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5.1 Introduction 

The purpose of the Flight Tests are to determine 
to what extend the broadcasting of Waypoint Rho-Theta 
data will enhance the use of the R-Nav system, parti
cularly, to what extend cockpit workload is eased 
and pilot errors are reduced. The flight test program 
will be conducted as described in the Appendix and 
will consist of the basic steps described below. 

5.2 Bench Testing 

When all of the constituent parts of the data 
broadcast system have been built, delivered to EDMAC 

Associates, and found to conform to the appropriate 
subsystem specifications, the equipment will be 
assembled into a complete data broadcast system. 
The performance of equipment will be verified on the 
bench by making use of the VOR signal received from 
the VOR transmitter located at the Monroe County 

Airport and the DME/DDB signal from the EDMAC GFE 
TACAN transponder. At this time, any equipment 
malfunctions will be detected and corrected. This 
bench testing will also include check-out of the data 

recording system described in paragraph 5.9. 

" Installation in Aircraft 

Following completion of the bench testing, the 

airborne portion of the system will be installed in 
the test aircraft. The location of this work, and 
the personnel employed, will be dependent upon which 
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aircraft is used as the test aircraft. It is suggested 
"that the Aero-Commander owned by Champlain Technology 
Inc. be employed. In this case, the work will be 
performed in West Palm Beach, Florida by the personnel 
who presently maintain that aircraft. Technical 
assistance will be provided by EDMAC engineers for 
installation of the modified avionics, the Decoder/ 
Interface, and the test instrumentation/data recording 

equipment. 

5.4 Preliminary Shakedown Flight Test 

Immediately following the installation of the 
airborne equipment, a preliminary shakedown test will 
be flown at East Rochester, New York. The purposes 
of this test are: 1) to disclose any airborne 
equipment installation defects while using a ground 
equipment installation which had previously been 
shown (during bench testing) to be satisfactory and 
?) to make preliminary observations of the effects of 
multipath signals, and other signal radiation effects 
upon data quality. 

5.5 Installation of Ground Equipment 

As soon as the preliminary shakedown test has 
been completed, the ground equipment, i.e. the data 
generator, monitor, control and transfer, and the 
transponder modification kit, will be installed at the 
flight test site. It is expect-ed that this will be 
NAFEC, although any site selected by the Government 
will be satisfactory to EDMAC Associates. The 
installation will be accomplished by EDMAC Associates 
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personnel in cooperation with the Government personnel 

responsible for the site. 

5.6 Baseline System Evaluation 

This test, which is described in Appendix A can 
be conducted during the time when the ground equipment 
is being installed since this test does not require 
the use of the data broadcast equipment~ Ideally, 
this baseline evaluation will be performed using the 
same R-Nav avionics which will be used for the DDB 
system evaluation, but operated in the "manual" instead 
of the "DDB" mode. In this way, any pilot or operator 
errors which might be aggravated by the location of 

the controls and displays on the cockpit panel will 
be the same for both sets of flight tests. 

However, in the event schedule problems arise 

with the delivery of the purchased avionics hardware 
to EDMAC Associates, it will be possible to make the 
baseline evaluation using the R-Nav avionics existing 
in the CTI aircraft. It is anticipated that the degree 
of difference in the results between the manually 
controlled (baseline evaluation) and DDB assisted 
(DDB system evaluation) R-Nav systems will be large 
enough that the small differences in operator error 
rates caused by the location of the controls and 
displays will not be significant. 

Final Shakedown Flight Test 

This test, which will be conducted at the flight 
test site (e.g. NAFEC), will verify the proper operation 
of the complete DDB system. Primarily, it will ~heck 

out the ground equipment since the airborne installation 

had already been verified by the preliminary shakedown test. 
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5.8 Digital Data Broadcast Evaluation Test 

These tests, which will establish the advantages 
if any of the DDB, will be conducted as described in 
Appendix A with the following exception: 

In Flight Test No.3, it is suggested that tests be 
run using two candidate Waypoint naming techniques. 

As was explained in Volume 3, no other Waypoint 
naming techniques have been suggested which offer 
enough potential advantage, or, in fact, are sufficiently 
different from the one described in Volume 1 to warrant 
a special test with the exception of the five-letter 
name favored by some ATA members. This technique is 
totally incompatible with the Waypoint selection 
techniques described in Volume 3 and would require an 
entirely different Decorder/Interface subsystem. 
Furthermore, the disadvantages to the general aviation 
user of this alpha nominclature are apparent without 
conducting flight tests. 

5.9 Test Instrumentation 

Test instrumentation will fall into two categories 
based upon the intended use of the test data. The 
first category of data will be for the purpose of 
monitoring the operation and performance of the data 
transmission system and equipment and will be con
cerned with such things as error rates, signal fading, 
multipath, and circuit performance. This category 
of data will be collected primarily during the shake
down tests. 
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The second category of data will be for the 
purpose of evaluating the DDB as an operational 
feature and will consist primarily of the data 
described in Appendix A. This data will be collected 
during the baseline system evaluation and the DDB 
evaluation tests. 

The instrumentation required for these two 
categories of data collection are described below. 

Shakedown Test Instrumentation 

As explained in Volume 3, the Airborne Data 
Decoder/Interface unit will be designed with a built-in 
memory feature whereby the desired station and waypoint 
data will be acquired and stored as soon as it is 
received and validated. Approximately every 30 seconds, 
the same data will be broadcast again. I~ detectable 
errors occur during any of these subsequent broadcasts, 
the Airborne Unit retains the information from the 
first valid data acquisition and will continue to 
display the initial data. 

During the shakedown flight te~t, it would be 
desirable to record the transient behavior of the 
Airborne equipment to ascertain its word-to-word 
performance in the absence of the previously described 
"data retention" feature. This will be accomplished 
by providing a special test made in the Decoder/ 
Interface Unit which will allow a selected waypoint 
cluster to be erased each time the cluster identifier 
is received. Two outputs will then be provided to 
the recorder. The first will be an event indication 

each time the desired word is correctly 'received and 
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validated. When the recorded data is analyzed, the 

recorder's time base plus the two events specified 

above will identify the transient behavior of the 
equipment. In this way, the effects of various signal 
propagations anomalies can be evaluated. This test 
can be repeated for various cluster identifiers and 
waypoint words as well as for station data. 

Whenever a condition occurs whereby the cluster 

identifier is received and validated but the selected 

word is "lost", it would also be desirable to perform 
some diagnostic tests to determine the extent of 
interference caused by the DME Interrogator's Receiver 

Blanking Gate (See Volume 2). This effect can be 
tested by running the above experiment once with the 
DME transmitter operating and a second time with i.t 

turned off. 

Flight Test Instrumentation and Data Processing 

Table 203 of Appendix A summarizes the DDBS 
flight test data recording requirements. EDMAC Associates 
Inc. recommends that the data be recorded on magnetic 

tape for subsequent computer processing. 
Each of the signals which must be recorded can 

be classified into one of three broad categories 
digital (events, real time etc), low frequency analog 

(distance, error, heading, etc) or voice. The frequency 
content of these signals differ by a considerable amount. 

If voice was not required, the low frequency analog 

signals could be multiplexed, digitized and combined 
with the di~ital signals so that they could be recorded 

on a slow speed long time base digital recorder. 
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This would provide high data density and all data 
would be in digital form, ready to be formatted for 
computer processing. However, the requirement for 
recording voice makes the use of a long time base 
recorder less practical than the use of an FM recorder. 

Most commercial FM recorders contain 7 tracks 
with provisions for multiplexing three signals on each 

track by means of sub-carrier oscillators. Generally, 
an entire track is reserved for recording broad band 
signals such as time of day codes. This still leaves 
five tracks with the capability o£ handling 3 signals 
each and hence, the configuration appears to fulfill 
the current needs of the program. 

The data processing of FM signals is achi6ved by 
digitizing the FM data during data playback and per
forming the formatting function which are necessary 
to prepare an IBM compatible tape for subsequent 
computer processing. 

Specific recorder types and their cost performance 
tradeoffs will be investigated in more detail during 
the next phase of the program. Also to be investigated 
is the possibility of obtaining suitable GFE Flight 
Recorders from the NAFEC facility in Atlantic City, 

New Jersey 

~.lO Airline Systems Evaluation Tests 

The flight tests for the airline quality R-Nav 
system will be basically the same as those described 

above for the general aviation system. However, in the 
case of the airline system, a significant reduction in 
workload is not to be expected. Rather, it is hoped 
to determine whether the data broadcast can form a 
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satisfactory substitute in the terminal area for 

the magnetic tape storage normally used. If this 
proves to be so, a significant economy will accrue 
to the user • 

•11 Schedule 

Figure 1 is a proposed flight test schedule 
for the general aviation system. The testing program 
will begin with the delivery and acceptance to EDMAC 
Associates of the various pieces of avionics equipment 
and includes the installation and check-out of both 
the ground and airborne equipment. As can be seen, 
certain tasks will be performed in parallel. For 
example, the baseline system evaluation can proceed 
during the installation of the ground, equipment 

and some final shakedown tests can be conducted con
currently with the baseline system evaluation. 

Figure 2 is the schedule leading to the evaluation 
of the airline-quality DDB system. This schedule 
assumes that a fully operational airline quality R-Nav 
system is available, installed and checked-out in a 
suitable aircraft. This schedule starts with the 
modification of the R-Nav system to implement DDB. 
If a new R-Nav system is to be installed, an additional 
three to five months, depending upon the aircraft chosen, 
will be required for installation of the R-Nav equip
ment. 
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FIGURE 1 GENERAL AVIATION FLIGHT TEST SCHEDULE
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FIGURE Z AIRLINE SYSTEM FLIGHT TEST SCHEDULE 
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FOREWORD 

This document contains the results of Task C of Subcontract 2329 for EDMAC 
Associates, Inc. of East Rochester, New York performed by Champlain Tcchnolo9Y, Inc. 
of West Palm Beach, Florida. The report consists of specifying the recommended flight 
te~t plans, procedures, environment, and data requirements for the operational evaluation 
of the Digital Data Broadca~t System concepts. The operational analysis of Task A and the 
system description of Task B of this subcontract were used extensively .in defining the detailed 
test plan. 
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1.0 lNTRODUCTION 

The r::.~quirernent fcr flighi" test c'Ialuotion of fht; Digital Ddq RroGrkr)5; SYSh:1i'n 

concepts results from the ck':\i,cbility of establi:;ning (,nd dClcumuirliiD tbl ()F~n.1Honal 

advlJrltauos provichd by brcGdcastillG \"i'1ypoint informdion. The cbjJdiv'~$ of th,.:: flifjht 

test pr0!jCOrll Viere d,)fined c;> u re~ult of the cdfoiled <)pn,.atior~<]1 anlJly,is of DDBS pt1fforrncd 

as Task A ond tho ~ystcm d£rscription rX:l'formed (,]$ Task Bof this sub,;onfr.](J. Tha pW'J'Gm 

contains a nu;no.:lr of 5ubj;::ct G(CI;lS criti<.::ul fa tht: d::lsisn l developrn:z:nt ....,i:<.1 irnFlcrL~ntQf'ion 

ninG df,dicakd fl ight tests for which s;;·ecific obl<~d i'rJ:> hava lK:on dcfin<:)rJ. Each of 

these dedicated tesi's includS'.; flights by pilots reprc5t:ni'utivc of ooth end:; of the proficiency 

spectrum. E'ccll flight te;;t will be anal/zed not only 1'0 evalude th) specified test objectives 

but aloo to obt-:lin supplem~~"ta,y knowL.:c!ac p(~rtinent to introducH.:'In and (:CC:CptCiT1C:J of 

DDSS. For e;-(ompl.:.=, a fliDht t.?st cedi;Ofed to defiiYJ the optimum "I'm/point ~toragt} 

CC1pC1City of the DDSS Interface Unit I !lUI ...vill (ll~o b'a instrumfmjt)d and oii11lyzed to 

e~lc:)l isf1 a d'J(a b::3t) for ClJc;(pit w()rk~()(...,J rt~'luirement). In nddiH',)(J, ci.:ch dt,::c:icoj'ed fl i8ht 

t'e::J will incluck controll~~r initiated m"'nOllV"~rs interi·,,~LHI externpuj'(1fl<;,ously to l:Jvcl\.iure the 

comFGt ibility of DD3S wirh current ene! nnt i d pahx! op'Jr:Jtiona! procedures. 

The evaluction of th:: proposed flight test objectives is on inteoml P'::Jrt of th') air

borne DOBS SY:it\JriI requirc·,,;nts ddinition. The results of these t<:ds wi II o3tobl i~h the 

answers to op·~mtionol que~tions which ddina the eguipm;;:nt design lirriitaHons and i~ol(rte 

arcus n1quiring further deve!cpm~nt. The fl i:jht tests must precede prototyp,~ D08S oCju;pment 

design to anticipClte operational proLli'JI1s in the reol world cnvinmm,~nt cnrllo def:na 

prototype hardw·:;;rn function,;1 <:Ind porfo!'n~oncc reCj!,jir8m~nts. The h.~5t pkms pn.;'jcn1'c:d ere 

(Jpplicable to ihe {},/oluoti()n of both th.:l reloHveiy sim;Jh, low cost sten;;rcl oviatioli r.r'IAV 

equip;~~d oircmft '"md the mcn~ comple,'{ ,\i<iNC MK. 13 and MK. 2 (~qu;:Jpd aircra ft ljsing 

the DDBS. 

AlthouGh d:~dicated flight plnn:. (lIC ;Jutlin-cd for f.~CJch of the problem areas, the 

primcllY objadive5 of the DDBS f lighn<~st Program (Ire to s:Jbstanticte th.;: predicted 

reducticn in coc!,pit workloGd and piled blur:der provided by the addiHon of bro..Jdc'.lst data 

into the RNAV ,~nvironmor.t, to ass~::;s i'h~ f~c~ibl\ity of the OC;"'i$ c'!sign os confiU:/:::d 

of broadcast novi£)uHon inhrmatio!'1 wLh controller iniriei;?c! proceL~t'.:;. This OOC'.i,;'"t 
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presents the preliminary outline of a feasibility test program suitable for evaluation of 

these goa Is. 
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2.0 FI.IGHT TEST DESCRIPTION 

Tho flight test prograln required for the feasibilil'y analysis of the prelimir.ary DDBS 

design consists of nine dedicoted flight tests. Each of tllG dedicated tests rt.;'quires more than 

one fl ight ond more than one pilot for each route tested. The fl ight test pro.:edures, 

environment ond ted patterns am discusseJ subsequently in Section 3.0. Tb" purpose or this 

section i:; to delin~(;te the objectives of el1ch of the dedicated flight test pIons, to defilln the 

data recording requirements and to specify the operational signi,ficance and priority of the 

fl ight te'.;t topics. 

2. 1 Progr am Summary 

Table 2.1 sutnmariz,)$ the propos;d DD3S Flight Test Pro.gro:TI includin:J test S£TJcllCe 

(in order of priority), test objediv1?5 and deto H;r1uirem(~nts. The table proceeds from G basic 

system sh<Jkecown Gnd pilot training test to a dfJdicatcd drlta sdhoring flig::t test for direct 

compari::on of area n~vigatjon with and without the use of DDBS. The follu';li;;q tests 

(Nos. 3-·9) compri~e the evaluotio" of both hardware design considerations ouch as perf'.lrmunce 

under weak signal conditions as w~1l as evalual ion of operationrJI consid~)rcfions such as th<~ 

impact of changing the broa<.lcc!st traffic flow and evaluation of fecsibility modd varicSlos 

effecting both hcrdware and procedur as for example waypoint stcrage requilem~nts. This 

section summarizes the desired goals, procedures ene! priority of each dedic\..1ted fl ight test 

presenkJ in Tabl~ 2.1. In onir~ral/ eoch te:;t involves executing specified fl iCht test rouks 

and mail1t;Jining nermal controller/pilo·i· interaction and flf1xibility. The cdQ recordin:J 

requirern;r1ts for all te5ts are ~pecified inihe following section. The durotlon of each ni9~lt h;~st 

should I..'1'J divided into approximatdy 500A, $pacified route exo,_~!jti0n and 5U;<, ii(lprovj.;.~ .. ! flight 

maneuvc;rs. The p'JrVJse of thL> split is twofold. first of all, the rcncJomc..:;';s -,-.,.ill precl'.Jd0 

rote performance of the specif>"d metes {/nd seclmd, this will cW:lbk ";<lch diC:lt -test b pr,wide 

data re.\!L"lrding tht: pJrformoncu of pilOf5 'Jslng DDBS to n(lviga~'e irIlh0 reolworld environf.lent. 

It should be emphcsizud that this is a f.)c~ibility analysis of analyHcCllly J~~;j'l,:d system 

compon..:,nt designs cnd that alf~ratiolls in specified prc.cedures en·l/or GoaL f(lC;Y be dictatod 

by preliminary data on::tlysh as the pr~1grcm pro[jre~S0S~ Following is a d€:scripfion of CGch 

flight L?st specified in Table 2 .. '1. 
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! ~ t: ;.~: : ~;..: 

r! iQht Test	 Dcta Requirements DDBS
Sequence	 Oi:,j2dives 

Primary Secondary Configuration 

-CperaticncVFunctional System Checkout of airborne/ground 
DDBS Eq:..Ji::,:neilt 

-C6e"taii:or. cd familicrization flight for test pilots 
-Dcto recording/proc0ssing system debugging 

2 -B-:lsolin'3 cockpir workload comparison of RNAV with and 
viithcur broadcasT dcta 

-Eos~ of cr)sro';-:on and blunder resistance of DDSS equipment 
~:.; rl ("".] c;,o:Ciif ':'::J\..V{;r r'u:n r:cn- 9~) 85 RN;'.V 

-Ccn~p:ct,,) € 'xecurion of 01 i ODDS functions 

3 -Evaluation of the relative merits of two distinct waypoint 
j dcnHfi cet ion~echniques 

-~~t:/)isn ~:-,~, OP{!<,::t:or;a! effectiveness of DDDS 

~ 
t-.> 4	 -Evaluate DDBS functions under weak signal conditions 

-Det6rmination of thd maximum usable transmittal distance 

5	 -WaYFX'int Storage/BiOadcast cycle time optimization 

6	 . -Documentation of proS!ems and procedures involved in 
changing the broadcast traffic flow pattern 

7	 -AutO:":'i;;ll'ic ·"vayr.c:ni· ~:;;q".3iidr.g evaL.:ation 

TABLE 2.1 DDBS FLIGHT TEST SYNOPSIS 

Blunder data External 
during facters (weather 
transition to traffic, etc.) 
DDBS' 
supported RNAV 

Cockpit Compatibi Iity 
workload with TMA 
and blunder procedures & 

external factors 
& FTE 

Cockpit Work- Extemal 
load, blunder 
& procedurel 
com?otibility 

Navigotion 
data per 
Tcble 2.2 & 
DDBS downtime 

Cockpit work
load & blunder 
TMAcompat. 

Procedural 
compatibility, 
HE 

BLmder 

factors & 
FTE 

C?ckpit workload 
blunder, external 
factors 

Extemal 
factors 

Cockpit workload 
blunder and 
external factors 

Cockpit worklcod 
extemal factors 

Basel i ne 

£lasel ine 

Variable 
Waypoint 
Designation 

Baseline 

Variable 
waypoint storage 
and broadcast 
dolo rate 

Baseline 

Wcyr:;irlts Cute-
sequenced in 
DDBS i/U 

-~ • • • 0- .•- .___ _ ,,__ • __ • 



Pr~ r(',~-r~d 
Ddo R&qujr-e~'nt~Fl ighr TC$t DDns 

Scqt.:8nCa Object ives Primcry St:ccndc:y C01ifi:~urct i:m 

8 - E'.'oiuate tria additional cockpit workload impo$~d on a VNAV Cockpit Proced~ral Bcsaline 
cC;·.;ippcd user in the DDEiS environment workload, cornpatibil ity, 

blunder & External Factors 
- C~3t.e;(njr.0 the i~C:-i32::~:: ~:1 biur:u·.Jr ~ri"ors or;~ biundc[' rote & FTE (Vert. 
rQ~~h:nJ L-O~i ov:;;"iycir:g the 3D nav~;C!:!,:.n L:~:;( cri 2D .and Horiz.) 
RN,'N with DDBS 

- .L.:~.::.;::,~ ~h~ c:~iUty of c sampl1r:g of the ~~>.:;.:trurr·~ .:·f d10 ~)not 

P:"~F ..:lotion to p0r<~v!"r:1 \/!'JA\' m~:"H:;~L:v~n:. \Vit~1 end v/ii'hout 

DDaS 

9 - Co:r:;'JCi"rb!li~'Y ev~iu.:"'Jria:1 of the pr~farred sysL3rr. ccpabilities Cockpit HE, External Candidcre 
c:.: d::::.::r:;!ir3C fmM pre!iminory c11oly"is of test results workload, Factors prototYF<c 

blunder & confi gurat ion 

J(' TMA compatibii ay 

i··'!.':;~0: 1. Tl-,.::' 1::;:el in2' D[:~"·S c-::';lfiaurction lrdu.:!es c sine;!", bro::dcc~t trcffic flow, 6 waypoint storcg$ capacity, 
30 SBC ;;1·~;:.( C;~!Cl c-=C;~hii:c;, tl'-'1"', ro~J!'e num::..:r;;"s "NciFdnt o,;;:dsnation technique, 130 nm maximum 
tn.::rsr.,r!~~c! di5:C:;':':~ c:-:d :11C;-Juaf v,'cr/?Ci :~t ~e(.; J~r:c;:;J. 

2. ,
fT~ - fn0~·:t 

- h· \
13CHn~cal 

,.
~:--ror 

3. F;;i}~ rc~ N'-I:nt:~.- 1 ~bu~J:'", p.::'fGrmd und"" V::!:~ l~:,:\c.litions '",;lh the subject pilot flying under 
$h;~ui(.;ted ii-~ b~., r.~~(:i:~:; -:.:r tho st:.nd-J~'d t.o:n:~--:s ~.:;:<1. T}~:: :-:;McinL·,g fHght tests (2-8) sh,;"uid be 
F~'~C;Tr:~.J h () ~,-dUi::; ,c;::,,.:roc,,sr.t to'<ing .::c>,c:,,~c:;.:: of ceTucd lFR wt::ather to th~ extent practical, 
c-tI1~(I~"l";Z~;:, S::-;1uL.:;;~ca i;<~ CC:j2lt~~ns s~lot,.,L~ b~ L·ICi~.hj~r:.~d. 

iA3LE 2.1 DD3S FLIGHT TES, SYNOPSIS (Ccnti:<lJed) 



rLlGHT TEST NO.1: SHAKEDOWI"l TEST 

The primary purpose of this test is the operotion(J1 and funci"ional system c:heckout of the 

oj marne and ground DDBS equipment. This fl ight test will abc> provide pilot oric'ltation end 

;'cLniliarizat;on training as yvell as a compleie checkout of the data r::c(xding :,ysl',m and 

hopefully debuming of both primary system components and instrume.l!,ction. 

BlurllJ,::r delta may be of interest f"l\in the standpoint of trainin9 rf:;qUi!";lf111fS, ca::~ of 

~I<:msilion cmd orienteHo:l pmvid()d by DDBS. 

FLIGHT TEST NO.2: BASEL/t,IE SYSTE,'vi ;~VALUATION 

ThIs test defines the worklood n::':ll,ired to execute the desin.:;d flight patferns in an 

i\NAV environm{:(lt wilh and w;~hout DD:JS. Identical routes will be flown for Cj baseline 

workload Gnd blundef Cl$Ses)ment. The C',,':) of oper<Jtion cmd blunder rGsistance of DDBS 

equipment dIJrin0 transition from non-DDBS orca novigotion will be cvuluoted. 

It sh':)uld be pointed oui' that wil'hin the scope of the DDBS flight test puwam it is 

impossible to devol'!:: the timcl, n1Qnpower or money nec8~~;my to ddine (j broed, -;'utistically 

!iisnificcml' ('(lte b('i~~ for convcnl'ionc.d RI'IA'/. For thisre01;on, th", cockpit wvrk!,),~d, blund:,;;r 

and compuiibility evdlJotion ...:ill be );mil':;d h) comparing DDBS dolo ccquire,l in the six 

'lJb~f)quf:mt tests to tll() baseline Ji.'~fitled by rli3ht test nunibor 2. Th<~ applicability of worklo'Jd 

(!"d S!unc!,,)r dota ()btoinad For ':'.,nv('ntiollG! Rt--1AV from this test must be verified GS to its 

representctiveness prior to p/'l1(.J!8ding with night tesl' nun,ber 3. If, for some reesen, the 

conwntional data apF(,)(!rs Cjuo;;:ionoblc, additionol data 3cthering wiihout DDBS will be 

requi :'ed. Th is tcsl' is of prime ililportanC?!ro the sat i$fac'iory compietion of the r,':mainder 

of the DDBS flight test progrqrn. The secor:d half of this flight test consists of re:Jeating the 

patterns flown with conventional :<NAV only using the DDBS functions in on attc;Tlpt to recluse 

~)il()t Viorl:100d, blunder, etc. ldthough thi$ test will pro'lidlj a nec~~ssqry bock :0 back 

comparison of lU1J\V with end v;l\,hout ODeS, all substlqw~nt flights will expc;ld the data bc;:;~ 

"f DDBS assisted RbIAV. 
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FlIGHT TE~l NO.3: Wj~YPOINT NOMENCLATURE f:VAlUATJON 
, 

FI ight test nllmber 3 is the first i8st dedicated to evaluation of a hard ,'IW'(;) d0:;ign 

c()n~iJerdion ClS 'dell as an operationally significant ff1(Jsibility analysis. This tesl will be 

perflJrrmjd (:ntin~jy in the DDSS mode. Tk~ two ccmdHal;j waypoint flcmin9 te·:hdclUP.:> 

FLIGHT TE)l' NO.4: WEl\K SIGNAL }'i:.';'=ORMANCE 

The PUrp05'~ of this h>st i:; to de);,;1rrnine tho efft~,:t of weak tn:;r;smL,ion signal .. on 

the performance of the DDBS system. Dt,j-~rioration in rl~'J data n:;ceivcd, the acq\.!isit ion 

rota or the inability to recch'o the data 'Ifill be I'~corrkd. The h~,;t :>hould b:;'l (;:xeClJtecJ by 

perforrr.ir.g 0 serh3s of RNAV S1Ds follo...,~d 0, constCH1J' altitude cruh'Js at $o!eded clhitlJdes 

of 4000, 6000, SOCO and lC;Y:~O ft out to (1 line of sir/it runge of aj- ic.;'lSt 100 nm or until the 

"bi! ity to receive thte broCJCk, ',1 data is t;:m;linated. In eddHicn to I"h!'l ir,formcticn on;)'5L..~m 

FLiGHT TEST NO.5: V/A'/POlj'\IT SrCR/:'.(~-t:/DAT!.I.. CYClE TL\..'tF: O;'TU/:Z/\TION 

..., ,-,",.~ l/U I ,.. I j [ d ,'~ I. I , • I .th e l)Lj~,) 0:"','; GorreSpO!iC,il1g optima (ala Q1'OQ c,:d foul'c. U.>:tcu:;t;; tn"~ sing (~ \Vdypomt 

RNAV ::lysl'ems (z~'}ro DDSS ljU storage) would reguire infinitesirnal d<.lia Lr,~i<,:j{L;Clst c/,') tim,,,s. 

Similml)', a six woypoint sioi'u:.p provision miGht ddine the cycle tim'.''! (r; 'mo or h,!.') ,,;inutes. 

flights by each of th~ tesl' pilots ::J~ ;l1dh:;;rl',Jd irl Table 2.2. Tho order of the Flights 

compatibility with exbting ('.il~d Ci:tidrei~d T:\\;\ "'Pi.:\'(JtiO;iS wi I! be u:sed 10 d("~;ne thi} 

optimum combination of the",; t'i-!O i0+o;>rj'ont ·mdahl,;:!;. This cCiilbim,l'ion ",ill be che\.:~,..:ld 

for compot ibi IHy with other t"s~t mSIJlts in FliShi Test N{). 9 prior to n ~ol ;rcL\type hcchvclre 

de.,iun specifications. 
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TABLE 2.2 DATA STORAGE/CYCLE TIME fy\ATRIX 

WAYPOINT STORAGE CAPACITYBroadcast Data 
Cycle Time o '2 4 6 

10 sec* x x
 

30 sec x x x x
 

60 sec** x x
 

* or minimum oblainobla
 

** or maximum obtainnble
 

FLIGHT TEST NO.6: TRAFFIC FLOW TRANSITION 

The basic operal'ionol analysis of the applications of the DDBS concepts recommended 

brooc:1r:(;.';'rin~J a sin'Jle traffi c flow pattem in a given tenninal area to reduc~) the broadcast data 

requirements. This is consish:~i1t with current p:,ocedurcs in complex TMAs such as NeVI York. 

Howe".",r, the sucr:c~sful derr:onstrorion oT the procedures involved, elapsed time requin;d 

and pfc.~)lerns encountered will estcbli::h the cmditability of this recommendation. The fli!]ht 

procedures for this te:>t should include so'/eral flights by ,')och pilot while in the DDBS 

navignl'i.,)n mode. Both SIDS and STARS should be eXt;,cuted Juring which the broadco:;t ground 

station deta is dH:mged to simulate an altemate traffic flow pattern. The ATC re~uired 

maneuvel'S for tho DDBS test aircraft should be documented as well as any t:--roblems such as 

DME ou~(]ges reported by conventionally equipp,3d aircraft in the HAA at tll;:) 1'ime of the 

traffic flow chan9!~. Pilot workload/ blunder and HE should also be monihm.::d. 

FLIGHT TEST NO. 7: AUTO SEQUENCING TEST 

The purpose of this t\!st will be to define the need for automatic wQypoint sec;'mncing 

by the DDBS I/U. Both printed routes and impromptu routes must be, flown and data t,:;ken 

with complete motluo! I/U llpdate and w<lypoint dal'a insertion. Then, tho rOlltes shOl.!ld Lo') 

repeot~d ,:mploying the automatic I/U updute of active waypoint basad on u To/From ~iGnal 

provid:d by the on5 or by th..~ posso~..,e of zoro Dtv\E dish:mce. 
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FLIGHT TEST NO. 8: VNi~.v CAP,h.81UTY ANALYSIS 

Dcto taken thus for in the flight test program dr-fines the feO'Sibility of using br',Jod

cost dota in the 2D RNAY tmvironment. The purpose of this lest is to dett:rmine whet;'er or 

not the addition of 3D navigation rosponsibilay is plausible using DDBS. The basic mutes 

used for FLIGHT TEST No.2 should b~: executed in random order by the five subiect pilofs 

. only for this test specified \'iGypoint oltii'lJdes will be imposed. The perfonncmce of th,-~ 3D 

moneU'ffJrS "... ill trJ cvo!'}otcd not only fn~rn lhe vmticol deviation measured bul' also frl)m the 

chong() in cross track error compared to the results of FLIGHT .TEST NO.2. This test shGuld 

be run as lat"'! as possible in ihe averoH p'<)~Jr'wil sii'lc(~ in renl ity I (] 3D eqt:;pr;~d user will 

be proficiunt in 2D RNAY and it is Cb5ir(;d to eliminote any Rl'~AV ar DD'~S~;r.!ining dF'd 

errors as far ~ they influenc;; the 3D cCipabil ity. 

FLIGHT TEST NO. 9: PR.f.F;:i~REO D[;:';I<31'-1 SUBSTANTIATION 

Based on the flight t:.:st exp~)rjence and pmliminary on-line data unal)'sis, th"J b~<;t 

estimate of the preferred DDBS equipOi~nt d.:sign should be evalvClted. The results from Jests 

3 throu8h 8 will dtilfine the preferred wo,'f'1Jint nomencla1ure, maximum usable distance, 

woypoint storage, cycll~ t irw; end se'::jlJ::;neing procedures. The.';t) i:~$LJlts rmd' t:.~ evaluci'ed 

for compatibil ity CJnd veri fied ion purr-,?$.;s. Upon sot isfadory completion (,r ;: light Te,:i 1'10. 9, 

firm pr(,~otYF0 DDBS hardwcr".~ design 'iJccifieotions wi II be recommended. 

The infl"nmution r0·~;uircd to $:,Il:";Jrt the un~JI\fsi5 of the GDBS Fl igH T d Prog,um is 
,I I • , 

outlinlld in TGbie 2.3. Three bro'Jd c'~i'<YJrie; of d':lfO ccquisirion he1Vf;,) be.n (>~fin:3d. 

I'lavigdion dato is required to v\;rify "ir':f(lft p0~ition and mon'::';\i,~r accurn:y !'oth \A/it;, slid 

Slunder dahl should be ocqu;i~}d in b""i~ brood G(,Jra9':Jr;.~s descrEj;,l~,l rural n..,r:,[ 'r t.,f bl'Jncl'rs, 

bl under r.::t,e p&r fl ight and t! und;r tn 3 (p"ocedu/c! navi gcrion ~'ffO( or cldc ;lCn\.!l ing 

errors). Finally, cockpit vicr\<Iood (htu including th(~ mJl11b<)r (;,·,d fr(Jtj\!.'<'!vI of rt:q,;ir"d 

communication5, navigntio/i :.:qvipmenl· c'f;;;rotion$ (Tnd ·~C)tal heed ,;'(!wn tirrn ,·,·ust be conti'~lJally 

t • r t' . I' t' .( 'h' t . t L • • <' ,', , I ' •recordCd t 0 5"I,;ry ne prim> '.l0I<:lC IV',: ~;j r IS e::;r prc):}rcm, flCr: 1~1'<1uQn;;fL'··'·:' (,ocumc,-,tr:il'':'!1 
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TABLE	 2.3 OATA ;(ECORDING RLQUIREMENTS 

NAVIGATION DATA 

1.	 Cross Track Error - COl needl,~ deflection & sensitivity 
2.	 Along Track Distcmce to Wcypint 
3.	 Boclring with f$Spe(;t to the VOR 
4.	 Di~janc;: to DME station - Diskmce and Slant Range Correction Specified 
5.	 Altitude 
6.	 Ground Speed (off DME) 
7.	 Hecding 
8. R,h:,! Tinl?
 

9 • tV;'IYt f.,r\wker for Ti rn'J Co rrel c:' ion
 
10. Verikol Deviotion - COl n';"~dle deflection 

D0!"tJiled hanclv,lrithn or voice) .,;:cording of: 
I.... I, d ,-.. I d t' I1.	 Pro,:ecl Of'::J! lrrors \J:.;rn~ W(OP:.! GI:-edlOn, Inlproper y ();{t"cute ne c earancc, dc. 

2.	 lilFut C.. rors (impwlJerly tun:;d ;'requency, be':lring or OBS setting). 

COCKPIT WORKLOAD 

1.	 R<::..:ord ;,'llot/conh'Ollcr commUiiicctions worklcad (tot l): number of tr,:;nsmittals,
 
toh:t1 trCinr,mis5h:~n Hmo).•
 

2.	 RClCNd cockpit Gctivily cH~'nd{mt to DDBS ('perations, RNAV system ope rat ions
 
and Ol,:side jr;f!,km:';5 such (.IS weather, traffic, etc.
 

3.	 RI-")(:ord :1'}(1d down lime. 
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3.0 P;;<}CEDURFS AND ENVIRONMENT 

3.1 Pilot SekH::tion 

The indi"jdIJal pilols Qbility to utilize the DDBS capability is ~;q;I.::cled to vary with 

the h:;r.::l 8xperi,;"ce and cut'.t:ncy of the :wbject. For purposes of this flight evaluG~ion of 

DDBS the subject pilots should repr-s,i0I1t a range of experience end preficie'lcy con:;istf;nt 

with ihd of an Clverage cr0SS section of IFR qualified pilots. The subject pilots should ;>ossess 

(J current jnstnm~ent (lncl multi-engine 10;)d rating. 

As exp!ain;;;d in section 2.0, the obi~.ctive of i'he first 'flight will be to twin tho 

subject pilot to u:;,~ the DDSS system, os well as orkmt the pilots to the flying qualities of 

tha te:;t aircraft. This portion of thu fiighi' test will ellso be utilized to perhrrn the DDaS 

sysh::m1 Gheckol.ft (md will l\::!t be con5idc;r,;~d a delta [1 •.".lrh'~ring fl ight ~or Flight Techni cal trror, 

FT E, mid worklocd evalvdion. This rhU3f; of the fl i[)ht bHt will in<:!udn five sub jed ~:Iots 

c period of t'ii() n:onths. This will result in a to~al of 50 hours d flight L:';t time. 

In th~;;: subsequent fl ight tesb tl~c subject pilot will handle cd I air'cruft contre:!, 

communicatior., end navigction functhns. Tho safety pilot will only in~ervGne on siflJc;iOI15 

th\.1t dfect the ~afety of the flight. TLe safety pilo~ will be pilot in commend. 

3.2 Enviroflm<H1t 

Tho initial orit~ntf.ll'i,.:n flight,~hcu!.cJ b,:} marla in VFR conditions V.ii'!1 the su::j,,"cI' 

pilot flying under simulated 1nstrllfn;;nt conditions by m,)cns of an instru"',':~nj"lrdnil:cih,.'od. 

After the [)1')BS $YSi'l~n1 h(l5 lh'.:n rlighj' cl~fJ·.:kcd end the subied pilots m\; c:.perlencd iiI the 

oporQtlon of the aircraft c,1d DD3S \;q(Jip;r~cmt, i-hi;; experimeni' will pror:ced to the 1=T E and 

workloc',~ tbta gctherin<] ph'·'sa. 

As weoih,~r \.cnditions or3 one of the major variables known to i!.f1u\"lnce pilot 

performance, thrs rJhose of the flisht h~st should be set in as mclistic Oli (Jp{~rationql 

envi rcrtment as possible ohd should take advantnge af actual IFR ""eather C':'nditions to the 

, alTICU"t praeticcbltl dl:ring t:,e two n:onths of the test eV·:lluation. 



,
 
~,fwth-"r	 vuriable tlmt should be investi!1clt~d in t.~i~ ~,.:d~'J of to ;~:; L ~hfJ tl~'l~!';;} 

"1;-, 

of DDBS over convel')ticncl RNAV c!uring 0 simvlrrk,d f1kjhi ~;~'nr~m":i. r.\'J?in:J c::I ?'h''c!d;::d 

tJIi:"rSr,mcy, $uch as ern CI';Hi;~e failure .. the pibt !~olJ!d Mc:i'''!:l Q light!!;!' ';',;.i~:\.~ccl ill his 

obnorf'nd "''101 of cockpit w?l'klood oJnd stre$S. 

For each fl ight (l St)cJce should be pro'Vi&-tN:l em th:) ck,;~'i';! log to tk,;',ilf portin\i;lt. 

. , ! d 'I'h d "II' I·J h f " .!' ....1 .·f 'I'~E:f\V HOi jj7HJITI Q l'ecor s . ese meCf' S WI ":C uue £1J·.ctiC{;)I'e as Cralili"l:J o~.u VISIOI "y, 
surface wind and ..,."inds aloft, tUrbUbf)(;~, and octud W,£lc:'dh':ir ct1ln.·Htiol1'5 r {lflOW, rain, 

fog) • 

A. ti?'!it pett.-~m "Jill b:i (~<,'n;;>(oL:;,d for th(J tr~rrrnjm~1 (!'1'~',.;:1 lr, which (b~1 t~t wilt tG;~q 

ploc~ thd ndbd~ th:.l ~;;~:(~dGrd RNAV ~ermir,~1 ~;:'ii~F1 m.>d0! ·~;5 d:~:;;crF,d in Th~! r.~~; force 

3.4	 ATe Pmc(}clur(~ 

Thi) fliiJht h~t ';i:j.~uld ba CIJ.;:.'li:r.gJd $-<') thcf 00 C:PPi1,UJ:!f;V.:'i';;ly fny ;]''>;I'c::;nt ()f tha 

dota ~;,;;tk)ring flights tho subject ¥!iil porform %'IT,'J fom, of ATe iniHCi!'iXl d~lay m..'Ylt'luver 

such (JS delay fan, tremL-one or paf~,llol off'Wt cu '::,licribed h' S;0:3t:. 2.3 of th.!! Tos;~ A Rrt;lr:ort. 

For P!Jrpo::<es of this oxp,;;,rimant ATC :mould wo the RNAV rndhf.)-~ll for ~,p,;;ii19 in pli:w of 

Radar '/{~(;tor on their o~m initioth!f) to sdquenco thD filii ejl'~toft wiih otho!r n~R end v'f-R 

troffic. 

rt j l 'j t' t' ,., I '" "., \" 51 A'" .: 'f 1 " t 1 • '.,' ! \ ' ...
(l~ <H' 'ne FH'O IS e~ (:,~~:~~.~.~~\.~.(.l c~n en r\~"'J"Y , ";,;'\. ~U',' r.~:~r~T\':J i.~,t,"..;n;nk) 1t~1 ~{·.~~f~i ;''\F;::~:r'-:';':;;'! i-'X. 

This mcn~I.JV~f wt:.:uIJ h.j 'lolu(ibIJ.):',:,y l:r:thtirirr. {L~;;l Gi1 tlw !:':'iH'~i' of ~he f"ibt h) rlitOrk~rit 

him.:;eH u:.>ing ODBS on (;; ~oMplm< ~.~,ni;llal O!'(;\Cl m.;:r.:~;'it:,f \'/;~b~\.,t thc:~ r.;i,; of (J &idar Vf.Jd,,,:,(. 

using a DDi.lS ST AR ond h;m$itjon;r~[; ~o conven~ki1t:.l! RNAV;:,:,;r ths:l fin::d rrQPsiH';n nid 

apprc(ll:h into the sotclllh) field. 
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., LA EV/P Low II.ItihJde fMOU",~ Wo)'p<'!!it DLTWP DownwinJ Leg Turning 'N'lypoint 

H./I,AWP High AltinJd·,. ;'\rrivcl Wo/pcint BI.TWP Bose I.eg h:rni''HJ \NiJypoint 

H,e\[)WP High ,l:.ltiild<~ D.j":.•,'hirc V)c,,~ojnt IF Inhorrnediute Woypeint ~ Fix 
L~,AW~ In,-' AH·i;-'_,(~) j\;,·i,,-.;,I WOi'l)C';\~ OF DfT2rtuU! \Voypoinj' or Fix 

U\OI,'/P Lc'u ".J i"i !'>_/"~;' ,,!' .:.;-:;"Uf ~ l/l;]; r<:~j nt 

I-IADWPLAEWP/---
\ 
\ 
\ 
\ 

lAEWP 

HAAWP 

IAEWP 
o

090 Octant 

.-t--.f;:)O-----l HAOWP 

LAEWP 

:-,t------._ 

135
0 
0ctont 

/ 

tAEWP 
HAAWP' 

Low Altitude Transition Route ~ ~... ....
 
TMA and High Altitude Routes 

Octant Boundary -- - -_. - -- - ... 

Figure 3.1 Standard RNAV T/3rminol ,6.rt:lc Design 
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3.5 L.,cotion of the Test 

The location of the DDBS flight test program has not been finalized ot this timo. ' 

However, several broad criteria OrG avoil'-lb!o os inputs to the find dechioil. This section 

describ;:lS those crih:ria and suggests two alternatives based on the current knowledge regarding 

the gen;,;;ral criteria. 

The first consideration impacting the choice of f1jght test "~xecutjon is the magnitude 

of groLl11J station modifications required to oY,~rlay the DeBS doto on the 0'::!\t:ng DME 

signal slnJeturc. CGrresponding to thi') l:riteria and of ('~qual jmp.)rtC1ilC(~ 'N('l3 k: b(~ the , 
;:. 

difficuitk:; incurred both during rnodif;c"Ji()n'~nddl:rirog the prcgrom (;xccutic;,. Of 

primary concern is iht: c'lticipnL:d VCR] AC drjwn time and the supfJo,i- rJq',ir(.:d to l1'l(l·;nrain 

sotisfoctery ground $totion pCi-:orm<.1t1ce for th(~ entire durer;,,;) of the flight tDS~S. 

The ~econd criteria affecting L3St location should bu th~, J?;:;iwbiliiy 0,' evaluo;-jng 

the DDCS concepls in a real v'/odd ('nvi"")llw'.!nt. lde(dly, !-bJ test Ioc,uHon slt..uld be 

a high density termi nal orca such (',~ New York, eh icugo, 1.',)5 ;\119;;1 cs, eh-::. ;n ora';}r j.) 

dernon:;irde the mC'st adv(Jnh~cousap,;.I, cation (.,f DD3S. Rt"lJ ;';~;'lU t~\_, in\,;",;;:1'iccl1ii ~:$ 

personr;cl, ail'Ci"art and pilot subjects. 

Regarding the first criteria, i.e., ease of modificotion and mod :;uPF,;:t during flight 

test, prel iminary discussion during project coordination has produc,~J the c·:}nduslon that the 

VORLt.C modifications are relatively straichtforward and little, if (my, f[if-ili: test support 

of the grQund station would be required. Taking this as a base, tht1 ',;mdn:n~; criteriCl c(:n be 

used as 2:vn1uation tools. fllth'juah this list of l.critcriu i:; for froil~ GOnJprd;~nS:ve, two 

alternd;v<~ locations con be consid.:n,.d at this t;m:.~. ;-\~ cdditk;;ol (;;'ilm;,! (.,': d:jVdLFi.)r!, 

the ch,)k.;: of eilh\.lr ;)nl~ of !'hcse oltumdivcs or S0me olher lOI'x:don m..1Y ,; ,\:: Ie Ci'i 

predom:,.onrly "d'/(J.1tageoLl5. The cu,'rent candid"t", kcations CF:;) the l'U,fU.: facilitk:s 

ot Atbntic City, New J,Jl'sey and the P".'llm OCG,;h !ntcmG~:··n.;j1 Airport, P31, in West 

Palm [!(,'lch, Florida. Follo'Ning is a brieF evaluation of ~(Jch of thrJse focili'i-:es b-.:Jsed on 

the ofor,,:mentionf)d preI)f1'i in'Jly crHeria. 

Porforming the DDSS flight k::ting at th.} Nf,fEC foci I it)I OffrJfS the 0,Jvontage:5 of 

abundcld technical assi~tol".ce for both instollafion, d~~bugging C!~d m::'linten(!r' ;0 of thl~ 
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airborne PDBS 3. RNAV equipr..ent. The possibility exi:;ts of obtaining dato g'.1thering 

assistance in the form of GfE'd instrum~ntationand experience and perhaps the data 

reduction effort. NAFEC also offers on abundance of suitable pilot subjects for evaluation 

of the ODDS operation. The dhadvcntcgJs of flight testing at NAFEC inchJde j'he fact 

. that it i\;r,resenfs a ndatively low density test base rather than a close approximation to 

the real world "high density'! TMA cnvlrcnment desired. In addition, the log:$tics and 

~:ost inval'fed in Stlr)~lrting tb~ DDBS fij~;ht t'3st data GcqJisit10n one.! analysis with 

per~nnol ()ssiglH~d for the entire 2 month duration might prove prohibitive. 

On the other hand, executing th,;] fli§lit test program atPBI would >Jl ir',inate the 

data hardl ing logi5ti,>; problems and reduce the cost involved in providing Qn<Jlytical 

supporHniJ personnd considerably. In addition, the PBI terminal area is a medium density 

operational base which more closely approximates the desired test environment suitable for 

a feasibility evaluatit)'l thari does NA.fEC. Finally, the DDBSflight test proGram c1os.~ly 

relotes to other CTI proposed flight tesi' Frograms under consideration by th(~ FAA at the 

present lini~. The inherent attractiv;;-:r1css of evaluating the DDBS concepts in the same 

environment and p"s~ibly for identical routes relates directly to the limitation of Flight 

Test No.2 described earlier, that is, ,;s;-ablishing a conventionnl RNAV deJ0 base suitable 

for a stati~iica"y significant evaluation of the advantages of DDBS. The (wlor disadvanlage 

of modifying the PBi VORT AC revolves about the basic criteria for ground stalion SUPFi.)rt. 

Should the DDBS modifications encounter rei iability or maintainability problems, SUPP()rt 

of the l11Jcessory engineering and technician personnel could be costly. 

~, . 
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ANTICIPATED RESULTS4.0 
/ 

The p ..imary outcome of the DDBS flight tcstJ~rQ.gtQfn vriltoe the v;~rifjcation of the 

operat ionol sign Hi 'Jnce of DDBS concepts through fl ight te:;t demonstrat ions and docurnentat ion. 

The reduction in cockpit workload provided b,' ~1~; adJitional woypoint storoge cap(Jcii'y of the 

Int.erface Unit, the ~; rcomlining of the navigation task by reducing the number of required 

inputs oncl by simplifying the woypoint dC$ignation technique ond the reduced blunder inherent 

in the DD85 environm.')nt will b~ determined through objective dote analysis. In gt'neral, 

th cp<;:fGtim1ol and procedural feasibility of the application of the Digital Dolo BroadcGst 

System cOl1cep~s to RNAV will be evaluated. T!H..~ sp".:!cific ooal/sis will include pr.::scntation 

of the follvwing results: 

1• DDBS hardware interface 'Froblems 

2. Blunder data during transition from conventional RNAV to DDSS RNAV 

3. Bosel ine cockpit workload comparison
 

4.. . "Head Down Time" 'requirements summary (RNAV with and without DDBS)
 

5. 'Pilot Questionnaire results 

6. Procedural compatibility problems 

7. Preferred DDBS equipment design configuration 

These results will be presented in graphical and tabular form consistent with existing 

RNAV flight test data format to facilitate con~p~rison with previous flight test results. The 

data analysis will provide answers to several existing questions. The conclusions to be 

drawn will take the form of'direct answers to th;~:;e questions. For example, 

DDBS redut:es (or does not reduce) cockpit workload.
 

DDBS reduces (or does not red'Jce) pilot bll.:nders.
 

DDBS reduces (or does not 'reduce) controller communications 'requirements •
 

• DDBS reduces (or does not reduce) Flight Technical Error.
 

The preferred waypoint designation technique is the Route Numbering Concept
 
(or the Discrete Waypofnt Numbering Concept).
 

DDBS does (01' dOl)s not) offer significant operational advantages.
 

The preferred Ymypaint storage capacity is
 

The optimum bro':ldcast data stream cycle tima i!:
 

Automatic w(Jypoint se~uencip.g is (or is not) desirable.
 

VNAV imposes (or does not impose) too high CI workloCld on· the RNAV/DDBS user.-4-1
 




