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Execuive Summary

This report desribes the devlopment and user evaluation of pictorial symbols representing 32
Federal Aviation Administration (FAA) facilities and services. The potential users, Airway
Facilities (AF) system specialists, evaluaed these symbols objectively and subjectively. After
completing the exaluation and aralysis processthe reseachers cieaed a ecanmended sebf
symbols for AF use.

The deelopment and evaluation process caosisted of aliterature sukey, a brainstorming sessin
involving sulect matter expeits (SMES), creaton of software, and a feld sudy. The literature
suivey provided a lsis for the devlopment of symbols ard the prepagtion of evaluation
procedures. The researchers designed symbols to represent 32 facilit ies and services usng
information ganed fom the literature suwey and the advce d SMEs.

Eleven specialists participaed in the symbol evaluation at the FAA William J. Hughes Technical
Certer. SeventeenAF specilists and managers paticipaed n the synbol evauaion at Dallas-
Fort Worth Air Route Traffic Cantrol Certer (ARTCC) and Prototype Opesational Control
Center. The groupswere similar in age, experience, and education.

The paticipants were trained on recagnition and recal of the symbols. Following the training
sessns, the paticipants rated eachsymbol’ s represemation of the fadlit y or service, learning
difficulty, and distinctiveness. The reseachers then conducted recagnition and recal testing,
recading the number of errorsthe paticipants made for eachsymbol. Finally, the reseachers
collected ext preference dah using anExit Quesionnaire, which let the paticipants choose a
preferred symbol from the synbols dewloped br eachfadlity or service.

The reseach teamused hree citeriato determine whch of the two symbols dewloped br each
facilit y and serviceis better. The fir st selection criterion was the number of recognition errors.
The secod seécton criterion was te paticipant ratings of the synbols. The et preference
daa provided the third selection criterion to diferentiate the better symbol if the two other
criteria had not made ckarwhich was te better symbol.

After evaluating the symbols using the three setction criteria, the reseachers deeloped a sebf

recommended visud symbols for usein AF displays. Use of these symbols will help standardize
dispby interfaces aass te AF environment.

vii



1. Introdudion

The Federa Aviation Administration (FAA) plans to increase the number of Airway Facility (AF)
systems remotely monitored ard cantrolled atcertraized bcatons. Therefore, AF system
specdlists atthese bcaions mustrecagnize aml respand to information about an increasing
number of services and facilities. This creates a problem about how to represent the information.
Personal computer software routinely uses isualsymbols to identify software applcatons and
computer functions. The FAA has started to use a similar approach to represent information
about facilit ies and services on computer displays. However, standardized symbols representing
facilities and services do not currently exist. Lack of standardization may cause AF specialists to
encounter different symbols represening the sane objector the sane symbol represening
different objects. Furthermore, it may increase itme to leamn the symbols ard increase lte
possibility of error in interpreting the symbols. The adoption of standardized symbols that have
been evaluated for usabilit y would alleviate these problems, thereby improving human
performance.

1.1 Backgound

The dewopment and asessment of AF symbols beganin 1994.1nitially FAA psychologists, AF
consultants, and human factors personnd developed symbols for AF. Phase | of thiswork
represeted a frst step n an effort to develop a seof sandard symbols for use hroughout AF,
resuking in aliterature review d the human factors literature on visualand audiory symbols
(Duncarson, 1994) Phas Il evauated a &t of 121 ymbols resulting in a recanmended ymbol
set of 38 prtorial symbols for AF use (Duncarson etal., 1996) This report is a cottinuaion of
the work presented in the initial two reports, looking at 32 symbols representing facilit ies and
sewices ot represetted in the Fhase | study.

1.2 Purpose am Ratonale

The project purpose was to develop, evaluate, and recommend symbols based on their suitabilit y
to suppat computer-human interface equirements within the AF domain.

2. Method

This secton explains the dexelopment process gvaluation tecmiques,and the formulation of
evaluation criteriafor this project

2.1 Participants

The paticipantsincluded sgtem specalists and managers from seweral FAA regions. They
included 11 A system specalists who visited the FAA Reseath Development and Hurman
Factors Laboratory at the FAA William J. Hughes Technical Center. Seventeen AF specialists
and managers from the Dalas Fort Worth Air Route Traffic Cantrol Certer (ARTCC) and
Prototype Opeational Control Certer (POCC) patticipated n the synbol evaluaton at their
location. The researchers divided he 28 paticipantsinto two groupsof 14. Eachgroup
evaluaed one of two sets of symbols (referred to as Group A and Group B) for facilit ies and



services. The groupswere similar in experience, age, and education. The researchers briefed all
patticipants on the pupose d the sudy and the cafidentiality of the testdata. All paticipants
gawe an oral accepance or paticipating in the sudy.

2.2 Appaitus

The researcch teamdeveloped a sftware tool to suppat data collecton, training, and testing for
the synbol reseach. The sdtware presemed grayscaé synbolsthatwere.5in. x .5 in. squae
(51 pikelsx 51pkels). The ymbols were presented on a ToshibaTECRA 720DT laptop with a
.28 mm. dot pitch and a resolution of 1028 x1028.

2.3 Procedue

2.3.1 Symbol Development

Former FAA AF employees sared as sulect matter expeits (SMES) and asssted the reseach
teamin identifying symbols requiring development. The teamreviewed peviously developed
symbols and identified AF facilities and services requiring new or enhanced symbols. Because
some facilit ies have similar functions, the SMEs recommended developing one symbol to
represent groupsof facilit ies (e.g., combining visud aid facilit ies into a common symbol).
Apperdix A descibes these conbined synbols.

The reseach teamreviewed ndusty and government docunments to provide a lasis for symbol
development and evaluaion acivities. The literature seath reveakd hat brainstorming sessins
are ued tequenly to develop symbols for applcatons (Crist & Aurelio, 1990;Howard,

O’ Boyle, Eastman, Andre, & Motoyama, 1991;Microsoft, 1995) The research teamdected b
adt the sane appoachfor the devlopment of symbols for this sudy.

SME expettise, literature sukey insights, and the Guidelines br Devebping Symbd in Airway
Fadlitie s by Ramakrishnan, Cranston, and Grayson (1997) contributed to the brainstorming
sessns. The reseachers deived symbols throughthe adgtion or modification of existing
symbols or throughthe brainstorming sessins. They designed and modified ymbols sothat the
symbols either had a physical resemblance to or an association with the actud facility or service
they represented or depicted a functional aspect of the facilit y or service represented. The
dewelopers sandardized he represemation of clouds,aircraft, control towers, ARTCC huildings,
and borders used whin the symbols. The reseachers dewloped o symbols for eachfacility or
service except the airport and regional facilit ies, for which only one symbol eachwas deeoped.
Pilot studies tad indicated hat the symbols for Airport and Regon were accepable ard thus
submitted eachone to testing without an adternative.

2.3.2 Traning

The paticipants leamned the symbols using first recagnition and then recal training. Recanition
training began with a briefing on the features of the symbol. Using atask similar to a multiple
choice test, a paticipant viewed a facilit y or service name on the screen with five randomly
positioned synbols (one target symbol and four distracter symbols; see kgure 1) The
paticipant’ s task was to click on the symbol representing the named facility or service. The
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patticipart continued b click on the symbols urtil he/she picked te carectsymbol. Orce a
participant picked the correct symbol, the facilit y/service name and the correct symbol remained
on the sceenfor 3 secads © reinforce the leamning process. The reseachers cansidered his
symbol idertificaion process ¢ be one cycle d testing for aralysis purposes. The task o
recagnizing the carectsymbol continued unil the paticipart idertified eactsymbol correcty on
two consecuive cycles.

I et Aberis Boadkar Ciaaad

Figure 1. Computer display used r recagnition training.

The paticiparts thentook pat in recal training (see Fgure 2) Eachpaticipart orally recaled
the name of the facility or service when presented with its respective symbol. The researchers
provided the paticipant with the correct name for the facility or service after eachrespanse anl
recorded any errors made in remembering the facility or service name. Presentation order of the
symbols was andomized b prevert order effects. The symbol presemation continued util the
paticipant correctly recalled the complete name of the facility or service represented by the
symbol on two consecuive cycles. The reseachers cansidered training canplete whenthe
participants successfully completed the recognition and recall tasks for dl the symbols.

& Vel Tremes
L

Figure 2. Computer display used b cdlectrecal daa



2.3.3 Symbol Evaluaion

Researhers have used bth objective ard sulpective nmethods b assess sybol qualty. Kaufmann
ard Eaton (1994)enployed ugr prefererce o sudy symbols for a narine navigaton electronic
chart display ard information system Researchers such asWhitaker(1985)ard Kirkpatrick,
Dutra, Hea$y, Grarda, ard Vingelis (1992)used accuacyard gpeed abjecive indicators of
symbol goodness. Blackwel ard Cuomo (1991)used ®archtime ard erors asvariades on a
space ad missile waming symbol set. Greenard Pew (1978) Kantowitz ard Sorkin (1983) ard
Aurdlio ard Crist (1990)constructed canfuson matricesbased on error daa. Other symbol
evaluaion techniques have included usng focus groupsand usabilit y assessments.

The reseach teamfor this study decded b use a cobination of recal ard recagnition testing,
subecive ratings, ard userprefererce © evaluat the quaity of the synbols. They beganthe
study by cdlecting hiographical information atout the paticiparts ard daf related to paticipart
familiarity with eachfacility and service. The researchers presented eachpatticipart with a lrief
introdudion to al the symbols. They discussed how the symbol represented the actud facility or
sewice, functions depcted, ard assaciative relationships d the synbol componerts. The
participants were asked to rate their familiarity with the associated facility or service on a scale of
1 (not familiar) to 7 (high familiarity). Fgure 3 presents the computer display used to collect
familiarity daa.
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Figure 3 Computer display used to collect familiarity daa.

The paticiparts were thentrained with the diferent symbols asdesribed in Secton 2.3.2.
Following the training sessins, the reseachers cdlecied rtings a1 how wel eachsymbol
represented a facility or service, its learning diffic ulty, and how easily it could be confused with
other symbols. The rating sales ranged from one to seven with arating o seven indicating the
symbol was arexcelent represemation, very easyto lean, ard not confusing with other symbols
(see Apperdix B for anexanple).



After the ratings dad cdlection, paticiparts took a 10minute lreak b minimize sane of the
short memory storage that would have occurred if testing had immediately followed. The symbol
testing followed the break.

The researchers used a muitiple choice recognition task to test the abilit y of the participants to
recagnize eacksymbol. The test process wasisnilar to the recognition training except there were
16 nultiple choices ee kgure 4) The reseachers used 16 syibol choices lecauselie AF
SMEs thought that atypical operationa display reflecting degraded or out-of-service facilit ies
might contain gpproximately 16 different symbols. The software immediately moved to the next
test symbol after sekecion of a carectsymbol. Testing caontinued unil paticiparts correcty
identified eaclsymbol twice casecuively.

el T

EAUSE TESTING

AECRT TESTIW

Figure 4. Computer display of recagnition testing.

Before recal testing, reseachers instructed hat accuacywas he nost important consideration
when recalling symbol names. Recal testing repeatd te training recal step wih trials
continuing urtil the paticiparts recaled the full name of eachsymbol correcty. The reseacher
recaded a pdicipart’s respaise eenif eroneous.

The paperard pertil Exit Quesionnaire piovided paticiparts with anoppartunity to select
betweentwo symbols, express @inions, ard idertify preferred symbol charackeristics (see
Apperdix C). The paticiparts were given a randomized $eetof Group A ard Group B symbols.
The symnbol sekction exercise asked péciparts to indicate a pefererce or either the synbol
their group hed leamed or the symbol that had beenleaned by the aher group.



3. Reslts

3.1 Subective Raing

Table 1 shows that Representation (how well the symbol represented the service/facility),
Difficulty (how difficult the symbol was b lean), and Distinctiveness fiow eadly the target
symbol was caifused wih other symbols) were al highly correlated. Therefore, the reseachers
averaged he three @tingsto create a caonpaosite rating for eachsymbol.

Table 1. Regesson Analysis Resuls

Repr esentation | Difficulty | Distinctiveness

Representation 1.000
Difficulty To Learn 0.836 1.000
Distinctiveness 0.845 0.826 1.000

3.2 Symbol Selection

Table 2 slows the symbol sekction based a the three citeria of errors, average gting, and et
preference. The number of recagnition errors was hefirst criterion used or sekctng between
two symbols'. When recagnition erors did not cleaty deptt a better symbol, the reseachers
used a secul criterion based m the average eting of subectve symnbol qualties. The reseachers
setan average eting of 3 or less aslte failure criterion for a synbol. Based o this criterion,
symbols with an average eting of 3 or less ae deermined © be too poor represeiations, too
difficult to lean, or too confusalte to be usetil in the field. Symbol preference was he third
criterion used to select between highly similar symbols. This preference variable represented the
paticipants preference between the two choices for afacility or service. The number in the user
preference cdumn indicates te number of paticipants who preferred the synbol. Totals of less
than 28 accurred for some symbols because soe paticipants did not express a peference.

! The researchers initially considered recall data br analysis purposes urtil discovering that long, dfficult, or
unfamiliar names resulted in errors that hed little to dowith how well the symbol represented the service or
facility. Asanexampe, the Weather Message Switching Center Replacement (WM SCR) symbol had three and
four recall errors respectively but no recognition errors. Therefore, they eiminated recall errors from the fina
analysis.



Table 2. Symbol Selecton

a
—

Group A Group B
Facility /Service Recognition| Average User Symbol |Recognition| Average User
Errors Rating | Preference Errors Rating | Preference
Automatel Flight 0 557 12 le e 0 5.74 16
Service Station (SD=159) ‘ﬁ_/ma (SD=1.42)
(AFSS)
Air Ground 0 5.90 6 < 0 5.90 21*
Communications (SD=1.28) T T (SD=1.25)
Facilities (AGCF) Lol
Airport 0 6.21 N/A
(SD=1.36)
Automatel Radar 7 421 13 3 5.21 14
Terminal System (SD=1.85) i} (SD=2.01)
(ARTS)
Airport Surveillance 3 4.86 16 1 5.36 12
Radar (ASR) (SD=1.84) E (SD=1.70)
Air Traffic Control 0 414 6 1 450 20*
Beaoon Interrogata (SD=2.04) fﬁ (SD=1.42)
(ATCBI)
Automatel Weather 2 5.35 12 o 1 4.98 16
Observation System || [E]| (SD=153) (SD=1.69)
Automated Surface
Obseaving System
(ASOS)
Central Camputer 2 476 8 _ 0 5.26 19*
Complex Host (SD=153) HH (SD=2.00)
(CCCH)
Computer Display 4 4.48 12 3 452 13
channel (cocy || TEEL (SD=1.65) 0 (SD=1.91)
Disgay Channel =7
Camplex (DCC)
Direct Acces Radar 1 5.07 13 2 459 13
Channel (DARC) og, (SD=1.68) 2 (SD=1.70)
5 08, o5 02

Direction Finder 0 6.33 15 0 5.86 11
(DF) “ﬁm (SD=0.84) Qiﬁ (SD=1.19)
Distance Measuring 2 595 19* 1 5.45 8
Equipment (DME) [P (SD=0.89) Q (SD=1.48)
Environmental W 0 6.43 19 1 6.45 8
Systems (EVS) — (SD=1.16) (SD=0.64)




Group A Group B
Facility/Service | Symbol |Recognition| Average User Symbol |Recognition| Average User
Errors Rating | Preference Errors Rating | Preference
LORAN C Monitor || .. 1 502* 14 e 2 414 13
(LRNCM) [\ r [\ (SD=0.83) nﬂ.@ A (SD=1.75)
Markers 0 6.21 18 ] 4 5.81 9
@ (SD=0.99) (SD=1.59)
Microwave e 0 6.50" 11 i 0 5.76 16
Communications (SD=0.62) H“’ "ﬂ (SD=1.24)
Systems MCS)
Maintenance 0 474 14 1 3.83 13
Processing System | (SD=1.60) '{Dc (SD=1.79)
(MPS) 0 e
National Air Spa® 0 6.33* 11 1 5.19 16
Data hterchange ||t (SD=0.70) e (SD=1.90)
Network (NADIN)
Non-Directiond 1 5.67 19* 1 5.07 8
Beacon (NDB) I (SD=1.42) <o (SD=2.09)
Locata Outer
Marker (LOM)
Oceanic Display o, 0 5.83 10 0 571 17
and Planning =€ (SD=1.03) !;..;..«"i (SD=1.48)
System (ODAPS) |7 13
Precision Approach 0 6.40 17 P 2 5.88 11
Radar (PAR) 54 (SD=0.82) :}/,4 (SD=0.99)
Precision Runway ||——1- 0 5.04 19+ 0 467 7
Monitor (PRM) O« (SD=0.87) T, % (SD=155)
[ R %
Radar Data Srvice || S—g 5 4.64 11 S 4 5.21 16
(RDAT) (SD=1.49) (SD=1.55)
=) 5
Region 0 6.81 N/A
oy (SD=034)
Tadical Air 3 5.21 13 0 578 14
Navigatin at VOR r é (SD=174) e (SD=134)
(TACR)
Terminal g 14 4.00 5 g 6 5.60* 21
Automatel Radar || B (SD=1.72) iy (SD=1.19)
Savice (TARS) B
Terminal Redar 16 4.83 5 2 562 21*
Approach Control @ (SD=1.88) @ (SD=1.50)
(TRACON)
Terminal Redar : 5 4.90 6 3 3 5.36 22
Savice (TRAD) E_ (SD=1.89) E (SD=1.71)




Group A Group B
Facility/Service | Symbol |Recognition| Average User Symbol |Recognition| Average User
Errors Rating | Preference Errors Rating | Preference
Telecommunication 2 6.07* 17 4 5.00 9
s Systems (T'S) (SD=1.33) ﬂ; ;I] (SD=1.47)
Visual Aids (VA) 0 6.52* 13 EH| 0 5.59 13
(SD=0.87) : (Sb=141)

Voice Systems (VS) — 0 5.88 13 0 5.33 14

A, (SD=1.36) (SD=1.48)

£53._ 8=

Weather Messaje ||« 0 452 12 : 0 469 14
Switching Center foe_hot (SD=1.57) ! (Sh=1.52)
Replacenrent 2 [+{3e
(WMSCR)

The Recognition Errors columnin Table 2 shows the total number of recognition errors summed
over al paticipantsin that group. The Average Rang colurm shows the mears ard standard
devations of the rating dat over all the paticipantsin a goup. Asterisks deote gatistical
significarce r Average Rang and Recanition Errorsatp <.10 (studert’st test). For user
preference, aserisks depte satistical sgnificarce for that symbol atp < .05 (Fisher’s Exact

Probabilit y test).

There was 0 predefned maximum number of errors above which a synbol would have been
deened uracceptble. Therefore, the reseachers looked atthe relative number of errors between
the two groupsrather than the absolute number of errors to deermine which was the better of the
two symbols.

All of the symbols exceededlte ciiteriafor an average gting of 3 or better, implying that,
although some of the symbols ae preferable to others, any of the deeloped synbols ae
accepéble for use.Where more than one of the ciiterion for a paticular symbol was sétisticaly
significart, the sttisticaly sgnificart criteria were in agreenent as b which symbol was Ietter.
For 11 of the serviced/facilit ies, there was no statistical signific ance between the two alternative
symbols for any of the three neasues.For these caseSMEs were asked & make the final
decision on which symbols should be included in the recommended symbol set.

The Airport and Region facilit ies had only one developed symbol each Both of these synbols
had no errors and subjective rating dat rated them highly.

3.3 Participant Commeants and Resulting Symbol M odifications

The Exit Quesionnaire aked the paticipants for suggesions on how to improve the ymbols.
This section of the report summarizesthe main results of these siggesions.

In developing the candidae symbols, the SMEs and researchers had combined similar facilit ies
into a single symbol to reduce potential symbol clutter for high level operations such as an



operational control certer (OCC) disply. For example, a Maiker symbol reflected the Fan
Marker (FM), Inner Marker (IM), Middle Marker (MM), and Outer Marker (OM). Thetest
participants frequently commented that the grouped symbols were more diffic ult to recall.
Eventudly, consolidated goups suchas narkers aml visualaids nmay require spedic symbols
represeting spedic equpment to accessdwer level menus.

The paticipants recanmended séndardizing symbol components suchas bwer shading ard
antenna shapes. Participants commented that symbols suchas TARS TRAD, ARTS, and ASR
were diffic ult to learn dueto their similarity with other symbols. They suggesed the addiion of
an*“s’ to the TARS and TRAD symbols to reduce he carfusion factor for sewvice ielated symbols
by making them unique b the sevice caegay.

4. Conclugon

The results of the dat analysis sugges that the 32 wsua symbols presented in Table 3 ae
effective for representing services and facilit ies on AF displays. System designers can use these
symbolsto standardize he AF environment. Evauated by potential uses, they are likely to
perform well in future AF environments.

This sudy did not addess he issue & symbol sze.Additiona reseach may be needed
determine the optimal symbol size. In future operational displays, users may need to adjus
symbol szes b accanmodate large quatities of dai. It will be necessarto ascetain that the
symbols ae not too small for the viewing distance. Future reseach could spedy the minimum
recanmended synbol sze. In addtion, future reseach could deermine the optimal sze
necessarto minimize estan and to accanmodate uses with vision limit ations.
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Table 3. Recanmended §mbol Set

Acronym Recommended Acronym Recommended
AFSS Ty (consolidated facilitie s)
Automatal Flight Service X-F ﬁ’ﬂx
Station ! AGCF
| |—E ﬂ Air Ground T |__E|.|T
H Communications
Facilities
AIRPORT ARTS
Airpart ) f Automatel Radar Terminal i'm]
System
ASR ATCBI o
Airpart Surveillance Radar E Air Traffic Control Beacon e
Interrogata §
(consolidated facilitie s) * CCCH
—— I
AWOSASOS Central Computer Camplex | —
Automatel Weather Observing i O] -
System/ Automatel Surface
Obseaving System
(consolidated facilitie s) DARC Ao
CDC/DCC |||Ei ] DirectAcces Radar =
a0
Computer Display Channel / == Channd Eﬁﬂﬂ
Display Chame Complex
DF DME
Direction Fnder Distance Measuring
Equipment
EVS e LRNCM -
Environmental Systems u — Long Range Navigation C [\ A
Monitor r

a
L. ¥

(consolidated facilitie s)

(consolidated facilitie s)

MARKERS MCS
@ Microwave
Communications Systems
MPS NADIN
Maintenance Processing EH;L National Airspace Data EE H%
System Interchange Network
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Acronym

Recommended

Acronym

Recommended

(consolidated facilitie s)

NDB/LOM
Non Directional Beaon /
Locator Outer Marker

ODAPS
Oceanic Dispay And
Planning System

PAR
Precision Approach Radar

PRV
Precision Runway Monitor

RDAT % REGION
Radar Data ®rvice oy Regions
TACR (modified)
T
! (I\r/OR) a 9 Terminal Automatel Radar
Seavice
TRACON (modified)
Terminal Radar Approach TRAD
Contral

Terminal Radar Service

(consolidated facilitie s)

(consolidated facilitie s)

TS VA
Telecommunications Systems Visual Aids
(consolidated facilitie s) WMSCR

VS
Voice Systems

Wesather Messae Switching
Center Replacenent

ot i

pahi
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AF
AFSS
AGCF
ARTCC
ARTS
ASOS
ASR
ATCBI
AWOS
CCCH
CDC
DARC
DCC
DF
DME
EVS
FAA
FM

IM
LOM
LRNCM
MCS
MM
MPS
NADIN
NDB
OocCC
ODAPS
OM
PAR
POCC
PRM
RDAT
SME
TACR
TARS
TRACON
TRAD
TS

VA
VOR
VS
WMSCR

Acronyms

Airway Facilities

Automated Flight Service Station

Air Ground Commurnications Facilities
Air Route Traffic Cantrol Certer
Automated Radar Terminal System
Automated Qurface OBewing System
Airport Surveillance Radar

Air Traffic Cantrol Beacm Interrogator
Automated Weaher Obsewnation System
Certral Computer Complex Host
Computer Disgay Channel

Direct Access RadaChannel

Display Channel Complex

Direcion Finder

Distance Measiring Equipment
Environmental Systems

Federa Aviation Administration

Fan Marker

Inner Marker

Locaior Outer Marker

LORAN C Monitor

Microwave Commurications Systems
Middle Maker

Maintenance Rocessng System
National Airspace Dad Interchange Nework
Non-Directional Beacm

Operations Control Center

Ocearc Disply and Ranning System
Outer Marker

Precsion ApproachRadar

Prototype Opeations Control Certer
Precsion Rurway Monitor

Radar Data Service

SubjectMatter Expett

Tactcal Air Navigaton at VOR
Terminal Automated Radar Service
Termina Radar ApproachControl
Terminal Radar Sevice
Telecanmunications Systems

Visud Aids

Very High Frequerty Omnidirecional Rarge
Voice Sstems

Weaher Message witching Cener Rephcenent
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Apperdix A
Combined Facility Symbols

Individual Facilities

Combined Facility

Backup Emegency Canmurications (BUEC), Remate Commurications
Air/Ground (RCAG), Remate Communications Outlet (RCO), and Remate
Transmitter/Recever (RTR)

Air/Ground
Communications
Facilities (AGCF)

Air Traffic Control Radar Beacon (ATCRB), and Mode-S ATCRB/MODES
Automated Weather Observing System (AWOS) ard Automatel Surface AWOS/ASOS
Obseaving System (ASOS)

Computer Display Channel (CDC) and Display Channel Complex (DCC) | CDC/DCC

Central Control Monitoring Systems (CCMS) ard Environmental Remate
Maintenance Systems (ERMS)

Environmental Systems
(EVS)

Fan Marker (FM), Inner Marker (IM), Middle Marker (MM), and Outer
Marker (OM)

Markers MARKER)

Radio Cammunications Link Repeate (RCLR), Radio Canmunications Microwave

Link Terminal (RCLT), Radar Microwawe Link Repeate (RMLT), Radar Communications
Microwave Link Terminal (RMLT), Tdevison Microwave Link Repeate | Systems MCS)
(TMLT), Tdevision Microwawe Link Transmitter (TMLT), ard Tdevision

Microwave Link Indicator (TMLI)

Non-Directional Beacon (NDB) and Locator Outer Marker (LOM) NDB/LOM

Data Multiplexing Network (DMN) and Leased Interfacility NAS
Communications Systems (LINCS)

Telecommunications
Systems (TS)

Approach Light System (ALS), Medium Intensity ALS (MAL S), Precision
Approach Path Indicata (PAPI), Runway End Identification Lights
(REIL), Visud Approach SopeIndicator (VASI), and MALS with
Runway Alignment Indicata Light (MALSR)

Vistal Aids (VA)

Integrated Canmurications Switching System (ICSS) ard Voice
Switching and Control System (VSCS)

Voice Systems (VS)




Apperdix B
Subjective Data Cdlecion Sample Screen

M. Subjective Questionnaire - [Evaluation of Symbolz]
bl

Precision Runway Monitor

How well do you think that this symbol represents
e Facility/Service it stands for 7

[How difficult do you think that this Symbol will be

for an AF personnel to learn ?

[How Confiusable do you think that this Symbol is, in
e presence of other Symbols 7




Apperdix C
Exit Questionnaire

Name:
User ID:
Date:

1. Did you find the ertire testing proces to be mentally deranding?

2. Do you think there weke too many symbols to leamn or could you have leaned a £w more?

3. Whatdoyou think of the methods of training? Do you have ary suggesions for
improvement?

C-1



4. Isthere ary paticular symbol you didike?If yes, do have ary suggesions for
improvement?

5.  Canyou circle the symbol you prefer for eachfadlity or service (out of the two
alernatives) on the atacted slees?
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Note: The following symbols ae aganzed ty group. During testing they were randomly
presemed. Charges ad modificaions were made © same of the synbols sothe recanmended
symbol

Group A Group B

i
Airport Xf
il ET et
N v
AFSS coh (1o
'|' '|' T
AGCF = Il
o,
o
ARTS i
ASR E E

e
.
o

ATCBI il %
AWOS [ o

S L I 1
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CDC

DARC

DF

DME

EVS

LRNCM

MARKERS

MCS

MPS

bz

—cx

ali

B

—

e

—
——

)

ot

n
—
—

Wmmm

0

=t
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NADIN

NDB

ODAPS

PAR

PRM

RDAT

REGIONS

TACR

TARS




TRACON

TRAD

TS

VA

VS
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