinrj th,! placene-nt of the screen el ements .
In f ict. the 9FNS f il I espcrihe I in Chanter V -4,s dervolorned in two
ste)s . First,. -i SFN.JS fi Is a-s created only -it time, step n (zero) which
hali the corrict per formancq chara3cteris;tics of each tyioe of sensor, buit
arh-itrary sensor locations. Usin'j th is SE'JI-I tile,- t he i ndIi v idujalI
sensor coverage wais examined a9nd i screen form-ation -ias -piclde noon.
Second. the SENS f ileo as de sc r ihed in ChanrtePr V was creatp I.

The comman 1s to jpeeraite i sensor coverai-je mAp -ire asg follows:

0K.*
FENTEER hACOUST IC DATA F ILIE No.I (-OQ):
ENTEH-R SENSOR FI LE A~UAMBIIR ( I-QQ) : I
FNTER TARGET F LF NO. ( I- 90) : 59
E NTE R TA RGET F I F T). ( I- 00): I 0

PNTER FILENk'AE FOR 'OUTPJT (C for console): C

SELECT MOn)F (HELP 3IVFS LIST): ~E1N
ENTERP START,STI)P STFPS (r) - 21): 8.8
FNTFR SENSOR NO.: I
FNTER TARGET SOLJMCF -FVEL ((Ii): 1")
EJTER G'RIP SPACING (n): 5

The following fi-Vlres show the sensor covernei ma-s fo(-r each of
the qensor t y:)es include Iin the scr pn. Sinco- sensor 1 is an active
sensor, thd- ipnropriatp tar-jet s;ource evel (ta;rjet ;tre'l'ltl) for
-ictive detect ion was lrviit.
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Fijl, VI- I shows the coverage aroinrf each of the- surfice escorts
providel ) y their ictive sonar. The IS' rppresents the ship's9
Iloc i I .ion. Thq i nterpretiti on of this pictujre is thait t heres is a *
proo),iilit/ of dete~ctiing a tarilet within 5-6 miles of the ship). Of
coli-se, if the targjet is in the bAttle it 'wolil not be cietected, asq is
inilicateil I-y thp I h 1an k,;I. no coverag7e, b--hind (thpse Pfl9W pictures
ass - h no is h fa 0- - north. The f i pirp 91-,o showsc -good
let~ctiron cqpaiol ity I. to .QQ) in ai f Irst convergePnce 7one (CZ) anotit
30l 9ilps from the ship. The- li ffprence: in detection v-ilip-s in the C
isc 1ip to the rgn.,e 1 tterences in the gjrid points on the man from the
shih anil the vagri-ition in nror>-lation loss, within the C7.
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Fi-juir, VI-2 shows the covpragep of the SSN Iline array. it
inficates poor direct path rinje (less thein 5 Miles), hilt 'qool first C7
coverajge, and s om e capability even in the t h ird (Z. The qlirght
incre asp in self-noise in the dirinction of the SSN has not affpct-,l the
cover;Rje, which inlic-ites that this sensor 1.s Arlient no ise limited.
The lad:, of coverarqe behindl this sonsor is not a b)affle Ctherp is nione
on the line -irr~iy) ouit rather the effect of interterini noise creqtc1
b-y t-ip IVM and its stirf-3ce escorts.
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Firr V-3 ,;hows the SSN bronldb r over-ige. t 1rt.its t1Ack of c(overi-je in the b f f Ies . The letection coveragje ma y
docrilndr as direct pith range~ of 6-7 miles, stron-I first ",Z c ov- ra,7
weqk seconi CZ coveragje. indl no third CZ coverage.
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-7- ~

Fijre VI-4 is a maip of ai sin-jie sonobuoy-'s coverage. It may he
com )arpe with the attempt of the SSN to detect the saine signal. The
1iffferences in coverarje are lue to the changes in oropa-lat ion loss
Loet,4e.en ai shallow (sonobiuoy) sensor -ind a Ieep (SSN') se.ns-or an-1 cha4njes
in the sonar e.jtiation p-iranptprs detfinin-I each system.

The noove coverage maps are for the radi ated( noise 1levels uIsed in
the tarjet file. It is ;osheto iisen tho PDSE1JS o:-ti)n to test the
eftict of variaitions in this noise level. The tollowin)( mnn is for the
S3SN narrowhand with a 5 11-- redutction in target radiated noise.
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B3y comparing Figujres VI-2 and VI-5, one noteq thit the SS99
narrowbind detection capabiI Ity is very ssensitivep to a S d reduictionl
in tioure o1- merit (Po04). In this case,' the, FOM re Iliction resuiltpi
from a reductio)n in source levelI, hult any/ chanqeps in capahility which
rps il t in q 9 rib reduction in FOIA would have the san ffect bev
that no third CZcovera')e is indicated, th-3t no direct path cover,1'3e iq
indicated (direct 'path coverage iq less thin 5 Miles) ind that the hest
-let-iction opportuinity fi the first CZ i q now redlucedI from i va1lue Of.(
to 3 value of .3.



The screen coverqje mqps show the COrn~osite effect Of All sensors
in -i -7rotip or screen. Since several distinct screen confhiprations are
invilvel ii this eximple. we will show A few of the c~ses. Both
iptec t ion -id I oca i zation mqps -3re compuited. Fach eximplp is followed
oy corrnent-iry on the m-ips.

Th'q romrnrvi qs'!juen~rCP to orodlticf PNYTFP maps is is follows.

S-L~ AODF ('IELiP GIVES LIST)' P:iraP
E'Jf'--f? STAqT,S3TOP iTFPS (r) - 21 )t d.8
Fjr.-iQ '3Q0UP NJIAB3F~ 7OZT ~ C~F~f:

E FE hR THIP OA P L AHEL:
FX) YOJ '4ANT I\JFOWMATION MAP3 (Y OR~ N)
QND- QU TI'T NOISE: i:1FEX UEVFEL ( ih) ((=0P01OJT): I 5
EA Fz P TG3T NoI1: 11 OFlX LEVEL ('Ih) (0=PQP)UT ): ?-j2_
E'4TB-: TOT NO ISE I 'fEX LEFVEL (1W ) W=P)POUT)l IJfQ
FATEP TGT '10ISE IW1)EX LEVEL (dh) (()=POP() UT ) t0
E"4 F--:R ry,?T) SPA(CING, (nmn):
F14T : SA MPI-F f IMF ( i): t

3y 4ritprin-j jrotio mulm-er zero (0)) the antire screen is Pvaluqted1.
The rovirije -n-ps for i nart icuil r sensor nrotin could ql so be computed
b-y riterin-] the apnropriamte -irolvo nunhor as shown in :3 LSENS Illst inq.
The followini figures s how t h,- Coveraie maps for s omne of the
lntn restin~j cof ijurations.



ELUOQE V1-6

2-L AILILaPI.LL-
MFPWCTIOA PRW3A9ILITY MAAP

MAPKr_' 0'4 THU, JAA 24 IQ80O AT 7 Hl? 3O1A IN 49 . I I iFC rl.!H..qA-jR A'i!SOCIAT~q*

TIMF STEP:Z 3
PIM ti/Hs .. KN~OTS AT 0.0 DR; R 0EqS PT&A COO9()5( X= 0.0) Y= 41.0~
PROPAGOArI')N LOSS LA31-L 5 IsSDC(7 Act.
flISTC4CE 3ET.VHPrl GRIF) Po)INT'3: sj. 00 ;J.'A.

SVM1PLii TII: 9.00 MAINUTES
G3?O[JP NU'A3E~l FOR THI i MAAP (0)=ENF iwE SCRFEEN) IS 0
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rhe second coveraqel man is for timestep 3, at which time the port
sono:)uoy U eld iS bei n,3 re laid alrnd does. not contribuite to coverraJe.
Ehe flankinvj escort sri'arines are qearchinq b'it thp center SSN is
sgnrintin~l. The localizaition mqn for thiq casge shows that the S'i!s
Pro'ii:le 3ome localization potent ial .iho r e thePi r sPc ond c on v er -en c
zones intersect. Th P bulk of the l-IocaIi z qt ion is 'oroviried by the
suirf-ice active escorts. Note that the local ization c ove ra'j i s n ot.
s y-,,t r iC . Thi9 i s duep to the contribuitioni of the stairboard sonobuoi
f el j. At f irst si',jht it miqht seem siirnrisinj that t he l o c aIiza t ion
-na p i s ,iot s yrmet ri c, na r t iculi anrIy since the sono~hLuoyq a reIonrinijir:ctlonail ;ri I therefore .-In not contribuite to loc-.-li7.atlon in t he
SCW7T-N nroiram. The reason for the non.,y'nrn-tric localiza-tion coveraqq
is thait the qviantity shown is the c ond it ionalqI un t it y--lIo-Ci Illzat ior)
ulyaudeetin If the de~tection and localization gans are comparel
qt qYmmeqtric nnints where the localization coverarle isq not the sarle, it,
kill oe liiscoveredi that the deptection probaibility is hiihe)r where the
localizaition coveraiel number is lanijer. The producf. of the )ro~bah-ility
of lktection anfd the localizatfon qliven detection is; the same t; the
neairest inteler. fo heP snqcif ic, consider the symmnetric positiors I

-)',-In)lv)n (-25, -10). At the nos it ion ( 29.- IOn the prowahiIi t y of
I et-c t i n is9 .) ian I thePI rlaiza-t ion is- th~reeq- nile,. 't the pos itionn

- I I.-) . the9 probili ity of de-tection is .4 ani the localization is
twvo i i I s;. The? lo~qr d-tecti-on orooaqbility evePnt r,,)d jcePs abetter-
loc-ilizition -liven detection.
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Fir) ll1, wQ will exercisp options ('r)PI_ an'1 MAPL w ith tajrqI03t 5n.
The- results i1rp as tntII'mis.

S1EL-CT 1A40PFr (IiLP C; I \/ES LIST
FIEl t R S:TI?T, 'STOP SI'EPS( I - ?0fl )1L,
FA I> R~ '<3.()LJP NJ'At3F1 (fl=E4IPF SCP FEN) 2)

FA,-R5P SPS ()F Fl-.')J (>=())I ?_(

riTL- TMIHT FILu W\J.)* I - Q0): 5)

E 4T Q 40. OF P0 INTS PEI? FLON I102 ()P 40): I
Th-~ first int, restinj rensilts roc(tjr agftpr t ime s t f) 16, anrl so

o(nl y tb qp -qj 11 op q~iowrn

- 1s64



*** fri' -iTEP NJ'iBF? 16 ***

CDP*.').O'fo BY SENSOQ G90UP 41) FLOW
GROIJP I ? 3 4 5 1 3 21 23 2

51) 0 ) n 0 0 4735 1721 3775 1350 166)
50 I (1 n 0 n 4600 1141 0128 201 1774

2 r 0 0 n 3252 266 0108 I105 3193
- 5') 3 n 0) 0 ) 508 22) 370 37-3

4 0) ,) 0 1582 0 951 0 ')2I/
933 5 1) n 0 2818 0 1591 1173 2n04
6 0 0 0 n 1404 n --.50 03-1

50 7 0 0 ) 0 140 r 166 1 n60
5 1 n 0 0 ) r) r) ) 110 803
5n I r 0 0 0 1 1 90 0

n 0 0 0 ) 0 0 3

5 12 1 0 0 0 0 0 0 0 ,
n6 0 0n 0 ) 0 ) ,

r) 14 0 r) r) r) n q n

1 q 6 n n 3 n q
1 7 n 0 r) I q q

a, 00
q ~ ~ r , , ) 0 0 ) O 'q

2 '3 ;n r) 0 n 0) r) 0

151
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This Aisol ay shows the value of cro for each sensor groupQ and each
flo~ dely tieste. Byexamnin this talthe effect of each groul

can -,e Seen. The later flows have not yet beguin to sritter attrition,
whePr,?as the- ziro flIow is abhotut to enitpr the active screen coverage.
Fhe Iwiyqv-ers aire cdlp*l1f7Y. The screen c'In which aip peairs next simply
con -inps the jrollo prohabi I ities3 ind1. enndently (i. e. the screen
fa-iil probahbi 1 Ity i s thie proriuct of the: -1rotin fa-ilu (re probab Ilities
which- can h-) vePr if iePd h i r,-crt calc-ilation fromI this andi the next

(3roiins I throiugh 4 ar- tho :4ct ive escorts a:s seen from aqny LTAR i.')
-WrV. Grouip 5~ isc toe nopr)rt 511 oy f iePId 13 is the starb-oar I

:)1I0O/tipl 1. grotiPs 23, 24. aind ?I) ire the center, port, ind starboarl
-3s4 '-scorts. Ehe Port vI)-o/ fiel-I has ai hiqher dePtect ion performance
thaqi teP ;tarr)ar1 o'ioy field simply because the circle of replacement
is -;iuch th-it thep ' ort fieldI was in i hett~r position to deptect a t thn
t irn that the targe(t anoroaichel detectable rain(- s . Note th-it for some
of [lie A leyed tar jets sujch --s thp .3 time ste 'p delIay this phenomena9
rev, rsel, i .eP., the starrboairl f ield jot the f irst detection
o nrrtin ity. 'Since the targets havP not yet enitered into the c ovePraoc?
arril of the aictive sconqrg. they have no deptection ciaaility indicated.
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TA?J3FT EVALUAN!0i AT TIME STEP 18 4-f(up 00.04.30
**TIMF STEP WUMiBE~- 1d ***

G~0,B0iY SENS)OR GRqoUP A34D FLO I
G~(P1 2 3 4 5 13 ?1 ?3 25

T41G DELAY
(i0 () ?447 ) 0) 1 4745 5630 445di 33 40r 1611

10 0) 0 ) n 40)7 4261 0158 3'11l83 3288
500 0 n 1 4 1-6 I 65T 02 47 2716 5351

90 3 0 0 n n 3264 ?402, 20)7Q 26)83 400)
50) 4 0 0) q I) Q-iI .3n-/6 Q0I08f 707 2142
5-0 r) 0 0 0 037 1 Qc2 H06 I 1220 200q4
1.)0 6 0 0 r 0 0?1)4) 8782?8n4 r) Q36
51) n 0 n 0 0) 1753 1 208 166 j060 3004
'30 r) 0) 0 102l6 I 2QI(nl I00 1) 042
90 0 0 0 0 04 352 502 -32 1 1
91 In 0 ) 0) 0) 0) 0n 5/3 450)
950 11 0 0 0) 1) 0) 0 803 0) 126
50r )2 0 0 0 r) ) 0 n 0 0
,in 1.3 0 0 0 0 0 0 0)
50) 141 0n 0 0 1) 0 0 0
90) IS 0i 0 0 0 0
50) 16 0 0 0) 1) n
90l 17 0 0) 0 0) 0) 0 0n

50 Id 0 0 0 0 0) 0 ) 0 )

n0 2 0 0) 0 0



At this step the active coveragje b-eqins to take effect. The flow
zero tgrrnet enters the coveragie of escort one.

At this time step, one of the forward active escorts has a
sinificant detepction prohP) i Ii ty in the convprjencf' zone. aqainst the
zarn delay tarjet. Ag)ainst this samne taqrrqt, the s ta rboa rd bu oyt ielId
h as n ow irc-ii-ml tedi consideraihle de~tection prohah-ility hut the
porttfel'd is ess5entially ns 5efore oecarise: that field has been ferriedl
duriij~i this t ie periodl.
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f** [I AF ST'.P KUJlAf'3R 2n ***

CDP*l,),rnY IiY SENSO, G(3 )UP AN) FL,)"
2 3 4 5 1 3 21 23 25

5 0 526 5103 5011 4913 474t 6551 4460 3340 1671
I 540r 4215 5166 3244 4917 6nI1 ol65 3244 32 89
2 5044 115Q 4913 0 4156 54)13 0T6? 4?40 5352
3 47nl 1 2214 0 3264 4400 3529 414.3 3104
4 105H n 0 0 2Q51 354) 9231 206 5421
90 1 ) n 0 0 293/ 3402 3 )200 2757 21n6
6 0 0 0 0 2040 315/ 3)46 266/ P5i

"1 7 9 n 0 0 17F,8 2476 (120 210 3 3004
fi q 0 0 0) 1,))6 180/ 7 333 155 04 ?
0" 0 0 0 04 I 780 502 2 1576

) n ) 1 0 0 0 86? 2n8 573 1 /86
5') n 3 0 0 , 1201 0 125
60 1? "3 0 0l 0h 0 3 01106 0
53 I n n 0 r 323 0 512

5 14 0 0 0 0 0 0 0 0 .

5) 5 ) 0 0 0 0 0 ) n 0
) 16 0 n 0 0 0 0 0 0 0
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At this ti'np stp-o, thq z,-ro delay tar-7et hAs arrivp(1 it the firing
circle. Since this circ1,- lip~s within th-- co-vera-)q area of the active!
escorts, t-re is 3i hig- ror).ahility of active Ietection by the time
thie ta--r jetf' tv'- -tt ac'. The dMlay tarqetg up to the 4 un it del1a,,
ire -i11 sij.)iiect to meiot ectiron L)y the aictive screen.

Th~ - AP an I XIA PL. o:) t i ons air o f~inct ion11 Iy ident i cal t o CDnP -3nd
CDP[L, qxce:)t taqt they I i so Iaiy vamrn o's m-aps as wepll as, the compted-,
rpo; lts. For i llustraiti on of the rePs! Its9 ohta-9inaRbIe, -- s 9eci 1 are~t.
f il I as crea3t' 1. Thp 1.TA,'? is showni as foil-ows.
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From th i Iltstirvj we p tha-t the t-arjet moves from a north-s;outh)
()rlente] spa centerd at 100 l, 7r) a t t ime zero to in east-west
ori-v-itedi attack re'7ion rit time step -d. The followingj reso.onses produice
rf3qo ait times ',lI and di. The allor map -jivps the tarjet location at
the timp step in puestin., heforp search is ainplied. The U~t=jQ ng:ao
is toie conlitional t-ircjet location Jivqn thait it has not heen deptected.
TheP i(_L~raqLL i man indicites hnow well the tairoet has oeen locailized at
van rolsq points. In order to sP r ea qI it the tar ;et pos;itions, 4?

9a-1-1' f the tarqept orior are t aken .

' ;~ A()r (HVLP ",IVFS LIS T): A
P- ii F' 10 L T,4 l3UTIJN (Y OR q)j : _

P ? 1(4T D09 FFR I ) ? fISTI UTIr)N ( Y 0-? N): y
RT17- 11I) S ,' 1 3 (n m)Z

FUV-? 1?T, 3TOP S)TEV-3 I ? 1) 6 1 3
',J I' MU i~ P IHM9'7t ( ()='FJT IR: C3CRhEI 'PA) r) ~

7r'T7 : S3TE:PS OF F - (> =I) r)
EIT'4 T Th,'?3ET F IL_ NO. ( I -0Q)): 1-
E~F'-r TA ?-,;T FILE 10. (I- W ) : P k
~'E:1i? 14). OF L)') INTS PrI? FLOi)I (1Q.25 O.q 4')) 40
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FinAlly, we will show the effect of tArget flow. The next is
the same target As qbove, out with 8 steps of flow, ev-,luAted at time
Steoq 6 to 8 . Effectively, this means that the target arrivil time is
linitormly space:J over the eight time ;tepc. Thiis, the nrior vil le
extended hack ill the way from the attack ellipse to the startin;
position. The resuilts for this run are as follows.

SELECT 'AOD: (PELP GIVES LIST): U&2L
PR[IT PRI OR PfISTRIB3UTION (Y OR N), Y
PR TIT POSTERIOR DISTRIBOJTION (Y OR ): 
.NrER GRIP, SPACING (nm)t

ENTER START, STOP STEPS (1-21): ..
ENfER GiOUP NJTABER (r)=ENTIRE SCREEN): n
ENTER STEPS OF FLO" (>=0)2 j
ENTER TARGET FILE (O. (1-99): J3
ENT7R TARGET FILE No. (l-o0): n
ENfER N14. OF P0OINTS PER FI.O (1,0,25, 0OR 40): 40
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An interestin - thinq to note about these pictures is the effect of
the search on the tarqet prior. This can he seen quitt dramatically at
ti-ni step 8. 3y comparing the posterior map to the prior nap, we see
that seqrch cuts a swath throuigh the oosterior distribution in the
re jion of the converjence zones. The locnlization map shows that the
tarjet is )enerally well localized by the time it arrives at the attack
position. Otherwise, the locaization is good in the vicinity of the
flaikinj S3N escort.
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