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INTRODUCTION. 

This documen~a~ion describes the da~abase ~or a ~li~h~ tes~ 

P~o~ram involvin~ 12 subJec~ Pilo~s, ~~~ins 72 ~li~h~s (6 

fl i~hts each)' ·with a to~al of 424 midair encounters, usin~ 

an automatic advi~or~ service. The automatic advisor~ 

service was comPosed of ~wo services; 1. a Traffic Advi~or~ 

Service <TAS> which disPlased a continual!~ uPdated, course-

UP traffic maP of the airsPace around the sub..iec~ aircraft, 

and 2. a Resolution Advisor~ Service <'RAS> which su~sested 

conflic~ avoidance maneuvers calculated on the basis of 

sround radar surveillance informa~ion. A Pic~ure of the 

disPla~ is ~hown on Paste B3 of APPendix B. A · user-oriented 

de.scr.iPtion of the disPlas can be found in Reference 1, and 

a more in-deP~h descriPtion o~ the au~omatic advisor~ 

service can be found in Re~erence 2. 

Phssical data concernins the develoPment of the encounter~ 

j were taken b~ on-board observers~ and b~ sround-based 

masnetic taPe reco?ders. SubJective data concernins Pilot -

oPinion and PercePtion were collected with- Post-flish~ 

debrie~inss and . Post..;.encounter debriefin~s. An ·ext_ensive 

anal~sis of these data was Per~ormed b~ the Federal Aviation 

Administration Technical Center rReference 3). This is the 

lar~est s~ste11•atic human factors fli~ht test conducted since 

the stanine validation studies b~ the Arm~ Air CorPs durins 

World War II. It is' there~ore' of interest to the 

scientific communit~. This documentation Provides a detailed 
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.. . ("._ ... ·.) descriPtion of' the database so that interested researchers 

,; · - can make use of' the data. 
(.; 

FORMAT OF DATABASE. 
'.:.- . 

_The database is a seauential --file comPosed of' f'our types of' 

· data records: 
.. c.· 
:· ;.. No. of' records 

- 1. Fli!iht Records 72C. 
·" 

2 • Encounter Records 424 

_., C' 
3. Surveillance Records · 364 

4. Pilot Records 12 

Each tYPe of' record is delimiteq bY lines -of' f'ive rePeated -

· C:· . numbers (e .-s. a f'l i!lht record be!lins with a 1 ine of' f'ive 

_ones <11111> and ends with a line of' f'ive twos <22222>. This·c· 
~s illustrated in Fi!lure 1, and an examPle is Provided in 

\~' ·. ..· 
..... __. APPendix A·, showin!l one comPlete f'li!lht and the Pilot 

records.•. t:.~· 
·· ~-· ..~ 

. ~ . . The database is recorded on ma!lnetic taPe in Honeww~ll 66/60,~,-

~-

Swstea Standard 'format. This consists of' a header block at 

_the be!linnin!l of' the f'ile' and a trailer block at the end of' 

the f'ile, both of' 'fourteen 36-bit words. In between theseF.... 
\,;;:....;' 

are the data blocks each of' 312 36-bit words. This 'format is 

.c. described in detail· in Ref'erence 4. 

{ .. . 
'-~· 

RECORD CONTENT. 

This section !lives a brief' overvie~ of' the content of' each 

of' the f'our tYPes of' records. APPendix B contains blank 
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.r . coPies o~ the data, collection forms for the ~li~ht records, 

encounter records, and Pilot records. 

_FLIGHT RECORDS. The fli~ht records contain the resPonses to 
r,_, -auestions from three data collection forms that were 

comPleted Primaril~ on the ~round: 

1. Preflisht e>:all•• This was tai'..en b~ the subJect Pilot
' . 

Prior to the fliSht to a~sess his comPrehension o~ 

the advisor~ service. 

2. Fli~ht los. ComPleted b~ the observer' this form 
.C·-
.· 

contains data concernins weather conditions' 

altitudes, identification of Personnel, and relevant 

times. 

3. Fli.sht debri~e"fins&. This contains 27 auestions about 

the fli~ht and the advisor~ service that were0 · 
answered b~ the subJect Pilot after the flis&ht was 

-"'·•.. C comPleted. 

ENCOUNTER RECORDS. The encounter records contain the 

responses to auestions from two data collection - forms that 

were comPleted in the air. 

1. Encounter los&. This was comPleted b~ the · observer 

and cohtains specifics about the develoPment o~ the 

encounter' the disPla~ed information, and the 

subJect. Pilot's reactions. 

2. Encounter debriefins&. After each encounter the 
..;..·· 

observer asked the subJect Pilot a series of twelve 

auest.ions about the encounter and the advisor~ 

4 



service, and recorded the answers on this form. 

SURVEILLANCE RECORDS. The surveillance records contain 

information obtained b~ the Mode S sround s~stem. This 

includes, for each radar scan <ever~ 4.7 seconds), the 

Position and velocit~ of both the subJect and intruder 

aircraft, the time o-r each scan, and the advisories that 

were issued to the subJect aircra-ft. When the encounter 

involves more than one intr~der ai~craftr there are more 

than one surveillance record, one for each intruder. 



\ .•. .. 

·r 

PILOT RECORDS. The Pilot records contain the responses to 

the auestions from two data collection forms that were 

coaPleted on the s~ound before an~ flishts were made. 

1. Sub~ect Pilot backsround information. This form 

contains Personal data such as ase, t~Pe of work' 
c 

and details of flisht exPerience. 

2. Ground school exam. These were siven to the Pilots 

before and after a half-da~ classroom trainins 

session to assess the knowledse sained f~om Prior 

self-stud~ with a Pilot's manual <Reference 1), and 

the knowledse sained from the trainins session. 
(i 

Three versions of the same exam were used. 

C',-

C' 

(., 
""-·· 

c 
6 
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RECORD FORMAT. 

The fli~ht records• encounter records• and Pilot records are 

eaeh of constant lensth because the~ contain answers to a 

specific number of auestions. The surveillance records are 

_of variable lensth because the number of radar scans that an 

encounter involves is different fo~ each encounter. 

An entr~ of <~1> or <-999999> to a auestion in either a 

flisht record, encounter record• or Pilot record denotes 

that the answer to that auestion was either missins or did 

not readil~ confo~m to the reauested format ~or that 

aues:tion. For each of' the record t~Pes the ~i-rst - line <which 

is Just a. series of rePeated numbers denotins th~ start of a 

record) is considered •line number 1• ~or that ~ecord. - Line 

number 2 of each record <excePt the Pilot records> is called 

the •header line• { and contains information necessar~ to 

identif~ the record ' uniauel~. 
I 

Most of the entries in the flisht records• encounter 

_re.co..rds, and Pilot records are inteser valu~s. AlPhabetic 

characters are used sparinsl~ to aid in locatins sPecific 

__records and in readins throush the file. The surveillance 

records are in a mixed format. In the followins format 

_descriPtions an underscore <-> denotes a blank SPace and 

-.~aPital letters cF, E, a, s, and L> are lite~al characters 

_in the examPles. 

7 
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FLIGHT RECORDS. Each of the fli~ht records is fourteen lines( 

lon~. The first line of each flisht record is a line of five 
r 
\ ones <11111) which delimits the be~~nnin~ of the fl~sht 

record. The header line (l~ne number 2> contains six fields 

of five columns each in the followin~ format: 

____Fff----PP-mmdd!:i!:l------n----ttt___bbbb 

whereC . . · , · 

ff = flisht number 
( ' 
...... PP = Pilot code number 

mmdd!:lw -=· date <month-daw-wear>c 
n = number of encounters in this flisht 

ttt = averase observer's time arinus swstem time for this 

flisht <in seconds>c·, 
bbbb = number of lines to follow header in this flisht 

.-':- . 

The eleven lines followins the header line <line numbers 3 
r ·-
L - thro~Sh 13> contain the coded responses to the Guestions in 

forms 1, 2, and 3 (prefli~ht exam• flisht los~ and flisht 

debriefins res?ec~ivelw>. Each of these lines contains ten 

seven-column- risht-Justified fields. The first entr!:l in each 

. ~ine is the line number for that record and is of the form: 

_ffOLX>t 

where: 

ff = flisht number 

xx = line number 

The se6ond entr!:l in each line is the number of the form from 

which comes the information contained on the line. The 

) 8 
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remainins entries are the coded resPonses from the form. 

Desisnation of the location Cline number and entr~ number) 

of the resPonses to each auestion accomPanies each auestion 

on the forms in APPendix B. An exPlanation of the codins 

s~stems used for the resPonses• as well as a comPlete 

indexins of the ~lisht records, encounter records• and Pilot 

records• is c6ntained in APPendix c. 

The last line Cline number 14> ~f the fiisht record is a 

line o~ five twos · C22222) which delimits the end of the 

flisht record. 

ENCOUNTER RECORDS. Each of the encounter records is eishteen 

lines lons. . The ~irst line of each encounter record is a 

line of five threes (33333) which delimit the besinnins of 

the encounter record. The header line · (lin~ -number 2> 

contains five fields of seven columns each in the followin• 

format: 

-----Ee_____pp_____ff______s ___Qccc 

where 

e = encounter number in flisht ff 

PP = Pilot code- number 

ff = 'flisht number 

s =· number of survei 11ance records fo 11owi ns this encounter 

ccc = observation number <chronolosical number of encounters 

across all flishts 

The fourteen liries followins the header line Cline numbers 3 

FAA WJH Technical c t 
IIIII// IIIII lim11/U UW IIIII ~Ill IIIII~mn1 er9 00090103 
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throush 16> contain the coded responses to the auestions in 

forms 4 and 5 (encounter los and encounte~ debriefins, 

resPectivelw>. Each of these lines contains ten seven-column 

risht-Justified fields. The first entrw in each line is thec· 
line number fo~ that record and is of the form: 

c _ffeLxx 

. whereC. . 
~f = flisht number 

c e = encounter number in flisht ff 

xx = line numberr:· 
'\....... 

The second entrw in each line is the number of the for• from 

which comes the information contained on the line. The 

remainins ·entries are the coded resPonses fro" 'the form. 

Desisna'tion of the loca'tion Cline numbe~ an~ ehtrw numb~r> 

.of 'the responses to each aues'tion accomPc:mies each auestion 

an the forms in APPendix B. An exPlanation of the codins 

.sws'tems used for 'the resPonses' as well as a comPle-te 

jndexins ~f the flish't records' encounter records, and Pilot, 

records' is contained in APPendix c. 

Line 17 con-tains four seven-column fields. The firs't entrw 

is the line number (forma-tted as above) and the followins 

three entries are~ resPe~'tivelw, the ac'tuaL Closest Point, of 

_APProach (aCPA) between the two aircraft, 'the miniMum 

Predicted Closest Point of APProach <PCPA>, and the vertical 

comPonent of the aCPA. These values were calculated from the 

surveillance record(s) which follow the encounter record. 

10 
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The last line <line number 18> of the fli.Sht record is a 

line of five fours <44444> which delimits the end of the 

flight record. 

SURVEILLANCE RECORDS. The number of lines in each 

surveillance record is variable beacause the number of radar 

scans in each encounter was variable. The first. l~ne of each 

surveillance record is a line of five fives (55555) which 

delimits the besinning of the surveillance record. The 

header line <line number 2> contains ten fields of seven 

columns in the following ~ormat: 

where 

rs = surveil~ance record number rout. of' ...a-total 

number of s surveillance records f'or this encounter 

iiii = ATCRBS identification number of intruder 

aaaaaa = actual Closest Point of APProach <aCPA> 

ecce = scan number at which aCPA occurs 

aaa = number of scans in this surveillance record 

ff = flight number 

e = encounte~ number 

gggS = slot number of Mode S extraction taPe 

uuuu = reel number of Mode S extraction taPe 

v = Mode s site used for this flisht <1 = FAATCr 

2 = Elwood.- and 3 = Clementon> this is imPortant for 

interPreting Position rePorts, which are relative to site. 

Each line following the header <line numbers 3 to aaa + 2> 

11 



.

.

\.: , .. 

c· 
corresPonds to one scan of' the Mode S sensor. Table 1 sivesc·· 
the assisnment. o~ each column in these lines' the units (in 

c· Parentheses), and the FORTRAN 'field speci~icat.ion <in souare 

brackets C J >• 

F : 
':_. ' TABLE 

,~ 

'-.. COLUMNS 

1 5C· 
·.: 7 17 

19 .25 
r
'--> 26 - 33 

35 41c: 43 49 

51 57C. . 
'59 65 

67 

69 - 75G-
: · -: 77 - 79 

81r. 
i~' 82 - 89 

. 
...... 

_. · 

91 - 97 

99 - 105· ·. .· 
(-... · 107 113 
'-.:.,) 

115 121 
;• . 

123 129 
' ...; 

The last 

~ aoo + 3> 

1 - DESIGNATION OF SURVEILLANCE RECORD FORMAT 

MEANING 

Scan nuJJtber CISJ 
Time <HH:MH:SS.SS> _CI2,':',I2,':',FS.2J 
X-Posit.ion of' subJect. aircraf't. 
relative to sensor in nautical miles (nm.> 
Y-Posit.ion o~ subJect. aircraf't. 
relative t.o sensor <na.) CF7.3J 

CF7.3J 

Altitude of' subJect. aireraf't. 
Velocit.!:l of' subJect. aircraf't. 
X-direct.ion Cnm.ls> CF7.3J 
Velocit.lil of' subJect. aircraf't. 
Y-direct.ion <nm.ls> £F7.3J 
Velocit.!:l of' subJect. ai~craf't. 
z;...direct.ion <f't..• /min> CF7.3J 
AdvisorY state: 1=Proximat.er 

Cf'eet.> CF7.0J 
in 

in 

in 

2=Threat., 4=Resolut.ion 
AdvisorY' Combinations are summed . CilJ 
Three-dimensional seParation Cf'eet.> CF7.0J 
Coded r•solut.ion advisories 
<see APPendix C f'or codins> CI3J 

.. Ver~ical sPeed limit. (see APPendix C f'or codins> CI1J 
X-Posit.ion of' int.ruder .aircraf't. 
relative to sensor in nautical miles 
Y-Posit.ion of' intruder aircraf't 
relative to sensor Cnm~> CF7.3J 
Altitude of' intruder aircraf't. ('feet.> 
VelocitY of' intruder aircraf't. in 
X-direction Cnm./s) CF7.3J 
Velocity of' intruder aircraf't in 
Y-direction Cnm.ls> CF7.3J 
VelocitY of' intruder aircraf't. in 
Z~direction Cf't../min> CF7.3J 

Cnm.> CF7.3J 

CF7.0J 

line of' the surveillance record Cline number-

is a line of' 'five sixes (66666> which delimits the· 

_,nd of' each surveillance record. 

12 
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PILOT RECORDS. Each of t.he Pilot. records is six lines lons. 

The first. line of each Pilot. record is a line of five sevens 

<77777) which delimits t.he besinninst of t.he Pilot. recordr 

•and t.he last. line is a line of five eistht.s (88888) which 

delimits t.he end of t.he Pilot. record. The ~our lines in 

between each contain a seven-column -field for ~ine nuaber 

and 25 three-column risht.-Just.i fied fields of dat.·a·. The line 

number is t.he first. ent.r~ in each line and is of t.he form: 

--PPLX 

where 

PP = Pilot. identification number 

x = line number 

The remainins 25 entries on each line are t.he· coded 

resPonse~ from t.he subJect. Pilot. backsround information form 

and t.he stround school exam ~orm <forms 6 and 7, 

resPective!~). Lines 2 and 3 of t.he Pilot. record are-

dedicated t.o form 6r and lines 4 and 5 are dedicated t.o form 

7; line 4 t.o the first administration o~ the stround shoo! 

exam and line 5 to t.he second. Since three different 
_.. 

ve-rsions of the exam were usedr (forms 7Ar 7Br and 7C>r 

ent.r~ number 23 on lines 4 and 5 ident.if~ which version the 

Pilot took. Entr~ number 25 on lines 4 and 5 shows the total 

number of answers <out of 20> that were correct.. Desistnat.ion 

of the location <line number and entr~ number) of the 

responses to each auestion accomPanies each auestion on t.he 

forms in APPendix B. An exPlanation of t.he codins s~st.ems 

used for the resPonsesr as well as a comPlete indexins of 

the flisht. recordsr encounter recordsr and Pilot recordsr is 

contained in APPendix c. 

13 
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APPENDIX A 

EXAMPLE FROM DATABASE 

This appendix contains two examples from the database: one complete flight 

from the test series, and the pilot records which begin on page A-ll. The 

blank lines at the beginning and the end of each page are for hard-copy 

purposes only; there are no blank lines in the database itself. 

A-1 



. _ ~ :. .. ~___ ' .....•..____,........·__-w__•·_r··_·-_·_-_~"'_'•_·;, ·,.;,.. · _-_-_.___ _ _ ..~.. _..,. ·_·____ _ _ _________ - ....•_.____•.....;..-..,,••___ · · · - _,. - ' · .__'_"'-.. · .. ..u········ ____ . _ _ _ _i 

~ ~· 
~ !. ---.I~~F.._1_2___4 -~-2-0-28_0___8__...___9 534 ~ 

f, t 201 03 1 4 3 1 20280 2 2 2 2 2 ~ 
~--~~~~2~oL~0~4~--~~~~~2~--~~~~~2-----2~--~o~--~o~. ----~o~--~o------------------------------~---------------------~ 

f, UOLO:J 22580252 tz02B0 93000 4 3 5i:i25B0252 2 ~ 
J, 120L06 2 1 2 0 -1 50 15 o 57 I· 
t----~~~2~0L~o~z~--~2~~~4~2~~2~o~o____~8~~3~oo~~-~~~'~4u3~o~o___~o~-~9u9~9~99~?~--------------------------~--------------------'·
I 120L08 2-999999 94900 45 0 -1 o o o f,t 120L09 J 4 J I o I 1 2 -i ~. 

1., 1,. 

~· E1 4 12 1 0046 ~. 
,.. t.2tLo4 1 -1 100120 100121 1 .,,,, 1 1 2 r· 
1• t2JLos ., o -~ -1 999999-999999 2 -1 o r
J" 121L04 4 8 1 B 8 1 4 r· 
t" J21L07 1 18 1· 1 100120 0-999992-99?992-9?999! F 
,.. t2tLo8 4 t8 o o o o-9?9999-999999-999999 r· 
t"--~i-=2-:-:iL~0~9:----~"'----~1-::-8_____o~----=o~_ ___:o;.-__~o~-~'.!.."~'~''-.;'--.!.."~9~9:...!9..f9.:...-9~9~9:...!9.!.9~?___;.______________________________________________;.. 
,.. 121L10 4 19 1 0 0 0 0 0 0 i" 
I" 121LU 1 1! o 0 o o o o 0 I" 

r t21u4 "' 21 o o o o o o o "' 
i i21b15 5 4 1 4 j 4 1 3 1 L. 
(' 121l16 5 0 -1 2 . 1 -1 0 5. 2 ~. 
i 121L17 768~ 7 1.. 
r 44444 ~ 
i ~ 
r s11 0262 76aa 1346 26 12 1 E156 11111 3 L 
I" 1337 tot 0158,!9 !3.883 -15.847 43oo. -o.o:is o.oo5 -j,o86 o J3870. o o 12.502 -14.o1o 4ooo. o.o51 o.o14 2.969 I· 
r 1338 101 u 2.88 t3.7t7 -15.804 4Joo. -o.o35 o.oos· -2.461 o 12767. o o 12.124 -13·953 4ooo. o.o47 o.o2s 2.656~-1" 
1- 1332 lOI ll z,63 a:J,56J .-15oZ48 i400, -0,035 g,006 t.ua 0 12046. 9 0 12.724 -13,953 . 4000, o.047 0.025 2.656 r· 
1- 1340 tot Ht2.2~ 13.399 -t5,zo:s · 44oo. -o . o34 o.oo1 2.69:5 1 lo689• o o l3.t61 -13.962 39oo. o.os2 o.ooe o.6li4 r 
~ 1341 iQI II1Z.QO J3.25~ -J~.641 4400, -0,034 O.OOQ 3.3~0 t 10229t 0 0 l~ti6l -1~·2~~ 3900, 0.052 O.OOB 0.664 r 
~· 1342 tot 1121.69 13.114 -15.573 44oo. '-o.oJJ o.oo9 3.ooB 8671. o o 13.487 -14.198 J9oo. o.o47 -0.011 -t.J2B r-
Jn Uil 101 1126.38 12.979 -i5.523 4;Joo, -0\033 q.oto -o.625 1 799?· o o i3.572 -14.354 39oo. o.o2o -o.o44 -2.149 ~· 
~ 1344 101 tt3t.o6 12.802 -15.478 43oo. -o.o3J, o.ott -2.461 o 7819. o · o 13.637 -14.501 noo. -o.oo2 -o~ o49 -2,149 ~· 
------~13~4.- ~5~10~*~1~·~~5~e_ -15.122 430Q. -0·032 O•Oil -1·086 I 8226. 0 0 1;J.637 -J4.50~!00t -0.002 -0.049 -2.148Bl__j2.64Z ~ 

'- 1346 101 U4o.:;o 12,492 -15.366 13oo. -0.032 o.ou -3.086 o 7688. o o 13.633 -14.823 3?oo. -o.oo1 -o.o4s-::t.56J--;..t IJ4Z 101 114~.12 12.JJJ -15,313 430Q, -Q.Q33 O,Q12 -2,773 t ZQ11• Q Q 1J•:i72 -14,282 3900• -0,0~2 -O,O~il__=0.742 ~ 
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9L5 4 4 4 2 2 2 4 1 4 4 J 3 4 4 4 4 J J J 2 0 2 0 14 0(' 

77777 
10[2 lq 60 2 3 3 B 22 3 40 25 to 2 0 0 2 2 2 2 2 I I I I 2 0c tOLl 2 20 70 24 1 18 32 5 35 BO 25 20 0 0 0 80 99 1 19 0 0 1 0 4 0 
lol4 4 4 4 2 2 2 4 I 4 .. 3 3 .. .. 4 4 J 3 J 2 0 1 0 {5 0 

( 10L5 4 4 4 2 2 2 4 1 4 4 J J 4 4 4 .. 3 3 j 2 0 2 0 12 0 

77777 
5[2 15 48 I 2 4 8 25 5 7 18 15 2 0 0 2 ! 1 j 2 2 I I I 0 

15LJ 2 J 10 0 15 40 75 16 9 95 7 75 10 65 0 8 2i 1 1 0 0 2 0 1 0 ' IS[Jf 4 4 4 2 2 2 4 I 4 4 3 J ~ 4 .. .. 3 J 3 2 0 I 0 is 0 
15L5 0 0 0 0 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 0 0 0 0 0 0t 8889 

77777 
( 16[2 16 32 I 4 4 0 2 8, 1 I 0 0 2 2 2 i i i' I' i ' 1 2 0•-lo

16LJ 1 10 8 13 27 56 66 40. 2 . 0' 0 0 99 99 013 9 3 23 2 99 0 0 0 0 
16[4 4 4 4 2 2 2 4 1' 4 4 3 3 4 4 .. 4 J 3 3 2 0 1 () 17 0 
16L5 4 4 4 2 2 2 4 i 4 4 J 3 4 4 4 4 J ;j 3 2 0 2 0 .8 0 

99999 
77777. 

19[2 19 33 1 2 4 5 2 5 n 12 1o 2 0 0 2 I I I 2-r-r·Tl 2 0 
19LJ 2 20 10 0 12 30 40 B 7 60 4 15 25 20 0 7 20 2 J 1 J 2 0 0 0 
19(4 4 4 4 2 2 2 4 1 4 4 3 3 .. 4 .. .. l J 3 2 0 I 0 19 0 
19L5 4 4. 4 2 2 2 4 1 4 4 J J 4 4 4 4 ;j j j 2, 0 2 0 19 0 

8889 
77777 

s------r-r--r---2--2-~ ---~--~r~--o--·--·----------------:!~o-33 1 2 4 7 0 s 10 5 25 2 5 
20LJ 2 8 15 5 0 0 0 0 2 0 4 0 30 () 0 4 5 t 10 0 0 0 0 0 0 
2ol4 2 2 I 4 3 4 ""3-- l-"'!-rol~-olr.. 4 0" 4 " 2 " 3 " 4 
20L5 4 4 4 2 2 2 4 ~ 4 4 J 3 4 4 J J J 2 0 2 0 17 0 

..- -----·····- ----·--- ------- - ---- - -·----- - -- ---..-- ------ I" 4 
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21L2 21 30 1 0 4 ~ 0 4 6 36 26 2 0 0 2 1 1 2 2 2 1 2 1 2 0 
21Li) 1 10 10 . 8 0 g Q 1 3 to J o 40 o o ?5J5-3....2Q_;Lii t 1 -0. u0---
21L4 4 4 4 2 2 2 4 1 ~ 4 3 J 4 4 4 4 J J 3 2 0 1 0 12 0 
21L5 __..f..._4 4 2 2 2 :4 & 1 :4 3 3 __L_j_L.,!_J__3__ ;L_2 _ _Q__2_.JL12-Q 

88888 
77777 • 

_ ____:~ . · ~0 0 1 1 1 1 1 2 1 1 1 2 02JL2 23 ·2::c3::---=5~0,---::8-0::---::2-'--4:-~4---:2::---::9---:2::-
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2JL5 4 4 4 2 2 2 4 1 i 1 3 J 4 1 .!_L_J_:t_.L_2_.Jl 3 0 U o 
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APPENDIX B 

•-.... DATA COLLECTION FORMS INDEXED TO DATABASE 

~- ·. 

This aPPendix contains the blank ~orms that the subJect 

Pilots and the observers comPleted throushout the ~l.isht 

test series. 

PAGE 

Form 1 Pre~lisht E>:am ·B-- 2 

Form 2 Flisht Los B- 4 

FoNII 3 Flisht Debrie~ins ·B- 5 

~ :.·· Form 4 Encounter Los B- g 

Form 5 Encounter Debrie~ins ·a-1·o· 
-· 

Form 6 SubJect Pilot Backsround In~oriDatiort B-11 

FOT"ID 7A Ground School E>:am - Version 1 B-16 

Forrrr 7B Ground School Exam VeT"sion 2 B-23" 
-· 

Form 7C Ground School Exalft Version 3 B-30" · 

ResPonses to the 'first three dat.a collection ~or~as are 

contained in the ~lislht records• resPonses to dat.a 

collection ~orlfts 4 and 5 are contained i~n- the encounter 

records, and resPonses to data collection ~oru 6 ·and 7 are-

contained in the Pilot records. Accompanwina each ouestion 

on the. data collection ~orms in this aPPendix are two 
_,. 

nunabers o-r the ~orm. a/br where 'a' is the line nu•ber o'f the 

resPonse to that ouestion in the database recordr and 'b' is 

'; - the entrw number on that line. There are two line numbers ..· 
~or each ouestion on ~orm 7 <Ground School Exam) because 

each Pilot comPleted the· exam twice' once be~ore the Sround 

school tT"ainins session and once a'fter. 
,/ 

B-1 

,i 
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' \-- . (Responses contained 
. 

in Flight Record) 

PRE FLIGHT BRIEFING FOR SUBJECT PILOT 

PILOT 
; 

ID: MISSION NUMBER.: 314 DATE: 315Line 3/Entry 3 
1. WHAT DOES THIS NUMBER. REPRESENT? 

Line 3/Entry 6 

2. :WHAT COLOR. IS THIS S!MBOL? 

3/7 

3. WHAT DOES THIS LINE REPRESENT? 

3/8 

4. WHAT DOES THE LENGTH OF TBE AR.R.OW REPRESENT? 

3/9 

S. :WHAT DOES THE CIRCLE REPRESENT? 

3/10 

6. WHAT COLOR -ARE THESE SlMBOLS? 

Line 4/Entry 3 

7. WHAT DO XBESE SlMBOLS REPRESENT? 

4"/4 

8. WHAT DOES THIS Sn!BOL REPRESENT? 

4/5 

9. WHAT COLOR IS THIS ADV+SORY? 

4/6 

FORM 1 - PREFLIGHT EXAM 

(page 1 o£·2) B-2 



6,7 

-04 

t 

.5 
8 

FORM 1 - PREFLIGHT EXAM 

(page 2 o.f 2) 



OBSERVER'S LOG 

(Responses contained in Flight Record) 

[1] DAT·E:Line 5/Entry 4[2] TIME (LOCAL): 5/5 

[3] TEST PILOT ID: 5/6 "[4] PILOT MISSION #: 517 

[5] SAFETY PILOT ID: 5/8 

[6] OBSERVER ID: 5/9 [7] FLIGHT ID (A to F): · 5/10 

[8] TEST AIRCRAFT ID: 6/3 [9] INTRUDER AIRCRAFT ID: Line 6/Entry 4 

[10] PRE-FLIGHT CHECK OK (Y/N): 6/5 IF NO, SPECIFY PROBLEM: 

[11] WEATHER: SKY(0-9): [12] CEILING: [13] VISIBILITY: 6/8
6/6 6/7 

[14] OBSTRUCTIONS TO VIS: 6/9 [15] TEMP: 6/10 

[16] DEW POINT: 7/3 [17] WIND DIR: Line 7/Entry 4 

[.18] VELOCITY: 7/5 [19] ALTIMETER: 7/6 

[20] P-REDICTED WINDS ALOFT (AT 3000 FT).: 7/7 _ 

[21] DEPARTURE TIME: 7/8 

[22] ABORT (Y/N)? (DESCRIBE IN "NOTES" BELOW): 7/9 

[23] AUDIO RECORD. START (Y/N): 7/10 

[24] STOP WATCH START: LJ.ne 8/Entry 3 

[25] ELAPSED TIME STRAIGHT & LEVEL: 8/4 

[26] ALTITUDE STRAIGHT & LEVEL: 8/5 

[27] DME FROM ·ACY AT. S & L: 8/6 

(28) INTRUDER PILOT ID: · 8/7 

PRE.;..FLIGHT NOTES: 

--- ·------------

FORM 2 - FLIGHT LOG 
-- i _.:.,; 

(page 1 of 1) B. 
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--

----

---

---

.~ '" ..: .. ~·... - ~- ..·-; ·.. .. -··· .: .... .:·- · .~: 

DEBRIEF1NG FORM (Responses contained in Flight Record) 

[1] Test Pilot ID: [2] Pilot Mission #: . 
Line 9/Entry 3 9/4 

[3] What did you think of the colors used to code the ATARS 
information? 

9/5 

[4] . Would any additional traffic advisory information be useful 
.to you in deciding what or what not to do? 

. 9/6 

[5] Was there unnecessary information displayed? 
917 

Rate. (0-9) each component of the traffic advisory service in terms 
of how useful it is to you in managing an encounter situati<;~n? 

[6] basic traffic symbol + 9/8 

[7] relative alt.itude 9/9 

[8] :out-of-range traffic symbol CA> 
~ 

9/10 

l9L -- - vertical speed . Line 10/Entry 3 

[lQ] traffic course track 10/4 

[11] own aircraft course track 10/5 . 

(121 relative motion line 10/6 

[13] range ring 1017 

[1~] point of closest approach 10/8 

US]- turn status 10/9 

{16] resolution command 10/10 

ATARS provides· traffic advisories and resolution advisories. How 
would you eval1,1ate the relative contribution of these two services 
in maximizing your safety? For example 50-SO. 2 to 1, 1 to 10, 
or what? 

[17] Traffic- Advisory: Resolution Advisory .·­
Line 11/Entry 3 

.-:.;...__. .-·------ - ----- . -- -

' FORM 3 - FLIGHT DEBRIEFING 

(page 1 of 3) 
B-5 



(Responses contained in Flight Record) 

· {18] Did the information in the traffic advisory prompt you to 
take avoidance maneuvers prior to receiving a resolution 
advisory? 

Never 

Sometimes 

Line 1l./~ntry 5Often . 

Always 

[19] How confident .were you of the advisability of these 
maneuvers? 

Not at all 

Somewhat 11/6 

Very 

{20] In a threat situation, did ·the-traffic advisory service aid 
-you in visual acquisition of the traffic? 

Never 

Sometimes 

11/7
Often 

Always 

[21] Once you had visually acquired traffic, did you: 

forget about the screen. 

continue to consult the traffic and 
resolution advisories 

11/8ignpre further traffic advisories, but 
respond to resolution 
advisories 

continue to consult traffic advisories, 
but ignore resolution 
advisories 

FORM 3 - FLIGHT DEBRIEFING 

(page 2 of 3) 



(Responses contained in Flight Record) 

[22] How adequate was the traffic advisory service in preparing 
you for the resolution advisory? 

not useful at all 

somewhat ·useful Line 11/Entry 9 

very useful 

{23) How confident- are you that the resolution commands maximize 
the miss distance. 

not at all confident 

somewhat confident . 11/10 

very confident 

[24] If you never see the tr.affic how do you feel- about follo\\i'ing 
the resolut:ion advisories~ 

not at all confident 

somewhat confident 
Line 12./Entry 3 

very confident 

[25] Please rate (Q-9) how you feel about all aspects of the dis­
play format together (size, legibility. color, etc .. ) 

12/4 

-[26] On the whole, please rate (0-9) how you feel about ATARS 
service.. 

12/5 

[27] Can you suggest any mods or improvements in "the- display 
or serviCe? 

· Line 13/Entries 3-10 

FORM 3 - FLIGHT DEBRIEFING 

(page 3 of 3) 
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··

--

---- ----

---- ---
------------- -------- -------

Line 3/Entry 4 315 
(3) PlLO'l' MISSION NUMBER: 

3/6 
(4) FLIGHT LEG (l 2 3 4 ) 

3/7 
(5) ALTITUDE MAINTENANCE: 

3/8 
(6) COURSE HAll~IENANCE: 

3/9 
(7) TURBULENCE? HOW J.SUCH? (8) vlORK LOAD BEFORE lNTRUS lON 

3/10 Line 4/Entry 3 

(9) TIME OF FIP~ ADVISORY: (10) TIME PILOT NOTES ADVISORY:4/4 4/5 

( 11) STAGE PILOT NOTES ADVISORY( P TH R ) .416 

( 13) IF ONE WAS IT· PLANNED? 
4/8 

( 16) IF MORE THAN ONE, DP.AW SYMBOLOGY: 
WAS THE MOST CRITICAL PLANNED? 

Line 5/Entry 3 

-- ··--·· · -·-·--------, 

(19) ON SCREEN RES -·· _MA.NRm'ER .TAKEN. ·- · --

TYPE MANEUVER Lines 
.CLl,DES ,RlGHT ,LEFl') - 10~ 

. . - and_.: 
RATE . 

(BANK OR FT/MIN) 
- · - -- --- --- -- ---·· ---- - · - -

. .· - - ---

COURSE CHANGE 
(FEET--DEGREES) -- --·· - -- ·· ···- ·· · 

. (20) DOES PILOT HEAR THREAT! 5/4 (21) TYPE COMMAND RECEIVED: Lines 13 and 1~ 

(22) DOES PILOT HEAR CLEAR? 5/5 ( 23). TIME BACK ON COURSE: I
5 6 

(24) CRITICAL EVENTS?{E.G.OTHER TRAFFIC) 
517 

( 25) ADVISORY TIMING -- TOO SOON ABOUT RIGHT TOO LATE 5/8--~ 
(26) RESOLUTION: CORRECT NOT CORRECT DONI KNOW 5/9 

FORM 4 · - ENCOUNTER LOG . 
B-l(Responses contained 

(page 1 of 2)· in Encounter Record) 



---- -

- --- -------

RESPONSE CHECK LIST: <Responses contained 
in Encounter Record) 

(ALL RATING SCALES 0-9) 

[30]._·____ALT1TUDE DURING INTRUSION (RANGE lN__FI_.j__Line 5/Entry 10 

[31] COURSE DURiNG INTRUSION (0 - 9)·---- ~--L-in,u.e -6/Entry 3 

[32] MAINTAIN INSTRUMENT SCAN (YIN)·---- 6/4 

[33]____MAINTAIN EXTERNAL SCAN (YIN) 
615 

[34]____MANEUVER COORDINATION (0 - 9) 6/6 

[35].____AIRSPEED CONTROL (0 - 9) --· -· 6/7 

[36] FUEL MANAGEMENT (OK I NG) LAST INTRUSION ONLY-- 6/8 

[37].____PROP SYNC- {OK I NG) ---=-6/9 

[38]____WORKLOAD RATING (0 ~ 9) 6/10 

--- ---- -- -~-

FORM 4 - ENCOUNTER LOG 

. (page 2 of 2) 
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.. 

[1] 1ntrusion Number: Line 15/Entry 4 

[2] Test Pilot 10: 15/5 [3]. Pilot Mission #: 15/6 

[4] Where did the intruder come from (clock position)? 15/7 

[5] Did the display light -up in time? 15/8 

[6] Did the threat advisory occur too early or too ·late? 15/9 

[7] Did you find ATARS useful in avoiding the traffic? 15110 

[8] Did you maneuver before you received an advisory? Line 16/Entry 3 

If yes, why? 

[9] Did you find the resolution advisory or the display the most 
helpful? 

16/4 

[ 10] What did you think of the resolution advisory? 16/5 

[11] Was the intruder going faster or slower than you? 16/6 

[12] Was the intruder ATARS equipped? 16/7 

[13] Was he above/below you or at same altitude? 16/8 

[14] How. would you rate the workload of the intrusion (0-9)? 16/9 

[15] Would you rather have ATARS advisories or traffic: controller 

advisories? Both? 
16/10 

(Responses contained in 
Encounter Record) 

FORM 5 - ENCOUNTER DEBRIEFING 



AUTOMATIC TRAFFIC ADVISORY AND RESOLUTION SERVICE (ATARS} 

SUB~ECT PILOT BACKGROUND INFOP.MATION (GOVERNMENT EMPLOYEES ONLY) 

NAME: 

ROUTING SYMBOL: 

BLD 1: 

EX'l'ENSION: 

CURRENT CERTIFICATIONS: PRIVATE:.,____ 

CO!o!MERCIAL:.---

MULTI_____ 

INSTRMT____ 

NUMBER OF HOURS.· PIC~----

NUMBER OF HOURS MULTr.____ 

FORM 6 - SUBJECT PILOT BACKGROUND INFORMATION 

(page 1 of 5) B-11 



---

-----

-------------------------------------
---------------------------------------

Code Line 2/Ent±ry 2 (Responses contained in 
Pilot Record) 

.·. :.· ~ -·- --- -··--..- - ~-- .. -ACT OF .~979 • 

B. Age 2/3 

Marital Status [check ·one] ( ) married, (. ) separated, 
2/4 

( ) divorced, ( ) widowed, ( ) single/never married. 

Number of children 215 

Type of work Te. g., eJ1gineering, administration, airplane 

mechanic] 2/6 Position 

or title 2/7 Number of 

years employed there 2/8 Education 
--~--------------------

{check Qne~ _( --') graduated high school, { } some- college, 

( l graduated from 2 year college, ( ) graduated from 4 

year college,. ! } some graduate school, ( ) advanced. 

degree, · (M.A. or P_h. D.), ( ) trade/vocational training. 

2/9 

FORM 6 ~ SUBJECT PILOT BACKGROUND INFORMATION 

(page 2 of 5) B-12 



(Responses contained in Pilot Record) 

c. First private license [month/year] 

Date of last bi-annual flight check 

Date of last medical 

Medical certificate class 

Date of last audiogram: 

Date of last orthorater: 

D. 1. Ratings' [check all appropriate] 

{ ) Private 2/16 

( ) Commercial 2/17 

( ) Instrument 2/18 

( ) CFI 2/19 

( ) CFI1 2/20 

( ) ATP 2/21 

2. Aircraft type [check
• 

all appropri.a te] 

( ) Single engine 2/22 

( ) Single engine (complex) 2/23 

( ) Multi-engine 2/24 
. 

( ) Rotorcraft 2/25 

( ) Turbine Line 3/Entry 2 

E.. Total Number of Hours [PIC] 

Number.. of hours IFR [VFR weather]. 3/3 

Number of hours lFR [gauges] 3/4 

---------
Number of hours military experience 3/5 

FORM 6 - SUBJECT ~ILOT BACKGROUND INFORMATION 

(page 3 of 5) B-13 



--------------- ---------

--------------------

(Responses contained in Pilot Record) 

F. Breakdown of total number of hours [PI~] 

1. Number of hours in 

Last month Line 3/Entry 6 

Last three months . 317 

Last six months 3/8 

Last twelve months 319 

2. Number of hours [PIC] in 

~Single engine [overall/last 12 months]_______ 3/10 & 3/ll 

-
Single .engine, complex [overall/last 12 months]_· __ 3/12 & 3/13 

Multi-engine [overall/last 12 months]·_------- 3/14 & 3/15 

Subject aircraft 3/16 

3.; Number of hours [PIC] 

Day_____________ 
3/17 

Night______________ 3/18 

G. Simulator experience• list type of simulator and hours. 

3/19 3/20
Simulator Hours. 

Experience ·with experimental aircraft and. advanced avi-

onics. list type and hours. 

Type_· __3_1_2_1_________ Hours 3/22 

FORM 6 - SUBJECT PILOT BACKGROUND INFORMATION 
(page 4 of· 5) :S-14 



------------------------------------------

(Responses contained in Pilot Record) 

H. Member-ship in aviation clubs, societies, professional associa- · 

tions: Line 3/Entry 23 

Aviation a"'ards: 

3/24 

I. Any incidents (list short name) or accidents (short description)? 

3/25Incidents: 

Accidents=--------~- ____________________________________ ----· 3_1_2_6 -

FORM 
-

6 SUBJECI PILOT BACKGROUND INFORMATION. 
:..... ..· .. .. 

(pa.ge 5 of 5) 

.. - ;:. -- ·. - .. -:--·~·,· - :·· 

B-15 



' -

(Responses contained 
in Pilot Record) 

ATARS GROUND SCHOOL - Test #1 

(Correct responses are circled) 
1. Which of the following might occur a minute or more before 

point of closest approach? 

1) Proximate advisory 

Lines 4 & 5/Entry 22) Traffic threat advisory 

3) Resolution advisory 

@ 'Both 1 and 2 

2. If you choose to ignore a resolution advisory, and decide 
to maneuver at your own- discretion: 

1) Your ATARS display will automatically shutdown leaving 
you to rely on manual resolution of traffic conflicts. 

2) You will have violated FAA regulations. 

3) The probability of in-flight conflict decreases. 

None of the above. 4 & 513 

3. Upon evaluating the traffic situation depicted above which 
aircraft is(are) the most critical threat(s)? 

1) The aircraft at 3 o'clock. 

2) Tht!' aircraft at 3 o'clock and 10 o'clock. 
4 & 5/4

3) The aircraft at 7 o'clock. 

@ The aircraft at 10 o'clock. 

FORM 7A - GROUND SCHOOL EXAM-VERSION 1 

(page 1 of 7) B-16 



.. -

#1 

(Responses contained in Pilot Record) 

4. Which of the following is false? 

1) The threatening aircraft is 200 feet below you. 

@ The threa~ening aircraft is ' climbing. 

3) The most threatening intruder is located at 10 o'clock. 

4) The large "X" represents the point of closest approach. 

Lines 4 & 5/Entry 5 

S. Which of the following is false? 

1) A proximaty advirosy may suggest limits on possible --. 
maneuvers. 

2) A proximaty advisory may at any time become a threat 
advisory. 

_@ Proximate aircraft are never displayed when_ a c:ri.tic-a1-· 
threat appears. 4 & Si6 

4) Proximate aircraft advisories occur with any al.tit\.ide · ­
separation of less than 2000 feet and range less than: -
2 nautical miles. 

6. The symbol ~· means: 

1) The aircraft is ATARS equipped~ 
~ .& 517 

The aircraft is controlled by ATC. 

3) The aircraft is a threat. 

4) None of the above. 

FORM 7A - GROUND SCHOOL EXAM-VERSION 1 

(page 2 of 7). B-17 
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·

, 
(Responses contained 

in Pilot Recore 

1. If your screen is clear (no traffic), the ATARS display will 
alert you to the presence of a threat by: 

1) Displaying the relevant symbols on your screen. 
. 

2) Emiting a 'beep-beep' every 4. 7 seconds.. 
Lines 4 & 5/Entry 8 

3) Emitting a synthe~ized voice warning 'threat'. 

@ Both 1- and 3. 

-~-

A 8 
8. Upon evaluating the two separate situations above; one can 

conclude, that: 

ln, situation B the threatening aircraft will pass 
behind you. 

2) tn· situation A the threatening aircraft will pass 4 & 5/9
in front of you. 

3) In both situations the· altitude of the threatening air-
craft is identical to yours. · · 

4) ln both situations the estimated point of closest ap­
proach will occur in 30 seconds. 

Given a threatening aircraft at 12 o'clock with the following pro­
perties: 

o velocity is less than yours. 

o aircraft is 200 feet above you and descending. 

o range is 1.8 nm. 

o aircraft is turning. 

FORM 7A - GROUND SCHOOL EXAMo.VERSlON 1 
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til 
(Responses contained 

in Pilot Record) 

9. Which figure wUl appear on your ATARS display? 

1) Figure a 

2) Figure b Lines 4 & 5/Entry 10 

3) Figure c 

@) Figure d" 

a 

-~---- --

10 .. All simultaneous threats will: 

1) be represented by green target symbols. 

2) be supplied with relative motion lines. 4 & 5/11 -

3) ca_use a resolution advisory · to be displayed. 

@ be. represented by a red ·~~. 

FORM 7A - GROUND SCHOOL EXAM-VERSION 1 
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(Responses contained 
in ~ilot Recor1 

11. A resolution advisory will: 

1) occur several minutes before the time of closest ap­
proach. 

2) compel the pilot to take the recommended evasive 
action. 

typically occur at most 30-40 seconds before the time 
of closest approach.. 

Lines 4 & 5/Entry 12 
4) never occur when you really need it; 

12. A yellow circle centered on the asterisk representing your 
.own aircraft: 

1) defines a range of . 4 nautical miles• 

2) defines a range within which an intruder will be identi-
fied as threatening. 

@ defines a range of 2 nautical miles. 
4 & 5/13 

4) defines the advisory picture area. 

13. Proximate- aircraJt which fall outside of the advisory picture 
area: 

l} cannot be displayed by ATARS. 4 & 5/14 

2) will be represented by an · "X" at the appropriate bear­
ing and at the edge of the picture area. 

3) will be represented by a green triangle which will 
always appear at the lower left of the picture area. 

@_ will be represented by a green triangle at the appro­
priate bearing and at the edge of the pic~ure area. 

14. Which symbol. within the advisory picture area provides a 
graphic display of threatening traffic? 

· 1) a green "+!' 
4 & 5/15 

2) a yellow asterisk 

3 ) a red "-r:' 
@ a red "y" 

FORM 7 A - GROUND SCHOOL EXAM-VERSION 1 
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(Responses contained 
in Pilot Record) 

15. When a red '+02' symbol appears next to a traffic symbol: 

1) a threatening aircraft is located 200 feet below you. 
Lines 4 & 51

2) a proximate aircraft is located 200 feet below you. Entry 16 

3) a threatening aircraft is located 20 feet above yoU:. 

@ ·a threatening aircraft is located 200 feet ab~ve you. ·. 

16. An up <t) or down (J,) arrow is displayed next to the alti­
tude information to tell you: 

1) whether your separation from the aircraft is increas­
ing or decreasing. 

the direction of vertical movement of a threatening 
aircraft. 

4 & 5/17 
3) the predicted point .of closest approach. 

4) the direction of vertical movement of proximate or 
threatening aircraft. 

For questions 17, 18, and 19, refer to the Figure below. 

17•· The symbol which depicts the- present position of your plane 
is: 

1) 4 & 5/18 

2) "+04 .. 

@ '*" 
4) ·:v· 

FORM 7A - GROUND SCHOOL EXAM-VERSION 1 
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(Responses contained· 
in Pilot Record 

18. The predicted point of closest approach of the threat is repre­
sented by: 

1) ... Lines 4 & 5/Entry 19 

2) Right
NO CLI 

@-- . 'X' 

4) 17 
19. The symbol that depicts a threatening aircraft, its relative 

motion, course, and point of closest approach is: 

1) -v 
4 & 5/20

2) +04 

@ ~..-6----··· 

4) 

.-----~-- · 

20. in general. fast moving threats have: 

1) short course arrows. 

relative motion lines angled closer to their 4& 5/21
course arrows than slow moving threats. 

3) relative motion lines a .ngled farther away from their 
course arrows than slow moving threats. 

4) blinking threat symbols. 

FORM 7A - GROUND SCHOOL EXAM•VER.SlON t· 
B-22 
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(Responses contained in 
in Pilot Record) 

ATARS GROUND SCHOOL - Test #2 

1. 
(Correct responses are circled) 

Which of the following would normally not 
seconds before point of closest approach? 

occur more than 40 

·. 

1) 

2) 

@ 

Proximate advisory 

Traffic threat advisory 

Resolution advisory 

Lines 4 & 5/Entry 2 

4) Both 1 and 2 

2. If you choose to ignore a 
to maneuver at your own 

resolution 
discretion: 

advisory, and decide­

1) Your ATARS display will automatically shutdown leaving 
you to rely ~n manual resolution of traffic conflicts. 

2) You will have violated FAA regulations.. 

The probability of in-flight conflict may increase•. 

4) None of the above. 
4 & 5/3 

·. 

·3.. Upon evaluating the traffic situation depicted aboveo- which. 
aircraft is(are) the least critical threat(s)? 

@ The aircraft at 3 o'clock. 
4 & 5/4 

2) The aircraft at 3 o'clock and 10 o'clocko 

3) The aircraft at 7 o'clock. 

4) The aircraft at 10 o'clock. 

FORM 7B - GROUND SCHOOL EXAM-VERSION 2 
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#2 
(Responses contained in Pilot Record) 

4. Which of the following is true? (Refer to Figure below). 

1) The threatening aircraft is 200 feet above you. 
Lines 4 & 5/Entry 5 

2) The threatening aircraft is climbing. 

3) The most threatening intruder is located at 5 o'clock. 

'"'.@ The large "X" represents the point of closest approach • 

.. 

S. Which of the following is true? 

@ A proximity advisory may suggest limits on possible 
maneuvers. 

2) Proximate aircraft are displayed because they always 
become· a. threat. . 

3) Proximatei a-ircraft are never displayed when a critical 
threat appears. 

4 & 5/6 
4) Proximate aircraft advisories occur with any altitude 

separation of less than 4000 feet and range less than 
2 nautical miles. 

6. The symbol ~ means: 

1) The aircraft is not ATARS equipped. 

2) The aircraft is controlled by ATC. 
4 & 5/7

@ The aircraft is a threat. 

4) None of the above. 

FORM 7B - GROUND SCHOOL EXAM-VERSION 2 
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#2 

(Responses contained 
in Pilot Record) 

7. If your screen is clear (no traffic:), the ATARS display will 
alert you to the presence of a proximate aircraft by: 

@ Displaying the relevant. symbols on your screen. 

2) Emiting a . 'beep-beep •. every 4. 7 seconds. 

3) Emitting a synthesized voice warning 'proximate'. 

4) Both 1 and 3. 
Lines 4 & 5/Entry 8 

~-----

....._.__...--

A 8 
8. Upon evaluating the two separate situations above, - one can 

conclude that: 

1} In situation B the threatening aircraft will pass 
in front of you. 

4 & 5/9
2) In situation A the threatening aircraft will pass 

in fron.t of you. 

3) In both situations the altitude of the threatening air~ 
c:raft is identical to yours. 

@ In both situations the estimated point of closest ap- : 
proach will occur at different times .. 

Given a threatening aircraft at 12 o'clock with the fQllowing pro­
perties: 

o velocity is less than yours. 

o aircraft is 200 feet above you and descending. 

o range is 1.8 nm. 

o aircraft is turning. 

fORM 7B - GROUND SCHOOL EXAM-VERSION 2 
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#2 

(Responses contained 
in Pilot Record) 

9. Which figure will appear on your ATARS display? 

1) Figure a 
Lines 4 & 5/Entry 10 

2) Figure b 

3) Figure c 

@ Figure d 

10. All simultaneous threats will: 

@ be represented by red target symbols. 

4 & 5/ll
2) be supplied with relative motion lines. 

3) cause a resolution advisory to be displayed. 

4) be represented by a green :p:•. 

FORM 7B - GROUND SCHOOL EXAM-VERSION 2 
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#2 

(Responses contained 
u. A threat advisory will: in Pilot Record~ 

1) occur several minutes before the time of closest ap­
proach. 

Lines 4 & 5/Entry 122) compel the pilot to take evasive action. 

3) typically occur at most 30-40 seconds before the time 
of closest approach. 

-
typically occur at most one minute before the time 
of closest approach. 

12. A yellow circle centered on the asterisk representing your 
own aircraft: 

1) defines a range of 4 nautical miles. 

2)- defines a range within which an intruder will .be _identi­
fied as threatening. 

4 & 5/13
defines a range of 2 nautical miles. 

4) defines- the advisory picture area. 

13. Threat. aircraft which fall outside- of the- advisory picture 
area: 

l) cannot be displayed by ATARS. 4 & 5/14 

2) will be represented by an "X" at the appropriate· bear­
ing and at the ed~e of the picture area. 

3) will be represented by a red triangle which will al­
ways appear at the lower left of the picture area. 

will be represented by a red triangle at the 
-· 

appro-
priate bearing and at the edge of the picture area--. _ 

14. Which symbo-l within the advisory picture· area.- provides a 
graphic display of proximate traffic? 

a green '1-'' 
4& 5/15 

2) a yellow asterisk 

3) a red 

4) a red 

FORM 7B - GROUND SCHOOL EXAM-VERSION 2 
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#2 
(Responses contained in Pilot Record) 

15. When a green '+02' symbol appears next to a traffic symbol: 

1) a threatening aircraft is located 200 feet below you. 

@ 
3) 

a 

a 

proximate 

proximate 

aircraft is located 200 feet above you. 

aircraft is located 20 feet above you. 
Lines 4 & 51 

Entry 

4) a threatening aircraft is located 200 feet above you. 

16. An up <t> or down (~) arrow is displayed ne~t to the alti­
tude i1;1formation to tell you: 

1) whether your separation from the aircraft is increas­
ing or decreasing. 

4 & 5/17 
2) the direction of vertical movement of a proximate­

aircraft 

3) the direction of vertical movement of proximate or 
threatening aircraft. 

@ none of the above 

For questions 1.7, 18, and 19, -refer to the Figure below. 

17. The symbol which depicts the- present position of your plane 
is: 

1) ..,.... 
4 & 5/18 

2) "+04 " 

,@ ·~· 

4) '?-. 
FORM 7B - GROUND SCHOOL. EXAM-VERSION 2 
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#2 
(Responses contained in 'Pilot Record) 

18. The predicted point of closest approach of the threat is r~pre­
sented by: 

Lines 4 & 5/Entry 191) * 
2) Right

NO CLI 

@ 'X' 

4) ~· 

19. The symbol that depicts a threatening aircraft, its relative 
motion, course, and point. of closest approach is: - · 

1) 7 4 & 5/20 

2) +04 

®·. ) 

4) 

. --------·-' 20. In general, slow moving threats have: 
4 & 5/21 . 

1) . long course arrows. 

2) relative motion lines angled closer to their 
course arrows than fast moving threats. 

relative motion lines angled farther away from their­
course arrows than fast moving threats. 

4) blinking threat symbols. 

FORM 7B - GROUND SCHOOL EXAM-VERSION 2 
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ATARS GROUND SCHOOL - ~est #3 
(Responses contained 

in Pilo.t Record)(Correct responses are circled) 

1. Which of the ·following might oc:c:ur several minutes before 
point of closest approach? 

1) Proximate advisory 

Lines4 ~ 5/Entry· 22) Traffic: threat advisory 

3) Resolution advisory 

@ Both 1 and 2 

2. lf you choose to ignore a resolution advisory~ and decide 
to maneuver at your own discretion: 

l) ~our ATARS display will automatically shutdown leaving 
you to rely on manual resolution of traffic: conflicts. 

2) You will have violated FA.A regulations. 

4 & 5133) The probability of in~fiight conflict decreases. 

@ None of the 

3. Upon evaluating the traffic:. situation depicted above which 
a irc:raft is (are) the most c:ritical threat ( s ) ? 

B-30 
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(Responses contained in Pilot Record) 

4. Which of the following is false? 

1) The threatening aircraft is 200 feet below you. 

@ The threatening aircraft is climbing. 

3} The most threatening intruder is located at 10 o 'cloek. 

4) The large "X" represents the point of ·closest approach .. 

... . . ~ 

Lines 4 & 5/Entry· 5 

-- ..__ _ 

---- __:..,. 
- -· · ·--- ·- ·· . -· . -

S. Which of the following is false? 

1) Proximate aircraft are displayed because they set limits . 
on possible maneuvers to avoid or resolve a conflict. 

2) Proximate aircraft are displayed because they can ·at - -
any time. become a threat. 

Proximate aircraft are never displayed when_a criticaL 
threat appears.. 

4&.5/6 

4} Proximate aircraft advisories occur with any altitude- · -
separation of less than 2000 feet and range less than. · 
2 nautical miles. 

6. The symbol ~ means: 

1) The aircraft is ATARS equipped. 

The aircraft is controlled by ATC. 
4&.517 

3} The aircraft is a threat. 

4) None of the above. 
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(Responses contained in Pilot Record) 

@ 

B 

\ 

7. If your screen is clear (no traffic) , the ATARS display will 
alert you to the presence of a threat by: 

1) Displaying the relevant symbols on your screen. 

2) Emiting a 'beep-beep' every 4.7 seconds. 
Lines 4 & 5/Entry 8 

3) Emitting a synthesized voice warning 'threat'. 

8. Upon-e-valuatin·g~the tWo- separate sttuations -above, one-·caii___ 
conclude that: 

In situation B the threatening aircraft will pass 
behind you. 

2) In situation A the threatening aircraft will pass 4& 5/9 
in front of you. 

3) In both sitUations the altitude of the threatening air­
craft is identical to yours. 

4) In both situations the estimated point of closest ap­
proach will occur in 30 seconds. 

Given a threatening aircraft at 12 o'clock with the following pro­
perties: 

o velocity is. less than yours. 

o aircraft is 200 feet above you and descending. 

o range is 2 nm. 

o aircraft is turning. 

FORM 7C - GROUND SCHOOL EXAM-VERSION 3 
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(Responses contained in Pilot Record) 

9. Which figure will appear on your ATARS display? 

1) Figure a 
Lines 4 & 5/Entry 10 

2) Figure b 

3) Figure c 

@ Figur~--~ -- ___ . 

·--

A 

-~ -

--------~ - . ~ - -

10. All simultaneous thre.ats will: 

1) be represented by green target symbols. 

2) be supplied with relative motion lines. 
4& 5/11 

3) cause a resolution advisory to be di splayed. 

@ be represented by a blue '"'V'. 

-- --~ - --------------- -·- - · 
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(Responses contained in Pil.ot Record) 

11. A resolution advisory will: 

1) occur several minutes before the time of closest ap­
proach. 

2) . compel the pilot to take the recommended evasive 
action. Lines 4 & 5/Entry 1 

typically occur at most 30-40 seconds before the time 
of closest approach. 

.4) never occur when you ·really need it• 

_12. A yellow circle centered on the asterisk representing your 
own aircraft: 

1) defines a range of 4 nautical miles. 

2) defines a range within which an intruder will be identi-
fied as threatening. 

4& 5/13

® defines a range of 2 nautical miles. 

4) defines the advisory picture area. 
-. . 

13. Proximate aircraft which fall outside of the- advisory picture 
area: 

1) cannot be displayed by ATARS. 4& 5/14 

2) will be represented by an "Xn at the appropriate bear­
ing and at the edge of the picture area. 

3) will be represented by a green triangle which will 
always appear at the lower left of the picture area. 

@ will be· represented· by a green triangle at the appro­
priate bearing and at the edge· of the pict~re area. 

14. Which syinbol within the advisory picture area provides a 
graphic display of threatening traffic? 

1) a green ·~· 
4 & 5/15 

2) a yellow asterisk 

3) a blue ·~· 

@ a blue '"i:7' 
8-------·--- --------·- . 

FORM 7C - GROUND SCHOOL EXAM-VERSION 3 B-34 
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(Responses contained in Pilot Record) 

15. When a blue '+02 ' symbol appears next to a traffic symbol: 

1) a threatening aircraft is located 200 feet below you. 
Lines 4& 51 

2) a proximate aircraft is located 200 feet below you. Entry 16 

3) a threatening aircraft is located 20 feet above you. 

-@) a threatening aircraft is located 200 feet ·above you. 

. 16. An up rf) or down (~) arrow is displayed next to the alti­
tude information to tell you: 

1) whether your separation from the aircraft is increas­
ing or dec1:easing. 4&5/17 

the direction of vertical movement of a threatening 
aircraft. 

3) the predicted point of closest approacho 

4) the direction of vertical movement of proximate or 
threatening aircraft. 

For questions 17, 18, and 19, refer to the Figure below-. 

RIGHT 
NO CLI 

- 17. The symbol which depicts the present position of your plane 
is: 

4 & 5/181) 'f'' 
2) "+04 " 

4) - · · - \ 
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. (Re-sponses contained in Pilot Record) 

18.. The predicted point of closest approach of the threat is repre­
sented by: 

l) * Lines 4& 5/Entry 19 

2) R.ight 
NO CLI 

@ •x• 
4) 'i-1 

19. The symbol that depicts a threatening aircraft., its relative 
motion, course, and point of closest approach is: 

1) '-P' 
2) +04 

4& 5/'21)"

~\' 
20. Fast moving threats have: 

i) short course arrows. 

@ relative motion lines angled close to their 
4& 5/21course arrows. 

3) relative motion lines angled far away from their 
course arrows. 

4) blinking threat symbols • 

. -------
FORM 7C - GROUND SCHOOL EXAM-VERSION 3 
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APF'ENIIIX C 

DATABASE INDEXED TO DATA COLLECTION FORMS ...-... 
!.-_._ .· 

AND DESCRIPTION OF COiliNG DEFINITIONS 

This aPPendix indexes the fli~ht reco~ds, encounter records' 

and Pilot records to the data collection forms <shown in 

APPendi>' B>' and defines the codin~ s~:~stems u.s ·e·d to inPut 

the responses to the items on these forms into the d~tabase. 

This aPPendix is divided into the followins five sections: 

PAGE 

Desisna~ion of Database Entries for Flisht Rec~rds - c- 3 

Desisnation of Database Ent~ies for Encounter R~cords c- 6 

Desisnation of Databa•e Entries for Pilot Records ·c-10 

Codins Definitions for Text ResPonses from Flisht Ilebriefins C-13 

Codins Definitions for M-aneuvers and Resolution Advisories C-14 

Each location in the three data records (spe~ified b!:l •Line• 

number and •Entr~:~• number> is accomPanied b!:l the •Form• 

number and the •rtem• number on that form f~r ' which the 

location Sives the resPonse. The •comments• column exPlains 

those entries t~at do not correspond to a auest~on from the 

data collection forms Ce.s. line numbers), and sives the 

codins definition for the resPonses to the data collect ion 

form items. This column is blank when the codins definition 

for a Particular auestion is exPlicit!~:~ determined b!:l the 

auestion <e.s •. a 0-9 ratins scale>. The codins definitions 
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.. 

for sub~ect Pilot maneuvers and issued resolution advisories 

are Presented seParate!~ at the end of this aPPendix. 

The database entries which corresPond to the Form 1 

auestions <Prefli~ht Exam) do not rePresent the sub~ect 

Pilot's actual resPonses; the~ represent whether the sub~ect 

Pilot's resPonse was correct, Partiall~ correct, or wrons. 

Some entries are labeled •Not used• or •set to ••• • either 

r · because the!:l were never assisned, or because other than one....... 

Particular resPonse to the auestion would make the Presence 

of that ~lisht's data in the database illosical ('for 

(~ instance, an!:l resPonse but •No• to the auestion •was the 

flisht aborted?•> • 
.._. 

; . 
·-.:. 

[r .. 
'·· -:! 

......> 
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DESIGNATION OF DATABASE ENTRIES FOR FLIGHT RECORDS. 

LINE ENTRY FORM ITEM COMMENTS 

1 1 Flas for start of Flisht Record <•11111) 
2 .,--

1 
2 

Flisht number (preceded b~ •F•) 
SubJect Pilot identification number 

2 3 Date 
2 4 Number of er.cour.ters in this fliSht 

...-. 2 Averase difference between tin.es rePorted 
b~ the observer and times rePorted b~ the 
s~stem data extraction fo~ the same events 
durins this flisht 

2 6 Number of lines to follow in thi!r fliSh-t 
3 1 line nun.ber 
3 2 Form r.umber <=1) 
3 3 SubJect Pilot identification numb•r 
3 4 SubJect Pilot's flisht number (l ~ 6) 
3 5 Date 
3 6 1 1 O=Wrons, 1=Partiallw correct, 2=Correct 
3 7 1 2 O=Wronsr 1=Partiall~ correct, 2=Correct 
3 8 1 3 O=Wrons, !=PartiallY correct, 2=Correct 

r,-.
\.;,::. 3 

3-
9 
10 

1 
1 

4 
s 

O=WronSr 1=Partiallw correct• 2=Correct 
O=Wrons, l=Partiallw correct, 2=Correct 

4 1 Line Number 
4 2 Form number <=1> 
4 3 1 6 O=Wronsr l=Partiallw correct, 2=Correct 
4 4 1 7 O=Wrons' l=Partiallw correct• 2=Correct 

·....:.· 4 
4-

5 
6 

1 
1 

8 
9 

O=WrcnS• !=PartiallY correct, 2=Correct 
O=Wrons, !=PartiallY correct, 2=Correct 

4 7 Not used <set =O> 
c. 4 8 Not used <set =O> 

4 9 Not used (set =O> 
4 10 Not used <set =O> 

0 5 
5 

1 
2 

Line number 
Form number <=2> 

3 Observer identification numbers ~~we 
C· 

5 4 2 1 
3-disit numbers seParated bw a zero> 
Date <MMDDYY> 

5 s 2 2 Tin•e <HHMMSS) 
5 6 2 3 
5 7 2 4 
5 8 2 5 
5 9 2 6 Two 3-disit numbers seParated b~ a zero 
5 10 2 7 A=1r' B=2r C=3r D=4r E=S, F=6 
6 1 Line number 
6 2 Form number 
6 3 2 a 1=272Ar 2=C172 <Tail numbers> 
6 4 2 9 1=732VGr 2=N50 <Tail numbers) 
6 5 2 10 Eaual to zero <OK) for all flishts in 

database 
6 6 2 11 
6 7 2 12 Hundreds of feet <999=Clear> 
6 8 2 13 Nautical miles 

C-3 
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DESIGNATION OF DATABASE ENTRIES FOR FLIGHT RECORDS Ccont.> 
c 

LINE ENTRY FORM ITEM COMMENTS 

6 9 2 14 O=None, 1=Haze, 2=Fo~' 3=Cloud~' etc. 
6 10 2 15 Farenheit <-99=Missin~ resPonse> 

,.,._ 
\:... . 

7 
7 

1 
2 

Line number 
Form number <=2> 

7 3 2 16 Farenheit <-99=Missin~ resPonse> 
7 4 2 17 Ile~rees 

\ ... 7 
7 

5 
6 

2 
2 

18 
19 

Knots 
Hundredths of inches of mercur~ 

7 7 2 20 4 di~its~ 2 MSD's are direction in tens 
·of de~rees' 2 LSD's are wind sPeed in knots 

7 8 2 21 6 di~its <HHMMSS> 
7 9 2 22 EGual to 0 CNo abort> in all fli~hts 

in database 
7 10 2 23 O=No, 1=Yes 
8 1 Line nulltber 
8 2 Form number C=2> 
8 3 2 24 6 di~its <HHMMSS, 999999=Not started) 
8 4 2 25 6 disits CHHMMSS> 
8 5 2 26 Hundreds of feet 
8 6 2 27 Nautical miles 
8 7 2 28 3 di~it code 
8 8 Not used <set ~o> 
8 9 Not used (set =O> 
8 10 Not used Cset =O> 
9 1 Line nu11aber 
9 2 Form nulltber <=3> 
9 3 3 1 
9 4 3 2 
9 5 3 3 O=No ~cod, 1=0K 
9 6 3 4 O=Nor 1=Yes 
9 7 3 5 O=Nor 1=Yes 
9 8 3 6 
9 9 3 7 
9 10 3 8 
10 1 Line nUITtber 
10 2 For11r number (=3) 
10 3 3 9 
10 4 3 10 
10 5 3 11 
10 •6 3 12 
10 7 3 13 
10 8 3 14 ..,.... 

-· 10 9 3 15 
10 10 3 16 
11 1 Line number 
11 2 Form mJmber <=3) 
11 3 3 17 Relative ev~luation of Traffic Advisor~ 

versus Resolution Advisor~; 4 di~it 
number~ 2 MSD's concern Traffic 
Advisor~' 2 LSD's concern 

C-4 
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DESIGNATION OF DATABASE ENTRIES FOR FLIGHT RECORDS <cont.> 
/ _- . 

LINE ENTRY FORM ITEM COMMENTS 

( ' Resolution Advisors 
11 4 Not used <set to latter half of entrs 3> 
11 5 3 18 1=Never' 2=Someti1Jres' 3=0ften, 4=Alwass 

r 11 6 3 19 1=Not at all• 2=Sometimes, 3=Vers\ 

11 7 3 20 1=Never, 2=Sometimes• 3=0ftenr 4=Alwass 
11 8 3 21 1=Forget about the screenr 2=Continue to 

consult the traffic and r~solution 
adviso~iesr 3=Ignore further traffic 
advisories, but ~espond to resolution 
advisories' 4=Continue 
to consult traffic advisories• 
but ignore resolution advisories 

.-;: · - 11 9 3 22 1=Not useful at all• 2=Somewhat useful, 
3=Vers useful 

11 10 3 23 l=Not at all confident, 2=Somewhat 
.~- confident• 3=Vers confident 

12 1 Line nu11rber 
12 2 Form nuaber <=3> 
12 . 3 3 24 l=Not at all confident, 2=Somewhat 

con~ident• 3=Ver~ confident 
12 4 3 25 
12 5 3 26 
12 6 Not used <set =O> 
12 7 Not.used <set =O> 
12 8 Not used <set =O> 
12 9 Not used <set =O> 
12 10 Not used <set =0) 
13 1 Line number 
13 2 Form number <=3> 
13 3 3 27 Text comments <see below for coding) 

• ':,,. 13 4 3 27 Text comments <see below for codins> 
13 5 3 27 Text comments <see below f~r codins> 
13 6 3 27 Text comments <see below for coding) 
13 7 3 27 Text comments (see below for codirrS) 
13 8 3 27 Text comments (see be-low for codins> 
13 9 3 27 Text comments <see below for codins> 
13 10 3 27 T~xt commeMts <see below fo~ codins> 
14· 1 Flas. for end of flisht record <=22222>- - · 

; ;:' 

j,. 
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DESIGNATION OF DATABASE ENTRIES FOR ENCOUNTER RECORDS. 

LINE ENTRY FORM ITEM COMMENTS 

1 1 Fla~ for start of encounter record <=33333) 
.2 1 Encounter number (Preceded b~ •E•) 
2 2 SubJect Pilot identification number 
2 3 Fli~ht number 
2 4 Number of surveillance records to follow 
2 5 Chronolo~ical Observation number (Preceded 

b!:l • 0. ) 
3 1 Line number 
3 2 Form nuntber <=4) 
3 3 Observer identification numbers; two 

3-di~it numbers seParated b~ a zero 
3 4 4 1 

c . 3 5 4 2\.._; 

3 6 4 3 (1-6) 
3 7 4 4 <1-4) 
3 8 4 5 0-9 ratin~ scale 
3 9 4 6 0-9 ratin~ scale 
.3 10 4 7 0-9 ratins scale 

C · 4 1 Line. number 
'-··· 

4 Form nuntber <=4) 
4 3 4 8 0-9 ratins scale 
4 4 4 9 6 disits <HHMMSS) 
4 5 4 10 6 disits <HHMMss~ 999999=Never saw) 
4 6 4 11 !=Proximate, 2=Threat' 4=Resolution 

c Advisor~ 

4 7 4 12 6 disits <HHMMSS, 999999=Never saw) 
4 8 4 13 O=Mora than one, !=Planned' 2=UnPlanned 
4 9 4 14 !=Proximate, 2=Threat, 4=Resolution 

Advisor!:~, combinations take the sum 
4 10 4 15 !=Head-on, 2=Lateral, 3=Tail-chase 

('··,. 5 1 Line number
\;;..;.· 

5 2 Form nuntber <=4) 
5 3 4 16 0=1 aircraft, !=More than one, most 

critical Planned' 2=More than one' most 
critical unPlanned · 

5 4 4 20 O=No, 1=Yes 
5 5 4 22 O=No, 1=Yes 
5 6 4 23 6 disits <HHMMSS~ 999999=Never left course) 
5 7 4 24 O=No~ 1=0ther traffic~ 2=Lost DABS, 3=Lost 

ATARS' 4=Most critical was unPlanned 
5 8 4 25 1=Too soon~ 2=About risht, 3=Too late 
5 9 4 26 !=Correct, 2=Not correct, 3=Not aPPlicable 
5 10 4 30 Hundreds of feet 
6 1 Line number 
6 2 Form number <=4) 
6 3 4 31 0-9 ratir•!l scale 
6 4 4 32 O=No, 1=Yes 
6 5 4 33 O=No, 1=Yes 
6 6 4 34 0-9 ratin!l scale 
6 7 4 35 0-9 ratin!l scale 
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DESIGNATION OF DATABASE ENTRIES FOR ENCOUNTER RECORDS (cont.>r:. .. 
LINE ENTRY FORM ITEM COMMENTS 

6 8 4 36 O=No sood, 1=0K 
6 9 4 37 O=No sood, l=OK 
6 10 4 38 0-9 ratins scale 
7 1 Line nu1r1be r 
7 2 Form number <=4> 
7 3 Question number <=18> 
7 4 Encounter number 
7 5 4 18 Advi soro:~ to:~Pe; l=Pro:dmate·, 2=Threat, 

4=Resolution Advisor-:~ 
~--.- 7 6 4 18 Time at which advisor-:~ occurs CHHMMSS> 

7 7 4 18 O=SubJect Pilot did not maneuver in 
response to advisor-:~, !=SubJect Pilot did 

!'"'"'""", maneuver in response to advisor-:~· -·,.· 
7 8 4 18 Not used <set=-999999) 
7 9 4 18 Not used <set=-999999> 
7 10 4 18 Not used <set=-999999> 
8 1 Line nu111be r 
8 2 Form number <=4> 
8 3 Question number <=18) 
8 4 Set to encour.ter number if 

more than one advisor-:~ to:~Pe Present 
~- 8 5 4 18 Advisor-:~ twpe; 1=Proximate,2=Threat~ 

4=Resolution Advisor-:~ 
8 6 4 18 Time at which advisor~ occurs <HHHMSS> 

~ -:. 8 7 4 18 O=SubJect Pilot did not maneuver in 
resPonse to advisor-:~, 1=SubJect Pilot did 
maneuver in resPonse to advisor~ 

8 8 4 18 Not used <set=-999999> 
~--

8 9 4 18 Not used <set=-999999) 
8 10 4 18 Not used <set=-999999) 
9 1 Line nulflber 
9 2 Form number <=4> 
9 3 Question number <=18> 
9 4 Set to encounter nulflber if all 

three tYPes of advisorY present 
9 5 4 18 Advisor~ tYPe; 1=Proximate,2=Threat, 

4=Resolution AdvisorY 
9 6 4 18 Time at which advisorY occurs CHHMMSS> 
9 7 4 18 O=SubJect Pilot did not maneuve r in 

response to advisorsr !=SubJect Pilot did 
maneuver in resPonse to advisor-:~ 

9 8 4 18 Not used <set=-999999> 
9 9 4 18 Not used Cset=- 999999>-::..-~· 
9 10 4 18 Not used <set=-999999> 
10 1 Line number 
10 Form number <=4> 
10 3 Questior• number <=19 > 
10 4 Encounter number 
10 5 4 19 T~Pe of maneuver taken (see below 

for code> 
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DESIGNATION OF IIATABASE ENTRIES FOR ENCOUNTER RECORDS <corrt. > 
(
'- -· 

LINE ENTRY FORM ITEM COMMENTS 

c:·. 10 6 4 19 Bank ar.sle of' maneuver (desrees> 

c 
10 . 7 4 19 Horizontal course chanse ('feet) 
10 8 4 19 Rate of c 1 i 1r1b/descent ('ft/min) 
10 9 4 19 Altitude chanse <feet> 
10 10 Set to --1 it' maneuver preser.t 
11 1 Line number 

1( : 11 2 Form numbe.r (=4)
' .. 

11 3 Questior. number <=19) 
11 4 --- Set to encounter nu~r.ber i'f lftore· 

than one maneuver taken 

I 

r' . ·: 

11 5 4 19 T!:IPe o'f maneuver taken <see below 
for code) 

c .11 6 4 19 Bank ansle of maneuver Cdesrees> 
11 7 4 19 Horizontal course chanse (feet) 
11 8 4 19 Rate of' cl ilftb/descent <ft/JJdn > 

- · 
11 9 4 19 Altitude chanse (feet)c· 
11 10 Set to -1 if maneuver present 
12 1 Line number 
12 2 Form number <=4>c~· 
12 3 llue.stion nu~r.ber <=19.) 
12 4 Set to encounter number if three 

t~:~Pes of maneuver takenc-
1..,
~ 5 4 19 T~:~Pe of maneuver taken <see below 

'for code) 
12 6 4 19 Bank ansle of maneuver <desrees)G 
12 7 4 19 Horizontal course chanse ('feet> 
12 8 4 19 Rate of c 1 i 1r1b/descent ('ft/min> 

1.,... - • • 
~ ....... :-: _. ' 12 9 4 19 Altitude chanse ('feet> 

-12 10 Set to -1 i'f maneuver Present 
13 1 Line nu111ber 

( · 13 2 Form number (=4).. :. 

c 
13 3 Question number <=21> 
13 4 Encounter number 
13 5 4 21 First resolution advisor~:~ uP linked, 

(see below t'or code> 
13 6 4 21 set to -1 if at least 

G_:· one advisor~:~ is uP linked 
13 7 4 21 Second resolution advisor~:~ uPlinked, 

(see below for code> 
13 8 4 21 set to -1 i'f at least 

two advisories are uPl i r•ked 
13 9 4 21 Third resolution advisor!:~ uF-1 inJt..ed, 

<see below for code>~' 
13 10 4 21 set to -1 if at least 

three advisories are uP linked 
-~ 
--..: 14 1 Line number 

14 2 Form number <=4> 
14 3 Question number <=21) 
14 4 Set to encounter r.umber i'f lftore than 

three advisories are uPlir.ked 

C-8 
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DESIGNATION OF DATABASE ENTRIES FOR ENCOUNTER RECORDS <cont.> 

LINE ENTRY FORM ITEM COMMENTs · 

14 5 4 21 Fourth resolution advisor~ uPlinked, 
<see below for code> 

14 6 4 21 set to -1 if at least 
four advisories are UPlinked 

14 7 4 21 Fifth resolution advisor~ UPlinked' 
(see below for code> 

14 8 4 21 set to -1 if at least 
five advisories are UPlink~d 

14 9 4 21 Sixth resolution advisor~ uPlinked• 
(see below for code> 

14 10 4 21 set to -1 if 
six advisories are uPlinked 

15 1 Lir.e number 
15 2 Form number <=5> 
15 3 SubJect Pilot identification number 

~- 15 4 5 1 
15 5 5 2 
15 6 5 3 (1-6> 
15 7 s 4 <1-12) 
15 8 5 5 O=No• 1=Yes 
15 9 5 6 O=Too earl~, 1=About ·riSht• 2=Too late, 

3=Not aPPlicable 
15 10 5 7 O=No• l=Yes 
16 1 Line numbe-r 
16 2 Form number <=5> 
16 3 5 a O=Nor l=Still climbins to altitude• 

2=To acauire traffic visuall~ 
. -: : 16 4 5 9 O=Resolution Advisor~• 1=DisPla~, 2=Both• 

3.=None• 4=Not aPPlicable 
16 5 5 10 1=No sood• 2=0K• 3=Not aPPlicable 
16 6 5 11 1=Fasterr 2=Slower, 3=Same sPeed 
16 7 5 12 1=EauiPPedr 2=UneauiPPed 
16 a 5 13 O=Belowr l=Samer 2=Above 
16 9 5 14 0-9 ratins scale 
16 1 5 15 O=ATARS, 1=ATC, 2=Both 
17 1 Line number 
17 2. Actual closest Point of 

aPProach <CPA> in feet 
17 3 predicted CPA <in feet> 
17 4 Vertical comPonent of actual CP/11 -(in reet.> 
18 1 Flas · for end of encounter recor~ - <=44444) 

;,., 

;;r: 
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DESIGNATION OF 

{· 

LINE ENTRY FORM 

,.... -·- 1 1 
2 1 
2 2 6 
2 3 6 
2 4 6 

2 5 6 
2 6 6 

2 7 6 

2 a 6 
2 9 6 

2 10 6 
2 11 6 

( :; 2 12 6 
2 13 6 
2 14 6 

2 15 6 

2 16 6 
2 17 6 
2 18 6 

( . 2 19 6....... 
2 20 6 
2 21 6 

\. ··: 2 22 6;.::. 

2. 23 6 
2 24 6 
2 25 6 
2 26 
3 1 
3 2 6 
3 3 6 

'-... ,.~ 

DATABASE 

ITEM 

B 
B 

B 
B 

B 

B 
B 

c 
c 
c 
c 
c 

c 

Dl 
Dl 
Dl 
Dl 
Dl 
D1 
D2 
D2 
D2 
D2 

D2 
E 

ENTRIES FOR PILOT RECORDS. 

COMMENTS 

Flas ~or start o~ Pilot Record <=77777) 
Line number 
SubJect Pilot identi~ication number 
Ase <~ears) 

l=Marriedr 2=SeParatedr 3=Divorced 
4=Widowedr S=Sinsle/Never Married 
Number o~ Children <9 ~or 9 or more) 
O=ComPuter Sciencer 1=Pro~essional<MDr 
LLBr DDSr etc.)r 2=0ther sel~-emPlo~edr 
3=Manasement or administration' 
4=Ensineerins or technical, 5=Mechanical 
(A/Cr autor etc.)r 6=Salesr 7=Clericalr 
B=Public servicer not in Previous listr 
9=UnemPlo~ed or retired 
!=AerosPace Ensineerr 2=Aviation 
OPerations SPecialist, 3=Flisht 
Simulation SPecialist, 4=ComPuter· 
Prosrammerr S=Section Chie~r 6=Air 
Tra~~ic Control SPecialist, 7=0Perations 
Research Anal~str B=ProJect Managerr 
9=Division Chie~ 
Number o~ ~ears <O i~ < 1 ~ear) 
!=Graduated hish schoolr 2=Some college, 
3=Graduated ~rom 2 ~ear college, 
4=Graduated ~rom 4 ~ear college, 
S=Some graduate schoolr 
6=Advanced desree <M.s., M.A., Ph.D.>r 
7=Trade/Vocational training 
Years ago 
Months aso 
Months aso 
Class 
Years aso <O i~ < 1 ~ear or neverr 9 
i~ 9 ~ears or more) 
Years aso <O if < 1 ~ear or neverr 9 
i~ 9 ~ears or more> 
l=Yesr 2=No 
l=Yesr 2=No 
l=Yesr 2=No 
l=Yesr 2=No 
l=Yes' · 2=No 
1=Yesr 2=No 
l=Yesr 2=No 
l=Yesr 2=No 
1=Yesr 2=No 
l=Yesr 2=No 
Not used <set =0) 
Line number 
l=Yesr 2=No 
Nearest 10 hours 
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. .. . . DESIGNATION OF DATABASE ENTRIES FOR PILOT RECORDS <cont.> ...... 

LINE ENTRY FORM ITEM 
c: 

3 4 6 E 
3 5 6 E 

,-"'7"' ~. 
; ., 3 6 '6 Fl 
::~ .· 

3 7 6 F1 
3 8 6 F1 
3 9 6 F1 
3 .10 6 F2 
3 11 6 . F2 
3 12 6 F2 
3 .13 6 F2 
3 14 6 F2 
3 15 6 F2 
3 16 6 F2 
3 17 6 F3 
3 18 6 F3 
3 19 6 G 
3 20 6 G 
..3 21 6 G 

3 22 6 G 
3 23 6 H 
3 24 6 - H 
3 25 6 I 

' 3 26 6 IC-· 
4 1 
4 2 7 1 
4 3 7 2 
4 4 7 3 
4 5 7 4 
4 6 7 5 
4 7 7 6 
4 8 7 7 
4 9 7 8 

.4 10 7 9 
4 11 7 10 
4 12 7 11 
4 13 7 12 
4 14 7 13 

. 4 15 7 14 
4 16 7 15 
4 17 7 16 
4 . 18 7 17 
4 19 7 18· 
4 20 7 19 
4 21 7 20 
4 22 
4 23 
4 24(t 
4 25 
4 26 

COMMENTS 

Nearest 10 hours (99 i~ > 1000> 
Nearest 100 hours 
Hours 
Hours (99 i~ > 100> 
Hours (99 i~ > 100) 
Nearest 10 hours 
Nearest 100 ho.urs 
Hours 
Neare~t 100 hours 
Hours 
Nearest 10 hou~s 
Hours 
Not used (set =O> 
Nearest 100 hours 
Nearest 10 hours (99 i~ > 1000) 
Number o~ simulator t~Pes 
Total number o~ simulator hours 
Number o.~ exPerimental ai rcra~t 
and advanced avionics 
Total number o~ hours o~ above 
Number o~ membershiPs in clubs, etc. 
Number o~ aviation awards 
Number o~ incidents 
Number o~ accidents 
Line number 
Response ( 1-4)' ~i rs-t exallt administration 
ResPonse C1-4)r ~irst exam adainistration 
ResPonse (1-4), ~irst exam administration 
Response <1-4), ~irst exam administration 
Response C1-4)r ~irst exam administration 
ResPons• (1-4>• ~irst exam administration 
ResPonse Cl-4>• ~irst exam administration 
Response Cl-4>• ~irst exam administration 
ResPonse <1-41• ~irst exam administration 
Response C1-4)r ~irst exa~ administration 
ResPonse (1-4), ~irst exam administratio~ 
ResPonse <1-4), ~irst exam administration 
ResPonse C1-4)r ~irst exam administration 
ResPonse ( 1-4) ,. ~i rst exam administration 
ResPonse· <1-4.)' ~i rst exanr adarinistration 
ResPonse <1-4), ~irst exam admiriistJOation 
Response Cl-4>• ~irst exam administration 
ResPonse <1-4), ~i rst. exam administration 
ResPonse C1-4)r ~irst exam administrat.ion 
Response C1-4)r ~irst exam administration 
Not used <set =O> 
Version o~ the exam Pilot took ~irst Cl-3) 
Not used <set =O> 
Pilot 1 s total score <Out o~ 20 auestioris> 
Not used <set =O> 



.
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DESIGNATION OF DATABASE ENTRIES FOR PILOT RECORDS <cont..>c· 
LINE ENTRY FORM ITEM COMMENTS 

C' 
- 5 . 1 L.ine number 
. 5 2 7 1 ResP.onse (1-4), second exam administration 
5 3 7 2 ResPonse ( 1-4), second exam administration(' 
·5 4 7 3 ResPonse (1-4), second administratione>~am 

5 5 7 4 ResPonse ( 1-4), second exam administration 
t·,. ' 5 6 7 5 Response ( 1-4.), second exam administration 

5 7 7 6 ResPonse (1-4), second exam adainist.rat.ion 
5 8 7 7 ResPonse <1-4), second exam administration 

I - 5 9 7 8 ResPonse (1-4), second exam administrationI 

5 10 7 9 ResPonse <1-4), second exam adnlinist.rat. ion 
5 11 7 10 ResPonse ( 1-4), second exam administration 

.. -- 5 12 7 11 ResPonse <1-4), second exa11a administration 
5 13 7 12 ResPonse (1-4), second exam ad•linist.ration 
5 14 7 13 Response ( 1-4), second exam adBlinist.rat.ion 
5 15 7 14 ResPonse ( 1-4), second e:>:am adainist.rat.ion - · 5 16 7 15 ResPonse ( 1-4), second exam administration 
5 17 7 16 ResPonse ( 1-4)' second exam administration 
5 18 7 17 ResPonse <1-4), second exam administration 

~-

5 19 7 18 ResPonse (1-4),. second exaut administration 
5 20 7 19 ResPonse ( 1-4>, second e>:am administration 
5 21 7 20 ResPonse ( 1-4)., second exam administration 
5 22 Not. used <set. =O> 
5 23 Version o-r t.he exa1111 Pilot. t.ook second (1-3) 

-· 
;'- 5 .24 Not. used <s .et. =O> 

5 25 Pilot's total score <Out. o-r 20 ·auest.ions> 
5 26 Not. used <set. =O> 

-I 6 1 Flas -ror end o-r Pilot. record <=88888) . 
'·~ . 

·.....::-· 

r · 

....... . 
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CODING DEFINITIONS FOR TEXT RESPONSES FROM FLIGHf DEBRIEFING 

( . Question 27 from the flisht debriefins form asks for 

sussestions of mods or imProvements to the displa~. These 
c 

text comments were subseauentl~ classified and coded to 

C facilitate entr~ into a numerical database. The codins 

definitions us~d foLlow: 

01 REMOVE THE TIC MARKS 
02 REDUCE THE INTRUDER SYMBOL TO THE BASIC •+• 
03 SOMETIMES THERE IS TOO MUCH CLUTTER 
04 MOVE THE SCREEN CLOSER TO THE PILOT 
05 ENLARGE THE SCREEN 
06 MAKE THE SCREEN SUNLIGHT READABLE 

~-· 

.......· 07 THE THREAT SHOULD BE RED 
08 THERE SHOULD BE AN AUDIO SIGNAL TO ALERT THE PILOT OF ~ PROX 

809 THE X• AT THE END OF THE POINT OF CLOSEST APPROACH 
SHOULD BE A DIFFERENT SYMBOL 

10 I RECIEVED A LATE ADVISORY THIS FLIGHT 
11 THERE IS TOO MUCH INFORMATION IN TOO SMALL OF AN AREA 
12 THE •+• •-• TO DENOTE VERTICAL DIRECTION WAS GOOD 
13 THE ADVISORY AREA SHOULD BE INCREASED 
14 THERE WAS A LOT OF OVERLAPPING 
15 THE OUT-OF-RANGE SYMBOL NEEDS TO BE USED MORE OFTEN 
16 A TIME FILTER ON TAIL CHASES WOULD HELP ALOT 
17 I RECIEVED A BAD COMMAND THIS FLIGHT 
18 I WOULD LIKE TO SEE ATARS OPERATE IN A BUSY AREA 
19 THERE SHOULD BE A COUNT DOWN TO TIME OF CLOSEST APPROACH 
20 THE THREAT SHOULD BE FLASHING 

r 21 NO COMMENTS 
--~ 
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CODING DEFINITIONS FOR MANEUVERS AND RESOLUTION ADVISORIES 

The encounter records contain the observer's record of the 
~ -- ·.
'· 

~aneuvers that were taken b~ the subJect Pilot (form 4, item 

' 19), and of the resolution advisories that were issued to 

the subJect aircraft (form 4, item 21>. 

The surveillance records also contain a record of the 
( 

resolution advisories tha~ were issued to the subJect 

aircraft, but___ -t.he~ use a different codins s~stem from that 
··... . 

of the encounter records. The surveillance records divide 

the information into two catesories: one with the Positive 

r and nes~tive advisories coded, and the other with vertical 

sPeed limit CVSL> advisories coded • 
....,. . 

_., .... 
· ...... : 

MANEUVER/ADVISORY ENCOUNTER REC. SURVEILLANCE REC. 
;~:. · 

RESOLUTION VSL 

A •. TURN RIGHT 1 128 
B. TURN LEFT 2 64 
c. CLIMB 3 32 
D+- DESCEND 4 16 
E.. IIO NOT TURN RIGHT 5 8 
F+- DO NOT TURN LEFT 6 4 

·-- - G .. DO NOT CLIMB 7 2 
H. DO NOT DESCEND 8 1 
I. LIMIT CLIMB tO 500 FPM 9 1 

. ··1 . 

·.:._- J • LIMIT CLIMB TO 1000 FPM 10 2 
K:. LIMIT CLIMB TO 2000 FPM 11 3 
L. LIMIT DESCENT TO 500 FPM 12 4 

...._.· M • . LIMIT DESCENT TO 1000 FPM 13 --- 5 
N. LIMIT DESCENT TO 2000 FPM 14 6 
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	Figure

	11.Lll 
	Flight Record #2 22222 
	.. 
	. r: 
	.r . coPies o~ the data, collection forms for the ~li~ht records, encounter records, and Pilot records. 
	_FLIGHT RECORDS. The fli~ht records contain the resPonses to 
	r
	-auestions from three data collection forms that were Primaril~ on the ~round: 
	,_, 
	comPleted 

	1. b~ the subJect Pilot
	Preflisht e>:all•• This was tai'..en 

	' . 
	a~sess his comPrehension o~ advisor~ service. 
	Prior to the fliSht to 
	the 

	2. Fli~ht los. ComPleted b~ the observer' this form 
	.
	contains data concernins weather conditions' altitudes, identification of Personnel, and relevant times. 
	C
	·-
	.· 

	3. debri~e"fins&. This contains 27 auestions about fli~ht and the advisor~ service that were
	Fli.sht 
	the 

	0· 
	b~ the subJect Pilot after the flis&ht was 
	answered 

	-
	•.. 
	"'·

	C comPleted. 
	ENCOUNTER RECORDS. The encounter records contain the responses to auestions from two data collection -forms that were comPleted in the air. 
	1. 
	1. 
	1. 
	b~ the · observer and cohtains specifics about the develoPment o~ the disPla~ed information, and the subJect. Pilot's reactions. 
	Encounter los&. This was comPleted 
	encounter' the 


	2. 
	2. 
	Encounter debriefins&. After each encounter the 


	..;..·· 
	observer asked the subJect Pilot a series of twelve advisor~ 
	auest.ions about the encounter and the 

	4 
	service, and recorded the answers on this form. 
	RECORDS. The surveillance records contain information obtained b~ the Mode S sround s~stem. This includes, for each radar scan <ever~ 4.7 seconds), the Position and velocit~ of both the subJect and intruder aircraft, the time o-r each scan, and the advisories that were issued to the subJect aircra-ft. When the encounter involves more than one intr~der ai~craftr there are more than one surveillance record, one for each intruder. 
	SURVEILLANCE 

	\ .•. 
	.. 
	·r 
	PILOT RECORDS. The Pilot records contain the responses to the auestions from two data collection forms that were coaPleted on the s~ound before an~ flishts were made. 
	1. Sub~ect Pilot backsround information. This form contains Personal data such as ase, t~Pe of work' 
	c 
	and details of flisht exPerience. 
	2. Ground school exam. These were siven to the Pilots before and after a half-da~ classroom trainins session to assess the knowledse sained f~om Prior self-stud~ with a Pilot's manual <Reference 1), and the knowledse sained from the trainins session. 
	(i 
	Three versions of the same exam were used. ',
	C

	-
	C' 
	(., 
	""-·· 
	c 
	6 
	.. 
	_ 
	RECORD FORMAT. 
	The fli~ht records• encounter records• and Pilot records are 
	the~ contain answers to a 
	eaeh of constant lensth because 

	specific number of auestions. The surveillance records are _of variable lensth because the number of radar scans that an fo~ each encounter. 
	encounter involves is different 

	entr~ of <~1> or <-999999> to a auestion in either a flisht record, encounter record• or Pilot record denotes that the answer to that auestion was either missins or did readil~ confo~m to the reauested format ~or that aues:tion. For each of' the record t~Pes the ~i-rst -line <which is Just a. series of rePeated numbers denotins th~ start of a ~or that ~ecord. -Line number 2 of each record <excePt the Pilot records> is called necessar~ to identif~ the record ' uniauel~. 
	An 
	not 
	record) is considered •line number 1• 
	the •header line•{ and contains information 

	I 
	Most of the entries in the flisht records• encounter valu~s. AlPhabetic sparinsl~ to aid in locatins sPecific __records and in readins throush the file. The surveillance 
	_re.co..rds, and Pilot records are inteser 
	characters are used 

	records are in a mixed format. In the followins format _descriPtions an underscore <-> denotes a blank SPace and -.~aPital letters cF, E, a, s, and L> are lite~al characters _in the examPles. 
	7 
	.. . . 
	·....... 
	FLIGHT RECORDS. Each of the fli~ht records is fourteen lines
	( 
	lon~. The first line of each flisht record is a line of five 
	r 
	ones <11111) which delimits the be~~nnin~ of the fl~sht record. The header line (l~ne number 2> contains six fields of five columns each in the followin~ format: ____Fff----PP-mmdd!:i!:l------n----ttt___bbbb where
	\ 

	.. · 
	.. · 
	C

	,· 
	ff = flisht number 
	(' 
	...... 
	PP = Pilot code number mmdd!:lw -=· date <month-daw-wear>
	c 
	n number of encounters in this flisht ttt averase observer's time arinus swstem time for this flisht <in seconds>
	= 
	= 

	c·, 
	bbbb number of lines to follow header in this flisht 
	= 

	.-':-. 
	The eleven lines followins the header line <line numbers 3 
	r ·
	-

	L -thro~Sh 13> contain the coded responses to the Guestions in forms 1, 2, and 3 (prefli~ht exam• flisht los~ and flisht res?ec~ivelw>. Each of these lines contains ten seven-column-risht-Justified fields. The first entr!:l in each . ~ine is the line number for that record and is of the form: _ffOLX>t where: ff =flisht number xx = line number 
	debriefins 

	The se6ond entr!:l in each line is the number of the form from which comes the information contained on the line. The 
	) 
	8 
	,. 
	. 

	remainins entries are the coded resPonses from the form. entr~ number) of the resPonses to each auestion accomPanies each auestion on the forms in APPendix B. An exPlanation of the codins s~stems used for the resPonses• as well as a comPlete 
	Desisnation of the location Cline number and 

	~lisht records, encounter records• and Pilot records• is c6ntained in APPendix c. 
	indexins of the 

	The last line Cline number 14> ~f the fiisht record is a o~ five twos · C22222) which delimits the end of the flisht record. 
	line 

	ENCOUNTER RECORDS. Each of the encounter records is eishteen ~irst line of each encounter record is a line of five threes (33333) which delimit the besinnins of the encounter record. The header line · (lin~ -number 2> contains five fields of seven columns each in the followin• format: 
	lines lons.. The 

	-----Ee_____pp_____ff______s ___Qccc 
	where 
	e = encounter number in flisht ff 
	PP = Pilot code-number 
	ff = 'flisht number 
	s =· number of survei 11ance records fo11owins this encounter 
	ccc = observation number <chronolosical number of encounters 
	across all flishts 
	The fourteen liries followins the header line Cline numbers 3 
	FAA WJH Technical c t 
	IIIII// IIIII lim11/U UW IIIII ~Ill IIIII~mn1 er
	9 
	00090103 
	• 
	C: 
	throush 16> contain the coded responses to the auestions in encounte~ debriefins, resPectivelw>. Each of these lines contains ten seven-column risht-Justified fields. The first entrw in each line is the
	forms 4 and 5 (encounter los and 

	c· 
	fo~ that record and is of the form: 
	line number 

	c 
	_ffeLxx . where
	. . 
	C

	~f = flisht number 
	c 
	e = encounter number in flisht ff xx = line number
	r:· 
	'\....... 
	The second entrw in each line is the number of the for• from which comes the information contained on the line. The remainins ·entries are the coded resPonses fro" 'the form. Desisna'tion of the loca'tion Cline numbe~ an~ ehtrw numb~r> .of 'the responses to each aues'tion accomPc:mies each auestion an the forms in APPendix B. An exPlanation of the codins 
	.sws'tems used for 'the resPonses' as well as a comPle-te jndexins ~f the flish't records' encounter records, and Pilot, records' is contained in APPendix c. 
	Line 17 con-tains four seven-column fields. The firs't entrw 
	is the line number (forma-tted as above) and the followins 
	three entries are~ resPe~'tivelw, the ac'tuaL Closest Point, of 
	_APProach (aCPA) between the two aircraft, 'the miniMum Predicted Closest Point of APProach <PCPA>, and the vertical comPonent of the aCPA. These values were calculated from the surveillance record(s) which follow the encounter record. 
	10 
	~ ..: . 
	Figure
	The last line <line number 18> of the fli.Sht record is a line of five fours <44444> which delimits the end of the flight record. 
	SURVEILLANCE RECORDS. The number of lines in each surveillance record is variable beacause the number of radar scans in each encounter was variable. The first. l~ne of each surveillance record is a line of five fives (55555) which delimits the besinning of the surveillance record. The header line <line number 2> contains ten fields of seven columns in the following ~ormat: 
	Figure
	where 
	rs = surveil~ance record number rout. of' ...a-total 
	number of s surveillance records f'or this encounter 
	iiii = ATCRBS identification number of intruder 
	aaaaaa = actual Closest Point of APProach <aCPA> 
	ecce = scan number at which aCPA occurs 
	aaa = number of scans in this surveillance record 
	ff = flight number 
	e = encounte~ number 
	gggS = slot number of Mode S extraction taPe 
	uuuu = reel number of Mode S extraction taPe 
	v = Mode s site used for this flisht <1 = FAATCr 
	2 =Elwood.-and 3 = Clementon> this is imPortant for 
	interPreting Position rePorts, which are relative to site. 
	Each line following the header <line numbers 3 to aaa + 2> 
	11 
	\.:, .. 
	c· 
	corresPonds to one scan of' the Mode S sensor. Table 1 sives
	c·· 
	o~ each column in these lines' the units (in 
	the assisnment. 

	c· 
	speci~icat.ion <in souare 
	Parentheses), and the FORTRAN 'field 

	brackets C J >• 
	F: 
	':_. ' 
	TABLE 
	,~ 
	COLUMNS 1 5
	'-.. 

	C· 
	·.: 
	7 
	17 

	19 .25 
	r
	'--> 26 33 35 41
	-

	c: 
	43 49 51 57
	. 
	C
	. 

	'59 65 67 69 -75
	G
	-

	: ·-: -81
	77 
	79 

	r. 
	i~' 82 -89 
	. 
	...... 91 -97 
	_.· 

	99 -105
	· ·. .· 
	(-... · 107 113 
	'-.:.,) 
	115 121 
	;• . 
	123 129 
	' ...; 
	The last ~ aoo + 3> 
	1 -DESIGNATION OF SURVEILLANCE RECORD FORMAT 
	MEANING 
	Scan nuJJtber CISJ Time <> _X-Posit.ion of' subJect. aircraf't. relative to sensor in nautical miles (nm.> o~ subJect. aircraf't. relative t.o sensor <na.) CF7.3J 
	HH:MH:SS.SS
	CI2,':',I2,':',FS.2J 
	Y-Posit.ion 

	CF7.3J 
	Altitude of' subJect. aireraf't. Velocit.!:l of' subJect. aircraf't. X-direct.ion Cnm.ls> CF7.3J Velocit.lil of' subJect. aircraf't. Y-direct.ion <nm.ls> £F7.3J ai~craf't. z;...direct.ion <f't..•/min> CF7.3J AdvisorY state: 
	Velocit.!:l of' subJect. 
	1=Proximat.er 

	Cf'eet.> CF7.0J in in in 
	2=Threat., 4=Resolut.ion 
	AdvisorY' Combinations are summed . CilJ Three-dimensional seParation Cf'eet.> CF7.0J Coded r•solut.ion advisories <see APPendix C f'or codins> CI3J 
	Ver~ical sPeed limit. (see APPendix C f'or codins> CI1J 
	.. 

	X-Posit.ion of' int.ruder .aircraf't. relative to sensor in nautical miles Y-Posit.ion of' intruder aircraf't Cnm~> CF7.3J Altitude of' intruder aircraf't. ('feet.> VelocitY of' intruder aircraf't. in X-direction Cnm./s) CF7.3J Velocity of' intruder aircraf't in Y-direction Cnm.ls> CF7.3J 
	relative to sensor 

	VelocitY of' intruder aircraf't. in Z~direction Cf't../min> CF7.3J 
	Cnm.> CF7.3J CF7.0J 
	line of' the surveillance record Cline number-is a line of' 'five sixes (66666> which delimits the· 
	_,nd of' each surveillance record. 12 
	PILOT RECORDS. Each of t.he Pilot. records is six lines lons. The first. line of each Pilot. record is a line of five sevens <77777) which delimits t.he besinninst of t.he Pilot. recordr 
	•and t.he last. line is a line of five eistht.s (88888) which delimits t.he end of t.he Pilot. record. The ~our lines in between each contain a seven-column -field for ~ine nuaber and 25 three-column risht.-Just.ified fields of dat.·a·. The line ent.r~ in each line and is of t.he form: 
	number is t.he first. 

	--PPLX where PP = Pilot. identification number x = line number 
	The remainins 25 entries on each line are t.he· coded resPonse~ from t.he subJect. Pilot. backsround information form ~orm <forms 6 and 7, resPective!~). Lines 2 and 3 of t.he Pilot. record are-dedicated t.o form 6r and lines 4 and 5 are dedicated t.o form 7; line 4 t.o the first administration o~ the stround shoo! exam and line 5 to t.he second. Since three different 
	and t.he stround school exam 

	.. 
	_

	ve-rsions of the exam were usedr (forms 7Ar 7Br and 7C>r ent.r~ number 23 on lines 4 and 5 ~ which version the Entr~ number 25 on lines 4 and 5 shows the total number of answers <out of 20> that were correct.. Desistnat.ion entr~ number) of the responses to each auestion accomPanies each auestion on t.he s~st.ems used for the resPonsesr as well as a comPlete indexins of the flisht. recordsr encounter recordsr and Pilot recordsr is contained in APPendix c. 
	ident.if
	Pilot took. 
	of the location <line number and 
	forms in APPendix B. An exPlanation of t.he codins 
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	APPENDIX A EXAMPLE FROM DATABASE 
	This appendix contains two examples from the database: one complete flight from the test series, and the pilot records which begin on page A-ll. The blank lines at the beginning and the end of each page are for hard-copy purposes only; there are no blank lines in the database itself. 
	A-1 
	~ :. .. ~___ ' .....•..____,........·__-w__•·_r··_·-_·_-_~"'_'•_·;, ·,.;,..· _-_-_._____ ..~.. _..,. ·_·____ _ _ _________ -....•_.____•.....;..-..,,••___ ··· -_,.-' · .__'_"'-.. · .. ..u········ ____ .__ _ _i 
	~ ~· 
	~ !. ---.I~~F.._1_2___4 -~-2-0-28_0___8__...___9 534 ~ f, t 201 03 1 4 3 1 20280 2 2 2 2 2 ~ 
	~--~~~~2~oL~0~4~--~~~~~2~--~~~~~2-----2~--~o~--~o~. ----~o~--~o------------------------------~---------------------~ 
	f, UOLO:J 22580252 tz02B0 93000 4 3 5i:i25B0252 2 ~ 
	J, 120L06 2 1 2 0 -1 50 15 o 57 I· 
	t----~~~2~0L~o~z~--~2~~~4~2~~2~o~o____~8~~3~oo~~-~~~'~4u3~o~o___~o~-~9u9~9~99~?~--------------------------~--------------------'·
	I 120L08 2-999999 94900 45 0 -1 o o o f,120L09 J 4 J I o I 1 2 -i ~. 
	t 

	1., 1,. ~· E1 4 12 1 0046 ~. 
	,.. t.2tLo4 1 -1 100120 100121 1 .,,,, 1 1 2 r· • t2JLos ., o -~ -1 999999-999999 2 -1 o rJ" 121L04 4 8 1 B 8 1 4 r· t" J21L07 1 18 1· 1 100120 0-999992-99?992-9?999! F ,.. t2tLo8 4 t8 o o o o-9?9999-999999-999999 r· t"--~i-=2-:-:iL~0~9:----~"'----~1-::-8_____o~----=o~_ ___:o;.-__~o~-~'.!.."~'~''-.;'--.!.."~9~9:...!9..f9.:...-9~9~9:...!9.!.9~?___;.______________________________________________;.. ,.. 121L10 4 19 1 0 0 0 0 0 0 i" I" 121LU 1 1! o 0 o o o o 0 I" 
	1

	t21u4 "' 21 o o o o o o o "' i i21b15 5 4 1 4 j 4 1 3 1 L. (' 121l16 5 0 -1 2 . 1 -1 0 5. 2 ~. i 121L17 768~ 7 1.. 44444 ~ i ~ r s11 0262 76aa 1346 26 12 1 E156 11111 3 L I" 1337 tot 0158,!9 !3.883 -15.847 43oo. -o.o:is o.oo5 -j,o86 o J3870. o o 12.502 -14.o1o 4ooo. o.o51 o.o14 2.969 I· r 1338 101 u 2.88 t3.7t7 -15.804 4Joo. -o.o35 o.oos· -2.461 o 12767. o o 12.124 -13·953 4ooo. o.o47 o.o2s 2.656~-1" 1-1332 lOI ll z,63 a:J,56J .-15oZ48 i400, -0,035 g,006 t.ua 0 12046. 9 0 12.724 -13,953 . 4000, o.047 0.025 
	r 
	r 

	------~13~4.-~5~10~*~1~·~~5~e_ -15.122 430Q. -0·032 O•Oil -1·086 I 8226. 0 0 1;J.637 -J4.50~!00t -0.002 -0.049 -2.148
	Bl__j2.64Z ~ 
	'-1346 101 U4o.:;o 12,492 -15.366 13oo. -0.032 o.ou -3.086 o 7688. o o 13.633 -14.823 3?oo. -o.oo1 -o.o4s-::t.56J--;..IJ4Z 101 114~.12 12.JJJ -15,313 430Q, -Q.Q33 O,Q12 -2,773 t ZQ11• Q Q 1J•:i72 -14,282 3900• -0,0~2 -O,O~il__=0.742 ~ ~ 13i8 101 1149.94 12.174 -15.258 4300, -0.033 0.012 -2•148 1 8709. 0 0 13.579 -14.982 3900, -0.032 -0.033 -0,742 ~· 
	t 

	1349 lOI 11~4.63 l2e02ft -15,206 43QO, -0,033 Or9li -1.523 0 8268, 0 0 13.387 -1:5.221 3900. -0.030 -0.032 -0•469 ~13so 101 2159.:u 11·864 -15,155 43oo. -o.ou o.o12 -o.898 1 · 8566. o o 13.263 -15.316 39oo. -o.o31 -o.o28 -o.469 t L l35i JOI 21 1·00 tt.z&2 -15.o8Q -t3oo. -g.o:'JJ o.oa2 -Q,586 ~-8456, o o 1J.1t2 -15.379 3!Q.~o~.~-or·~038 -o.ot3 -o.469 
	t 

	L. 1352 tot 21 8.75 u.575 -15,o21 43oo. -o.o32 o.on -o.2z3 863o. o o 12.936 -15•422 39oo. -o.oJD-=o:lSro--=o.u~--L. ~ &J~J 101 2113,11 l&e10B -&4,970 1JQQ• -Q,Q32 QaOIJ O.Q39 t 8Z16• Q 0 12.771 -J5s421 390Q• -0,038 -0.008 -0.•169 ~L 
	~ 13~4 101 2118,13 11.265 -14.?01 1200. -o,032 o . ot3 -2.695 8565. o o 2.575 -15.419 39oo. -o.036 -o.oo5 -o.469 • ~ &35~ 101 2122,99 JL09§ -14·852 · 42oo. -o,o3J o.o13 -3.906 1 8159. o o 12,394 -15•377 4ooo. -o.o37 o.oo8 2,579 1,. 1356 tot 2t27.56 to.937 -14.806 42oo. -o.o33 o.o12 -3.906 1 8383. o o 12.219 -i5.315----roo-~o~.--..;;.o. o38 o.o1o 3;799--r L 135Z 101 213~.25 10.180 -u.zzo 4200. -Q.03J o.ou -3.281 1 11zz. o o 12.012 -15.236 4QQ~o~._-o:-:·~o38 o.o12 3,799 r ~ 1358 lOt 2136.91 10,629 -14.717 420
	• 1360 101 2t46.44 to.u5 -14.627 43oo. -o.o33 o.oto 3,439 1 8749. o o 11.101-15.061 1ooo. -o.o37 o.ot6 2.539 t'---!-1~J6~1~&~0~1~2~1~5~1-L•0!-,6.._...t..._o.._.,1._.9._..2.__-A.:U;a.J•L.ij:f1.42.L.9_....;j11>i!l..._Oo¥..L,__::::-.¥0.1-l•Oll->3iiAI2,__~Q~·uOu.O'L2--"lu•.L7.~~0lt..-l&~-ZU£32~.L..-___.l£o~O~t.-...tll•.Di-=~ JlZl 3900• -o,037 0,017 0 •547 ___._,p 
	.. 
	.. 

	..362 tOt 2155.81 10,034 -14,554 4300, -0.032 0,009 :'C.A:tA n 7A:t:t . 1\ n tt . .,.n _u .,.,., .,.,,.,. -" ,..., "' ....... • ~-;-:-c. 
	· I• 
	., 
	.•

	---···--· -------------------------· ------------------: ~~ L
	!' 

	I' 
	•

	J3:JJJ ----------------------------------1 •
	I' 
	E2 4 12 1 0047 -t'
	I' 
	----~1~2~2L~o~3~--~4~2~~~ao~2~5~ 1 --~a~--~8~--~or-----------------------------~---!:
	. . 9~--~2--~~4~---=3---
	-

	I' 
	•

	I' i22L04 4 2 100302 100304 1 100450 1 7 3 :· • 122L05 4 0 1 0 100617-999999 3 ( 0 f' I' 122L06 4 B 1 1 -8 8 1 1 3 I' I' 122L07 4 18 2 I 100302 0-999999-999999-999999 I' e
	I' 

	•l22L08 4 ui 2 i 100416 o-999999-999999-999999 I" 
	,.. 

	I'' I"
	• 
	, 
	I" 
	.. 

	..
	• ,.. 
	, 

	,.. 
	..
	f' 
	1 

	1.. 
	,.,
	• 
	• 
	I· 
	,.. 

	1.. 

	'" 
	'" 
	I.

	I. 
	' 
	1..
	~ 

	I.'· 
	I.'· 
	·
	•
	1 

	•
	! 
	'
	' 
	.. 
	.. 

	.. 1.. 
	'·1.. 
	e 

	• '1,. 
	I.
	'· 

	•
	I 
	r 
	i 

	i 
	r
	•
	•
	•
	r 
	r 
	r


	r 
	•
	r' 
	,. 
	,.
	r 


	I" 
	r· 
	I" 
	I ,.. 
	,. 
	I
	,._ "' 
	I"
	'• 
	II> ,. 
	··
	lA
	-

	!" 
	-I 
	"""' 
	.. 
	Figure
	. . 

	. ·_:;,: . --·· 
	... ; .:
	-

	12JLo4 1 999999 t ' 2 t. r UJLo~ 1oU54-999999 j J q !..123Lo6 · a · 9 t 1 1 L. r i2Ji oz totoo4 o-n,,U-999992-''9999 ~· 
	r 
	r 

	r' 123LOB 10101S 0-999999-999999-999999 t ~ 123109 · tOJOJB 0-999999-999999-999999 r 
	Figure
	... 
	~,.
	·.· :.--------'-----------------------"-------I.' • 
	•'

	t' -o, o18 o, 156 I.
	• , --'---i-F.~rnrrrH~r-x-::..nr--ili-~w--:i:Riir---=-iniii--=nrrr---::.rmi:-+-n-;;w:..-T-iir---r:::.;;;,._..; -o';lJ2o , tso---1. •• 
	0

	1 
	,. -0.021 0.156 '· 
	•--"'H*-P.H-trr.r:P-:-¥~r-T;.:.rlr:r-:rn~--rnir--7i~H--:-T-imr-i-imr-m~-i:-i---r-Mir-sr;..,.t--Tinn.~-;r-x...,...-_-;; x;r-__.. r.w ;__-l·
	2 
	6

	,.;.,~ ~.;,;
	0
	0 
	0 
	1 
	5

	3
	1 
	• I' ---H::;r-~:-rr~::=-+.~--f.~r~~;r-:i~r-irilrr-----n.tT--::T-im-T---Trnnr--:.x-:r--r~-r--n;_,..n.-_,.i.frir.r----.r-xx;...--.;.o':..;035 -2.891 1• e
	I' -o.ow-=r.T02--I' 1' -0.033 -4.102 I' 
	·• I' -o.o2o -4.1o:z--:· e
	-o.oos -2.969 r 
	r 

	-o.oiJ -1.7sa--.. -o.ou -1.133 ~· •
	r· 
	1
	• r 

	I" -o.oro-=o-;sorr-t.. 
	,.. -o.oo9 -0.195 ~· 
	• .. -o.oo9 o•n,.--,.. e
	1 
	. I" -0.009 0.430 ,.. 
	1·· ~o.on 3.s2s-1.. .,.. I" -0.021 5.039 !... 1" -o.o2a 5.on--J.. ~ L e~ -~~~-~-----------------------------------------------------------------------------~---------------· ~. 
	I· E1 4 12 1 0049 I" · ~~ 124l03. 42580259 4 4 3 3 8 1 0 :n . -,.. !. 124i.o4 4 4 101339 101354 2 101356 t 2 2 I" e 1.. 124L05 4 0 -1 -t 999999-999999 3 3 0 I" 
	1. i24LO~ 4 ·8 , 1 1 8 8 1 1 8 r 
	-

	,., 1.. 124L07 4 18 4 2 101339 o-999999-99999?-999999 r· e I• 124L08 1 J8 0 0 0 0-999999-999999-999999 I'" . 
	J. 124L09 1 19 o o o o-999999-9'19999-'199999 ,.. :_-7-'12~4rrL~17-o____1f---::'~9~---=-4---::o:----:o~--:-o---:...--:o:----io,___-:-o--------------------------i" e
	• 124l11 4 19 0 0 0 0 0 0 0 IM , I• 124l12 4 19 0 0 0 0 0 0 0 I" 
	1 

	t..--r.t2~4:r'-r.u;-----74--2~tr---:r,.--;ar---T--+--i---it-_;__--x-----------=-------------------,, • . 1.. 124Ll4 4 21 o 0 0 0 0 9 0 I·
	_r-

	J.--7t*2~4L~l~5~-~s~~~4---T4----4r---~3r--~4r---;or---~2r---~o~----·-----------------------------------,.. 
	C l", 124L16 5 -1 -1 -1 1 -1 0 6 2 I" • 124L17 404 412 -300 '" '· 44a41 :.. , :·.. 55 55 ',· • 
	811 0262 404 1503 2j 12 4 E156 17147 . 3 .. ' 1.. 1492 10H33 1.5o -2. 344 -17,562 14oo. -o.o21 16,619 1.9n o 13437. o o ,..o.fso -17.831 4ooo. -o.ol7 -o.o21 -1.11~1.. ,
	• 1493 -2,393 -17,669 4400, -0.020 -0,020 1.299 0 13089, 0 0 -Oo262 -17.972 3900. -0.019 -0.027 -4.259 !.... 
	l" 
	10113112.19 

	:= !::~ !~:ngt:: =~::~: :g:~:: :~~~: =~:~g · :g::~~ _g::~: :· g:T~: :: ::·:~~~ ::::~~! .~:::: =:::~~ =:::~~ :;:~;~ 
	.D ,. 1496 tot13126,31 -2.498 -18.o3~-uoo. -o.oo6 -o.o26 -4.t8o 2 11616~ o o -o.612 -ts.33Er 39oo. -o.02:r-=11.02r-=ll"757o--r e ,. 1497 -2.465 -19.149 4300. 0.012 -0.024 -4.492 2 10627. 0 0 -0.144 -18.45-4 3900. -0.025 -0,026 -3.633 i f' 1499 -2.359 -1&.264 4460. o.o22 -o.ol' -t.o94 & 9299. o o -o.&62 -ta;sn 39oo. -o.o26 -o.o:z-6 -2.42:r-r . 
	10113131.00 
	loii3135.69 

	• I" . 1499 10113140,44 .-2.250 -18,359 4400. Oo020 -0.022 1.055 6 7793, 1 0 -1,011 -18,694 4000o -0,027 -0.025 1.523 f' e:
	t5oo -2.111 -18.447 11oo. o.o22 -o.o22 2.266 6 6os3. 1 o -1.167 -1&.756 4ooo. -o.o28 -o;o24---a;~s,-----r i r 1501 10113J49o81 -1·983 ~19.533 4400. 0.025 -o.o21 2.578 6 4051~ 1 0 -1.354 -18.744 4000. -0~035 -0,009 3.672 ~ ,... ,.. t5o2 toff3154 .56 -1.862 -18.616 noo. o.o26 -o.o2t 2.578 6 2o93• 1 o -t.s:lfo-=1-r.n-v 4ooo. ----=oaJ~o;ot6·-:---r.359--~· e: '; In 1503 10114159,25 -1,758 -18o729 4300o Oo026 -0,021 -0,820 6 494, 0 0 -1,733 -19o692 4000• -0,038 0.009 2e422 ~· 
	1 
	1oii3l45.t3 

	,.. 1564 1oif.ti J.94 -1.6&9 -19.946 44oo. o.o2s -o.o21 o.391 o 1e22. o o -1.9Ur~r.&64 4ooo. -o.ol~~r;Olo t.liB4 t· -• ' r 1505 101141 a.63 -t.657 -18.981 · 4400. o.o23 -0.022 1.016 1 .3462. o o -2.111 -18.643 1ooo. -o.o1o o.o1o o,59' ~ l: r 15o6 -!.&:13 -19.114 4<4oo. o.oto -o.o~a 1.328 o son. o o -2.311 -Jeal9-100o. -o.1m o.oiu-=o;oJ,--~ ~ 1507 ~1.636 -19.258 4300. -0.011 -0.028 -1.719 0 6647. 0 0 -2.504 -18.594 4000. -0.041 0.009 -0.352 ~ , r---it·•s-xooe;.-;tr;ooci-ti-niitn2;.;2r-.:.,oo;,!5a--_-;-l~.ur=
	ioil4tt3.li 
	10114118.06 

	I" 1509 10111f27o44 -~,606 -19o521 4400o -0,004 -0,031 -0,156 0 9639o 0 0 -2,880 -18.591 4000o -Oo042 Oo007 -0,977 l, -~ r t5to -.632 -19.654 14oo. -o.oo4 -o.o3l 1.367 o 1o12<4. o o -3.()63 -1s.62:r-1ooo. -o.o41 o.~4--:-=t:-28r-l. ··t, 1"____~1=-51,...;1;-;;:1.0~+-11;-4;;1,..:;3~6.:..,,8;:.;1;----r-1'620 -19,787 4400. -0,004 -0,031 1.992 1 ip35~.~--lill5 :18.700 _ 4000o_:0!038_:0•013 -1,289 r.· 1512 -1.6os=I9.92o • 44'0o. -o.oo3 -o.o3o i ,992 o 247ffi. o o =J.353-II-;ei6' 2!l2ooij"'; -6'.o~l -O.O:J~-----::-
	10114132.13 
	· t 
	10114141.56 

	1
	i I -----------------------------· ----·-----_ ..___,_________---·-------------1' ,--
	-

	911 0262 10275 U526 i>' 
	Figure
	l· . 

	~· I
	!.. 
	l. 
	I .I 
	,,
	,,
	I 
	~ 

	~)
	126L09 4 18 6 4 102135 l-999999-999999-999999 
	I. 126l10 4 1! 6 1 25 10 0 0 -1' r ~ 126L11 4 . 19 0 0 0 0 0 0 0 r ~----~~~2~6L~1~2~--~i~--~'~2----~o_____o~____ o o o o o ,,t 
	( 

	.126l1J 4 21 6 1 -1 1 -1 0 0 
	~ 

	I 
	l26L l:t 4 21 0 0 0 0 0 0 0 i 126l15 5 4 & 4 J 2 0 ' 2 1 
	. 
	,.

	• 126l16 5 0 2 2 3 -1 2 1 2 t· 126l17 1999 375 300 I· · 
	-~: 

	Figure
	---n~---r.:-n:::;:-r~:...r.:r--r~n:--orr-:mr--+m~-,r;rn;r--r~ri-~r-imi--i--....,-;mi~:nnr-i,..--4,._•:.,;l,_0,;;8r--3;;;1~·~8_...,._777;;--nm~~=-:;-;;---:-:....:n;;;;--:;;:r-;~,------r;;n~---:~~---x-:~rr~riri-i'-i---r..n.;__-iono_,5~,·:;3:.;:6-r8_-_,3~3r:·~i~1,..9_ --~~~~~~~~r--r~n-~~~.--r,Di~--i~~~~~~~~~~--~~.;__~o~o-~6r.~l~3~s--....;3;:3r.,2~3~3---48~~~osJ--=o;ooz---u;27J----~· ---T-1:n-T.rnP-H.:.rz..:ir--1:-:.r.m-~T-Jmf--+mr-_:~mt-~~i:i--nm:..;~rinr-Ri.!--;or-,;o~....:6;.:•:.:;3~6:;s"-.:-3;:3~·~2::;0~9r-
	•'· I· ---===~--------------------~-------------------------------------------------------------------~ ----~~~~~~~~n4~~~~~~~~~--~~~~~~-T~~--~~~~~~~~~~~~~~~~~~--~--1·I' 
	I 
	I •
	I,
	'· 
	• 
	'· 
	• 

	-o. • . • . I•
	I' 
	•I'----~~~~~~~~~~nr~~~r--7~~--~i~~-:%g-~:g~~~~r--T~~~-T~ur---r;r--~tr.~~~~~ ~---_ ~g~;wg~~~~-:~g;g~--;g:~~;----;: e ,. -o.o24 o.ot4 -o.o37 -o.664 r
	• 
	,.

	-0.IS2S .~nr.;__--n~r.r--=_o;r.:,or;3a-=11.9 n • e
	I' 1
	,.. -o.o39 -1.289 . r· 
	,.. 9 -. t 29,-_-----,.. 
	•

	,.. -0.039 -0.977 i" • 
	,.. -o.o39 -o.977 r
	.. -0.039 -0.977 i" 
	,

	,.. -o.038----=tr.Y11 ~· e 
	I 

	,.. -0.038 -0.977 ~ 9 -0.'177 1..
	• 

	I"
	,.. -0.038 -0.977 ,,... 
	..---,..-...n---_-.o.-....o,..3...9---"Ko·;v,,..--;.. 
	I" 

	,.. -o.039 -o,977 I~ 
	,.. .m-.;__--..orc.-no-rt,~-=-:iro;oJs -o.977 1.. e · 
	I 
	0.011 -o.o38 -0.977 L 
	,. 

	o.OI7 -o.oJs -o.'l77 ~ 
	I• 

	I o.o25 -o.o39 o.o39 I" • 
	,.. 

	I• o.o24 -o.o~s o.oJ~,,. ,
	• 
	I• 24 -30.675 48oo. o.o23 -o.o4o o.o39 I" 
	---r;:r.--r.rnmiii-7lr--.;;.::.mn:-~r,rn;r--Tmr-_;r;mr-~~ii---:rimir-T-~m~~-;Hr-....;3:r,:..;s"3i1io~-3:;;o~.:.;ss& ..aoo. o.o23 -o.o4G o.o39--l· 
	I•

	1.. 
	1• ~ ~~ 4.o23 -31.24o 47oo. o.o2I -o.o4u--=:r.o'l7--!.. 
	3o914 -31o04f 4800. 0.022 -0.040 0.039 

	' 4.073 -J1o437 4800. o.o2o -o.o41 -1.211 1. 
	,.. 

	t. 4.219 -31.612 4Soo. o.o2l-=o;o'l1 o. !.. e. 
	1..
	• 
	· 4800. o.021 -o.041 o.625 !·
	14
	1.. 
	~Boo. 0.02r-=tJ~J o.62s--l..t tq 128 0 4.508 -32.175 4800. 0.021 -0.041 0.898 f' • .. 
	• • 

	. l. 
	ua o 01.611 -32.364 4eoo. o.o21 -o.o4o o.s9e---l"
	I 
	128 o 4.727 -32.553 47oo. o.o22 -o.o4o -2.188 r 
	t (128 o 4.83o -32.731 -'laoo. o.o:n-=o.o4o -o.Jsr--.... e 128 o 5.oo8 -32.889 48oo. o.o24 -o.o39 o.586 ,
	1., 
	1

	1.. 
	o o-8.19!5 -33.ol3 41Joo. o.IS27 -o.o37 1.211 r :_480o. o.o29 -o.o35 1 •211 r· e ~ 
	1.. 

	oo 8.661 -33.113 ..taoo. o.ou--=o:-otg-----u-;s~a--r ·
	~ 
	o o 5.&71 -33.229 4aoo. o.o47 o.oo8 o.586 ~ 
	i 1t · j' o.os2 -o.ooo -o.039 ~· 
	' 
	~ 
	r

	o o &."no -33.162 490o. u;os:r--o;oo2 -o.Js:z----~.
	i 
	0 0 6.832 -33.086 4800. 0.054 0.005 -0.664 ~ 'l
	r 
	-~,~.~o~'~'~"aoo. o.os~o2o~~1,----~
	I" 

	. 
	0 0 7.273 -32.857 4800. 0.049 0.023 -1.289 L
	r 
	o;-o;tv--o-;025··-=r.2B'T--L, ,..
	' 
	r 

	I" I"
	~ ,. 
	... 

	I 
	... o o 4.918 -28.2_14 floo. -o-;()49 o.oo:J-rt."'09...,4.---.-r· 
	I 

	I 
	'" 
	-----,-, -----··.-·-:--------··------·--·--------------1" ' 
	I 

	' 
	' 
	• • ' I• ,.. I• 1-,.. I" I• I• o.o2:t -o.o38 o.o39 1.. •. --~~~-r.~~~~~~~Hr~~~~~nar-~~~r-~~~~~nn~--~~~-;~r-~~~~~~~-n~r-~~·~~-~o~.:;o3e o.o39 1 .. • -0,038 Oo039 r .• • a o.oJ~r 48oo. o.o24 .. -0.038 o.o39 f" • 4soo. o.o24 -o.o39 o.o3r--l" ---;..;;~---r.rnrn-~:..:i<---:-=-T.:r-;r.Rmi---+mt-=--,Rm<---r~ii--RnniM<--nm~--ir-it--_,..::...;.;;.r-;,;r:..;._.,,--;48oo. o.o24 -o.039 o,039 . I"• . ~mo. o;o2r=u;o3v-o.n.,.--,,. • 
	3.7.
	I ... ' ...,.. ' I 
	I'--------------~--..,.-----------------------------I, 
	I

	1t . ~ . I
	• t 512 ~ o119123.•• o.573 -22.6·<f..Z9~-..!1•4.0.a......__.O....OJ 1 -o.Q2:t~2:so o 2:SJ~6f,_,.,___~Q~~.-~ool--!4!1.J•L.LZ1L.=2B .iaz_;u.oo....___:.o...o~z_...Jl,..QOi----L.~'lL_ r I I' '1573 10119128o19 Oo71S -27o807 Oo031 -0.024 -1.250 0 22882. 0 0 4o458 -28o188 3400. -0.047 0.004 7o461 r 
	~ i!57f JOU9iJ2.AB Q.A46 -27.92!5 O.QJQ -0.024 -0.9J8 0 20681, Q 0 1e236 -21.181 ;f10Qe -Q,047 Oo004 :it313 ~ 
	1.. 1.. I1: L ~ I. ~ 
	1.. 1.. I1: L ~ I. ~ 
	1.. 1.. I1: L ~ I. ~ 
	. 
	1593 10121 i 2.31 i591 iOI2i I ZeOO 1595 10121111.69 &526 &0121116,41 1597 10121121.13 1598 1012ll2~eQ1 1599 10t2IJ30;5o 1600 10121135,25 
	3o161 -30.415 3,24~ -30.l518 3,357 -30.699 J.JfZ -30.84i 3.556 -30.992 ·J,SQZ -3loi41 3o688 ·-J1,282 3o754 -jt,427 
	"l400. ·4400t 4400t 4400• 4400. 1400t 4400, 4400. 
	0.025 0.024 0,024 0•022 0.022 Qe022 Oo020 Oo019 
	-O,OJO -Q.030 -0•030 -0•030 -0.030 -OoOlQ -Ot031 -0.031 
	-0•625 2 -Q.31J 2 O, 2 Oa31J 2 Ot625 2 Oa62~ 2 lo250 2 1.250 6 
	23186• 25hBt 27223. 29005+ 31417~ 3308?t 35160o 37103, 
	0 0 0 0 0 0 0 0 0 0 0 Q 0 0 2 0 
	Ot097 -29.142 -p,108 -28,iJ1 -0,313 -29t130 -0,518 -2ft•ll6 -0.744 -29.111 -O,f27 -29o09~ · -1.143 -2Bo097 -1;358 -29,087 
	3900, 4000. 4000t 4100, 4100, 42Q0o 4200> 4300, 
	-0,046 -0,045 -0.045 -0.011 -0.044 -QoQ44 -0.044 -0,044 
	Oo002 0,002 0.002 0.002 Oo002 · Oo002 Oo002 Oo003 
	9o.259 10.781 10.156 11.367 10.469 10o469 10.469 11.406 
	r I" r ~ ~ ~t 

	~ ~ 1.. I ~ ji 
	~ ~ 1.. I ~ ji 
	· 
	1601 10121139o94 · i602 1QJ2&li4.63 1603 1012H49.JI U04 jo&21151·04 1605 10121.58t75 S606 101221 3.41 1607 101221 9,13 i60B 10i22it2.BB 1609 10122117.56 
	3 0881 -31o565 J.?i9 -3&.719 1.041 -31.861 i·1Z2 -J2.0QZ 4o218 -32o164 4.2i7 -32.308 4,420 -32o454 4.52Q -32t522 4.6U -32.744 
	"l400o 4490• 4400. 1100. 4400o 4409• 4400o 1i00t 1100. 
	Oo019 OaO&? o.ou 0.020 Oo019 0•018 'Oo019 0•020 0<020 
	-Oo031 -o.O~& -0.031 -O•Ql1 -Q,03t -0·031 -0•031 -0,031 -0.031 
	Oo938 6 9•625 6 o.31J 6 o, 6 -0,313 4 -0,625 6 -0.938 6 -i·2~0 6 -1.250 6 
	39253t 1i221a 43225. 14;s72a 47295t ~8998• 50152o 51154t 52088. 
	2 0 2 9 128 o UQ 0 128 0 &28 0 128 0 &28 0 128 0 
	-1,563 -28o087 -1.779 -28.094~1.?85 -29.090 -1,2115 -2Q.C)80 -2.407 -29.078 -2.581 -28.082 -2,591 -28.082 -2,591 -29,0§2 -2.581 -28.082 
	4300i 43oo. 44oo. ·4109• 4400, . 4400. 4400i 4400, 4400. 
	-0,044 -0.045 -o.o45 -o.o-1§ -0.045 ~o.o41 -0.011 -0.044 -0.044 
	Oo002 10o508 0.002 8.359o.oo~8~9B4 o.oo~ 8.984 0.002 7,991 0.001 5.469 0.001 5,469 Oo001 5.469 0.001 5.469 
	~.1 » I,C L rr• r I" 

	r r' i 
	r r' i 
	S6SO ioj22122.2516U 10122127.00 1612 10122131.69 
	1.441 -;s2.290 4•719 -33.035 '1•617 -33.168 
	i40Q. 45oo. 450o, 
	O•OS? 0.019 o.ou 
	-O•O:U -0.031 -0.031 
	'"'0•23Q , . · 152852. -0.938 4· 53602. -0.938 4 53701t 
	UB o 129 0 128 o 
	-2.51& -28,012 -21581 -28.092 -2.581 -29.082 
	·U09t 1100. 1100. 
	· -0·911 -0.011 -o.o44 
	o.oot o~oo1 o.oo1 
	5.469 5.469 5.469 
	r ~· ~· 

	i r I" i t' I" 
	i r I" i t' I" 
	1613 10122136,38 1611 ao122141 .o6 1615 1012214l'.$.75 S6S6 10122150.50 .1617 10122155rl9 1618 101231~9.89 
	4o588 -33.299 4.6Qi -i53t13? 4.603 -33.603. ie6BZ -33,731 4o924 -33,958 4;933 -33.?75 
	4400, 1499• 1100. 1iOO• 4400o 1100. 
	Oo019 o.ou o.ou o,Ol? Oo019 o.o12 
	-0,031 -o.o:u -o.o31 -O·Oll -0,031 -o.031 
	-0,938 1 53973• -o.ug 0 54470. -0,939 o 55052. -Ot?lQ 0 5Qf13• -Oo938 0 57063t -0.938 1 58022· 
	0 0 -2.581 -28,082 Q 9 . -2.5~8.082 o o -2.!Sar=2s.oa2 0 0 -~·~BS -2Qr0Q2 0 0 -2,581 -28o082 o o -2.581 -29.082 
	4400. ·4100. noes. 1100• 4400o 44oo. 
	-Oo044 -o.o44 -o.o:u -0·01! -0,044 -o.o11 
	OoOOi 5.469 ~· o.oo1 5.469 ~· o;ooi-5.46J--~. O.Q01 5.4~_9_____~ Oo001 5o"i69 ~· o.oo1 5.469 ~. 

	I"t 
	I"t 
	1619 101231 1620 101231 
	4t5.6 2.2:s 
	5.148 -34.076 s.2az -J4.19Q 
	1100. 1100. 
	0,019 0·0!2 
	-0.031 • -0.938 0 -Q.OJi -0,938 i 
	59430. 6055&• 
	0 0 o o 
	-2,591 -28.082 -2.sat -;!8t092 
	4400. 1100. 
	-o,o44-o.oor--5:46-9--•· -O.QH___o,oot._5.469_ _ L 

	r 
	r 
	1621 
	10I23U4o00 
	5,349 -34.332 
	4400. 
	0.019 
	-0.031 
	-0,939 0 
	cU350. 
	0 0 
	-2.581 -29.092 
	4400, 
	-0.044 
	0.001 
	5.469 
	· 
	L.


	--~i~6~22~1~0~&~2J~·~·~a~·~"'~~:S~·!$~1~Z~-~:U~·a.:i~5~2:--...:1~i~O~O.a..•-~0~·0~1~9~..;;-~0~. -9.Q44 0.00.1 5.469 L 
	t
	.o~;s~·~-;;;;J0~·~9~J~Q..J0~~6~2~62~2~·~-...:0H0~.;:.-~~·t~:S~BI..!-1--~2~8~·~0~@.2~~i400

	~ · 1623 5,581 -34.603 1100. o,OI9 -0.031 -0.938 o 63478. o o -2.581 -28.082 1100. -0.011 o.oot 5.469 ~ 
	10123123.38 

	~ 33333 L ~----~~E~Z~--~4~~1.~----~~~~--~~--~~--~~--~----~--------------~--------------------------------------~ 
	: 127L03 42580259 7 4 3 4 8 8 0 t· 
	• l2710:f 4 . 1 J028!53 102910' 2 102908 1 6 1 r
	I 
	127L05 "l 0 0 0 999999-999999 2 I 0 • r 
	1.."_--!:12=:7=!=L~9:r;-6--~4r.___a~-~·-----!&~==:~Q___-l8L----A.1__,-L__.:t___________:__________ _ _ _ ,. '--.-·-_ ··_ r
	7

	1 ........ "'.. 
	! 
	I I. 
	., I, 
	., 
	•

	18 7 4 102900 0-99?999-999999-999999 4 IS 0 .o 0 6-999999-999999-999999 ~ 
	I.
	i 7 0 0 0 0 •
	9 
	g 

	I,
	4 19 0 0 0 0 0 0 
	4 "19 0 () 0 0 0 0 0 
	.. 21 7 8 ..-I 0 b 6 6 I'.
	I· 
	•

	21 0 0 0 0 0 0 0 
	.. 

	!5 4 4 3 6 I I I 
	I' 
	I' 
	•

	::1 0 0 2 1 -I 2 3 i 

	I"
	I"
	' 

	89!5 4oo 
	nu 
	.r· 

	I" .. 
	,
	•

	12 7 El:56 17147 3 
	,.. 

	4'4oo. o.oo7 o.o•n ·-0.859 0 23586. :1:3.499 -31.092 4900. -o.oos -0.023 2.617 
	I·•. 
	44oo. Oo006 o,od .-0.8!59 0 22030. . 13.446 -31.202 4800. -0.009 -0.022 1.992 :
	-

	44oo. o.ooe 0;044 -o.a59 o 19612. 13.'430 -31.2'17 4soo. 
	44oo. o.oo9 Oo044 -0.8!59 0 17911· 1Jo390 -3lo402 4900. 44oo. o.on 6.64. -G.IS9 2 1sa1o. 13.321 -31.so9 4soo. 
	4400. Oo012 0.044 -0.8::19 2 13969. 13.308 -31.613 4800.
	44oo. o.on o.o:u -o.IS9 ~ 12!569; 13.291 -31.708 4Boo. 
	OO• o.ou o.o43 -0.8:59 6 101:h. 13o228 -31o833 4800• 
	•
	4800. 4soo. 
	4700. 
	--;i.94~ I 
	f 
	',. 
	" 

	----------,.. 
	---~~~----7-~~--~~~~-r~r---~--~r---;r---;~----~-------------------------------------r· 
	I" 
	"' 
	"' 
	l 

	•·
	•·
	~ 

	" ~· -.:
	l. 
	-----L. 
	t. 
	11 .761-::u-;o5S · -4,o~~o;-oot o.o311-::4";-z;4B""""-}· 
	-· """""" _____,__,____,,,. ····----···-·······-----------!" .
	-

	• j. • 
	. . .' .., ,~-: ,.,.. :•:. ·-·•. ,.....·,,· .-. ::. ,...~.......·, .... .. "·' . 
	I j I
	,---'-----------------------------------. --1
	1 . . r , rr n12 tot30I2:1·6SP 1l·6SP8 -2L.i.iL-_noo.__J)~23---Cl.ou.-=:t..04Lz...ijol--..ltur;21Bi• o o. u.8a&.....=JO.d~:L-~ao~.---il&~~--2..t~H_....1.az5__r 
	1
	~ 1713 13.807 -29.812 44oo. o.o2j o.o4t o. o 12058. o o 12.o29 -30.691 48oo. o.o2o o.o1r---o.o39 r j' pu 10I:JO&:u .u 1:J.9JS -29.611 4400. 0.024 o.o.u 1.:523 0 UO;J?. g g 12·1BZ -30.;142 2r r 1715 14o034 -29•.438 4400. 0,024 Oe041 2~148 1 11883, 0 0 12;336 -30.406 BOO, 0.035 Oo03l 1.523 j• I' 1716 11.122 -29.236 4409. 9·921 o.o4i 2.148 i i20:i6. o o 12.483 -30.269 4aoo. o.o36 o.o32 i.523 ~ I' 1711 14.276 -22.o:u 440o. 0.024 o.o41 1.836 1 11732. o o 12.661 -30.108 4700. o.o37-----o.-63~r.s7r-t·1718 if,JZZ -
	10130126.44 
	§!00. 0.033 0.034 0.•898 
	101~0135.81 
	10t30J10.5o 
	10130145.19 
	t 
	101JOJ49.BS 
	28o845.___U.QQ
	10I30i54.63 

	__ 0!032 0!_~~1-_0.89B_j• t• 1723 14.853 -27;8?2 4400• 0.022 Ot042 -0.664 1 11741• 0 0 13,479 -29.249 4800. 0.031 0.031 0.586 •• f• 1724 14.?41 -27.696 4400, Oo221 0.042 -0.?77 t 1iB59t 0 0 13.586 -29.099 4800. o.o29 0.031 0.273 t
	10131113.44 
	10JJU18.1J 

	t: 1725 10131122.&1 15.026 -2z.5oo 44oo. o.o2o o.;o42 -1.289 1 117oo. o o 13.736 -28.928 4aoo. o.o2a . o.oJ2 -o.oJ~~; L 1ZZ4 iOIJ1IZ7e:SO 1~.lJ1 ..:2Ztl.2z..__fi2.Q.t. o.o~o 0·012 -1.2@9 • U821t 0 2 1J.963 -28,766 4800. 0.028 0.033 -0.352 rC 1727 15.197 -27.116 44oo. o.o12 o.o42 -0.911 1 11498. o o t4.oo6 -2a.:sa5 4aoo. o.o2a o.o34 -o;664 t· ~ i72B . t5.292 -26.923 4400~ 0.019 Q,Oi2 -0,66~ 0 11437• 0 0 1~.136 -29.407 4800, 0.028 0.033 -0,977 r 1.. 1729 15.407 -26.711 4-400. 0.020 0.042 -0.352 1 11~41. 0 0 1
	10131132.19 
	10131136.94
	10131141.63 

	. . 1730 aOI~Jii4·~1 JQ.5Qi -26.50~ 1100. Oe02Q 01 0~2 · -0.~3~ i f1355• 0 9 14t39~ -2~.014 4800, Oo02B o,oj7 -1.289 r1731 1013tl51t00 15.605 -26.3()9 4400, 0.020 Oo043 Ot273 1 1283. 0 0 14.529 -21eB21 ~so(), O.o:zr-0,039 -6.977 r' I 1132 Ule403 -24eUB HOO· o.ota o.o-ta 0;514 i 1Q5ZO• 0 0 ..,.65B -27t6iZ 4800. 0.027 o.0-40 -0.6~4__r1733 101321 o.3a t5.725 ~25.942 44oo. o.o.8 0.042 o.a9e 1 1052?. o o 14.797 -21.104 1aoo. ojo2a o.o11 -0.352 r 
	t 
	1QI3lf55.69 
	C 

	i 731 JOI 321 ;It1J l5,sa6 -25,756 4!22.~:-•-~~CL'O~t~g~--!-0~· 0~15;:1~·----l0~0:_·~1:1~·~9~4~8_-~2~7,..:.•-:-1;:83;.--~4~80;..,0~•:..___0;.:•~0·;2;;9-...;0~·.;0..;43;._-.;0.!..'0;:~3;.,;9~-~·
	1 

	0~4~1:-_,1~·~2~1~j~ir~i· · · 
	7 

	,=-~_,.._.·~~~~~~ill~ :~::~: =~~:~:~ :::.: ~:~:; g:g:: t:~~ .,. ';;~~; ~ ~ !~·~=~ =~:·~~~ .::~g· g·g~: g·g:: g·~~~ ~ 
	1

	1137 16.154 -25.125 44oo, o.o2o o~o43 o.sa6 • 994i. ij ij 15:310 -26:526 4Boo: o:o2a o:o45 o:99B ~ ~ sz:sa 14.202 -2i.f51 4400· o,o2o · o.o42 o,21J s ?4&4. o o t5.4a4 -24.306 iBQ9• o.oa7 o,o4~21t ~ 1 1739 10132128,63 16eJ29 -24o745 4400, Oo020 Oo042 -0,039 1 955:Jt 0 0 15o536 -26o101 4800o Oo024 Oo046 1.211 j.. 
	C 
	1013211?.19 
	tOIJZJ23.aa 

	•: V4o 1013~ 1Udl u ,453 -2-t.542 o.._.--::9•0~2!:1:---o~.o~4~if'---~o:w''-=3'!!'5~2--;t~--="'3~1;::2:;.::•-...:0;;..~o~;.:15;.:•:..;:6:.;,7..:;..Z_--;2;::5;-:.•.:;B6~2;-~4B:;.o;.:o;.:•:.___o::.:•::..;o~2::;6_-;o~•..;o~4.4:;---;.o~.B;:9:,::;9::---""
	4!2..... · · ~ 1741 16.544 -24•357 4400. 0.022 o.04J ~0.644 i 9827. o 0 15.824 -2~.611 4800. 0.021 o.o47 o.5B4 ~ 1,. . 1742 10&32U2·6~4e4jS -24e1Zi HOO· Q.02Z 0.042 -o,yzt I 85?6• 0 0 15.953 -25.407 iBOO, o.o~j 0.049 0.273 !" 1743 14,731 -23.971 44oo. o.o22 o.o12 -1.299 2 B36o. o o 16.061 -25.I7I 4aoo. o.o21 o.o4s -o.o3~~ ( 1744 &0112152·06 16·839 -21,712 · •UOO. 0.022 O.O.ia -1.299 2 91JZ• 0 g 1fe061 -25.111 1Q09• 2•0~7 0,04@ -Q.039 t 
	7 
	10J3213a.oo 
	1 
	10I32147.Ja 

	1. 1745 10132156,91 16.943 -23.573 4400. 0.022 0,042 -0.?11 2 7868. 0 0 16.316 -24.704 . 4800. 0.027 o.o'ia -o.i95 I 1,. 1744 IOI3Ji 1.50 11•063 -2J,J6l 4429.• 0.022 0.012 -0.664 2 1152, 0 0 16.452. -24.479 . 4800, . 0.027 0.049 -0.509 t" '· 1747 101331 6.19 17.179 -23.163 4400~ . 0.023. 0.042 -0.352 2 7;106', 0 0 16.574 -24.238 4800. o.027 0.049 -0.820 ·" I szja 101UhO·BB iie291 -;z2,2Z~JQg, OeQ23 • 0•042 -9;039 i 7342• 9 0 16.6Sl -24,016 4aoo. 0.021 0.049 -1.133 j1" .1749 10133115,63 17.389 -22.765 4300, 
	-
	1otlla;?0.31 
	1
	r· 
	· 
	1013:5,31.44 
	-
	O&JJua.so 
	10133153.19 
	r 
	1 

	r· 1741 19,379 -2o.no 44oo. o.o16 o.o,.s 1.211 , 37"11• 64 o 18.191 -2o.9or4tmo.cr.cs2:J-lf~lHn---:r.I2s--l · r--~·~Z~42~&~Q~I~l4~&~1~4u.e!-6t!-~1~B~.3~5~5~-~20~·~1~2~7:--..!4~1~0~0.._;-~O~e~01~3~~0L!•Q~4~iL-...JO!?J•~2~Z~:J...J6~~3~2i~~B~·~~6i~O~t~~~·t~iJ~O~B~-~i~Q~t~6~5~7-~4§00 • 0 •023 0 •051 3 •7.50 l' 
	to&34U2.oo 

	~--~,~z¥~~.~o~I~J41~3~o~.xB~I-~1~B~.~.9~6~-·~~,u.5~7~2~~4~~~o~oL.~-~o~.~ov13~~o~.o~4~2~~~~.~9~7~1~o~~3~~~3~,~~o~o~18.6~-19·~~~o. o.~ o.~~~~--~
	1

	. 
	I'" 1766 ia,ou -t9,.UB 4100. -Ot.DU 0·010 ~1,212 0 ..~~IJC:J~iZc..;tL-.~0...:01f--...eUlu~6 -U.70;! .~j!OO. 0.023 O.Q~~-0·~~4-·_F ~· 1767 18.022 -19.236 44oo. -o.o1a o.ou -1.289 o 5302. o o 1$.956 -19.498 ~7oo. o.o23 o.o51 -r.ooi f' 
	IOI:J41J5.50 
	10134140.19 

	~ ~ 
	Figure
	'\" ~ 
	(' 

	77777 
	[2 I 40 J 2 .. 1 1 6 10 24 8 2 0 0 2 1 1 2 1 2 1 1 1 . 2 0
	<' 
	U.J 2 10 5 0 17 36 53 7 7 74 0 14 0 0 0 11 13 1 6 2 25 J 0 0 0 
	ll4 .. ~ .. I 3 1 0 I l .. I 2 .. .. 4 2 3 3 .. 2 0 1 0 12 0 
	1L5 4 4 4 2 2 2 4 1 4 4 J J 4 4 4 4 3 J J 2 0 '2 0 16 0 
	77777 (' 2[2 2 84 !5 0 .. 2 1 4 to 25 5 1 0 0 2 2 2 1 j 1 1 j I 2 0 2LJ 1 17 8 0. 0 20 37 12 17 11 8 JO 40 82 0 18 1 i 7 1 60 0 0 0 0 
	2[4 .. .. .. 2 2 2 4 l 4 .. 3 3 .. .. 4 .. 3 J j 2 0 1 0 12 6 
	2L5 4 4 4 2 2 2 4 i 4 4 J J 4 4 4 4 J 3 J 2 0 2 0 12 0
	0 
	BBBBB 77777 4l2 4 47 1 4 4 3 25 22 13 6 2 C) 0 I 2 2 2 2 i 2 2 2 1 0
	'

	0 
	4LJ i 20 io 0 1 20 ~0 5 J 15 5 30 15 15 0 11 10 1 25 1 35 0 0 0 0 4l4 4 4 4 2 2 2 4 1 4 4 3 ;)· 4 .. 4 4 j 3 3 2 0 1 iS 9 0 4L5 4 4 4 2 2 2 4 1 4 4 J J 4 4 4 4 j 3 J 2 0 2 0 14 0
	0 
	BBB 77777 Bl2 a 35 I 2 2 6 10 II B ·I 0 0 2 I I J 2 2 I 1 I 2 0
	4 7 

	0 
	8L3 1 El 12 i7 60 85 14 11 35 0 5 8 10 0 J 3 t 6 4 20 0 () 0 0 
	0 

	··-::
	8[4 4 4 4 2 2 2 .. I 4 .. 3 J .. .. 4 4 3 l 3 2 0 I 0 11 0 (\ 
	8L5 4 4 4 2 2 2 4 1 4 4 J 3 4 4 ... 4 3 3 3 2 0 2 0 14 0 
	77777 9[2 9 34 1 1 4 1 1 4 14 to 8 2 9 0 2 I I i 1 2 I I I 2 0
	0 
	9L3 2 53 87 23 2 eo 0 0 4 0 0 13 20. i 4 Q 0 3 0 0 0
	15 5 2 23 

	' 
	.,
	' 

	9[4 4 4 4 2 2 2 I 4 4 3 3 .. 4 .. ~ J 2 0 I 0 19 0 
	.. 3 

	9L5 4 4 4 2 2 2 4 1 4 4 J 3 4 4 4 4 J J J 2 0 2 0 14 0
	(' 
	77777 10[2 lq 60 2 3 3 B 22 3 40 25 to 2 0 0 2 2 2 2 2 I I I I 2 0
	c 
	tOLl 2 70 24 18 32 35 BO 25 20 0 0 80 99 1 19 0 0 1 0 0 
	20 
	1 
	5 
	0 
	4 

	lol4 4 4 4 2 2 4 I .. 3 3 .. .. J 2 0 0 {5 0 
	2 
	4 
	4 4 J 3 
	1 

	( 10L5 4 4 4 2 2 2 4 1 4 4 J J 4 4 4 .. 3 3 j 2 0 2 0 12 0 
	77777 
	5[2 15 48 I 2 4 8 25 5 7 18 15 2 0 0 2 ! 1 j 2 2 I I I 0 15LJ 2 J 10 0 15 40 75 16 9 95 7 75 10 65 0 8 2i 1 1 0 0 2 0 1 0 IS[Jf 4 4 4 2 2 2 4 I 4 4 3 J ~ 4 .. .. 3 J 3 2 0 I 0 is 0 15L5 0 0 0 0 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 0 0 0 0 0 0
	' 

	t 
	8889 77777 ( 16[2 16 32 I 4 4 0 2 8, 1 I 0 0 2 2 2 i i i' I' i' 1 2 0
	•-lo
	16LJ 1 10 8 13 27 56 66 40. 2 .0' 0 0 99 99 013 9 3 23 2 99 0 0 0 0 16[4 4 4 4 2 2 2 4 1' 4 4 3 3 4 4 .. 4 J 3 3 2 0 1 () 17 0 
	16L5 4 4 4 2 2 2 4 i 4 4 J 3 4 4 4 4 J ;j 3 2 0 2 0 .8 0 99999 77777. 19[2 19 33 1 2 4 5 2 5 n 12 1o 2 0 0 2 I I I 2-r-r·Tl 2 0 
	19LJ 2 20 10 0 12 30 40 B 7 60 4 15 25 20 0 7 20 2 J 1 J 2 0 0 0 
	19(4 4 4 4 2 2 2 4 1 4 4 3 3 .. 4 .. .. l J 3 2 0 I 0 19 0 
	19L5 4 4. 4 2 2 2 4 1 4 4 J J 4 4 4 4 ;j j 0 19 0 8889 77777 
	j 2, 0 2 

	s------r-r--r---2--2-~ ---~--~r~--o--·--·-------------
	-

	--:!~o-33 1 2 4 7 0 s 10 5 25 2 5 
	20LJ 2 8 15 5 0 0 0 0 2 0 4 0 30 0 4 5 t 10 0 0 0 0 0 0 2ol4 2 2 I 4 3 4 ""3--l-"'!-rol~-olr
	() 

	4 0
	.. 

	" 
	" 
	4 
	" 
	2 
	" 
	3 
	" 
	4 

	20L5 4 4 4 2 2 2 4 ~ 4 4 J 3 4 4 J J J 2 0 2 0 17 0 
	..------·····-----·-----------------·-----------..--------I
	" 
	" 
	4 

	--uao
	t 
	,.... 
	,.... ----------------···---· ---------------... ·-···-•... •·· --L-------\. -----------------------___._________ -----------~------·-··-------
	-

	__7..._.7'-LZ.LZL -----.,..----:--:-::--:-----·------··-··-··--·-··-------··---..·-------.. -.. 
	21L2 21 30 1 0 4 ~ 0 4 6 36 26 2 0 0 2 1 1 2 2 2 1 2 1 2 0 21Li) 1 10 10. 8 0 g Q 1 3 to J o 40 o o ?5J5-3....2Q_;Lii t 1 -0. u0--21L4 4 4 4 2 2 2 4 1 ~ 4 3 J 4 4 4 4 J J 3 2 0 1 0 12 0 
	-

	21L5 __..f..._4 4 2 2 2 :4 & 1 :4 3 3 __L_j_L.,!_J__3__;L_2 _ _Q__2_.JL12-Q 88888 77777 
	• 
	_ ____:~ . · ~0 0 1 1 1 1 1 2 1 1 1 2 0
	2JL2 23 ·2::c3::---=5~0,---::8-0::---::2-'--4:-~4---:2::---::9---:2::
	-

	23q 2 :J e Q 25 6Q .,, 10 & J 2 ss 2 :~ o so so__LJa._JJ.u.-J....-lL-IL-.II---------------------2lL4 4 4 4 2 2 2 4 1 4 4 J 3 1 1 4 1 J 3 j 2 0 3 0 16 0 2JL5 4 4 4 2 2 2 4 1 i 1 3 J 4 1 .!_L_J_:t_.L_2_.Jl 3 0 U o 
	-

	saass 
	' 
	' 
	r ·.
	.
	'·· ..·. 
	APPENDIX B 
	•-.... 
	DATA COLLECTION FORMS INDEXED TO DATABASE 
	~-·. 
	This aPPendix contains the blank ~orms that the subJect Pilots and the observers comPleted throushout the ~l.isht test series. 
	PAGE Form 1 Pre~lisht E>:am ·B--2 Form 2 Flisht Los B-4 FoNII 3 Flisht Debrie~ins ·B-5 
	~ :.·· 
	Form 4 Encounter Los B-g Form 5 Encounter Debrie~ins ·a-1·o· 
	-· 
	Form 6 SubJect Pilot Backsround In~oriDatiort B-11 
	FOT"ID 7A Ground School E>:am -Version 1 B-16 
	Forrrr 7B Ground School Exam VeT"sion 2 B-23" 
	-· 
	Form 7C Ground School Exalft Version 3 B-30" · 
	ResPonses to the 'first three dat.a collection ~or~as are ~lislht records• resPonses to dat.a ~orlfts 4 and 5 are contained i~n-the encounter records, and resPonses to data collection ~oru 6 ·and 7 are-contained in the Pilot records. Accompanwina each ouestion on the. data collection ~orms in this aPPendix are two 
	contained in the 
	collection 

	_,. 
	nunabers o-r the ~orm. a/br where 'a' is the line nu•ber o'f the resPonse to that ouestion in the database recordr and 'b' is '; -the entrw number on that line. There are two line numbers 
	· 
	..

	~or each ouestion on ~orm 7 <Ground School Exam) because each Pilot comPleted the· exam twice' once be~ore the Sround school tT"ainins session and once a'fter. 
	,/ 
	B-1 
	,i 
	----··-~ ·--:-: ~ -·-. . .. ~ ----~ ---·~·-· .. -.:--·~--
	-

	' 
	(Responses contained 
	\--. 
	. 

	in Flight Record) PRE FLIGHT BRIEFING FOR SUBJECT PILOT 
	PILOT ID: MISSION NUMBER.: 314 DATE: 
	; 

	315
	Line 3/Entry 3 
	1. 
	1. 
	1. 
	WHAT DOES THIS NUMBER. REPRESENT? Line 3/Entry 6 

	2. 
	2. 
	:WHAT COLOR. IS THIS S!MBOL? 

	3. 
	3. 
	WHAT DOES THIS LINE REPRESENT? 


	3/7 
	3/8 
	4. WHAT DOES THE LENGTH OF TBE AR.R.OW REPRESENT? 
	3/9 
	S. :WHAT DOES THE CIRCLE REPRESENT? 3/10 
	6. WHAT COLOR -ARE THESE SlMBOLS? Line 4/Entry 3 
	7. WHAT DO XBESE SlMBOLS REPRESENT? 4"/4 
	8. 
	8. 
	8. 
	WHAT DOES THIS Sn!BOL REPRESENT? 4/5 

	9. 
	9. 
	WHAT COLOR IS THIS ADV+SORY? 4/6 


	FORM 1 -PREFLIGHT EXAM (page 1 o£·2) 
	B-2 
	6,7 
	-04 t .5 8 
	FORM 1 -PREFLIGHT EXAM (page 2 o.f 2) 
	OBSERVER'S LOG 
	(Responses contained in Flight Record) [1] DAT·E:Line 5/Entry 4[2] TIME (LOCAL): 5/5 
	[3] TEST PILOT ID: 5/6 "[4] PILOT MISSION #: 517 
	[5] SAFETY PILOT ID: 5/8 
	[6] OBSERVER ID: 5/9 [7] FLIGHT ID (A to F): · 5/10 
	[8] TEST AIRCRAFT ID: 6/3 [9] INTRUDER AIRCRAFT ID: Line 6/Entry 4 
	[10] PRE-FLIGHT CHECK OK (Y/N): 6/5 IF NO, SPECIFY PROBLEM: 
	[11] [12] CEILING: [13] VISIBILITY: 6/8
	WEATHER: SKY(0-9): 

	6/6 6/7 
	[14] OBSTRUCTIONS TO VIS: 6/9 
	[15] TEMP: 6/10 

	[16] DEW POINT: 7/3 [17] WIND DIR: Line 7/Entry 4 [.18] VELOCITY: 7/5 [19] ALTIMETER: 7/6 
	[20] P-REDICTED WINDS ALOFT (AT 3000 FT).: 7/7 _ 
	[21] DEPARTURE TIME: 7/8 
	[22] ABORT (Y/N)? (DESCRIBE IN "NOTES" BELOW): 7/9 
	[23] AUDIO RECORD. START (Y/N): 
	7/10 
	[24] STOP WATCH START: 
	LJ.ne 8/Entry 3 
	[25] ELAPSED TIME STRAIGHT & LEVEL: 
	8/4 
	[26] ALTITUDE STRAIGHT & LEVEL: 8/5 
	[27] DME FROM ·ACY AT. S & L: 8/6 
	(28) INTRUDER PILOT ID: · 8/7 PRE.;..FLIGHT NOTES: 
	---·-----------
	-

	FORM 2 -FLIGHT LOG 
	--i _.:.,; 
	(page 1 of 1) 
	B. 
	.~ '" ..: .. ~·...-~-..·-; ·.. ..-··· .: .... .:·-· .~: 
	DEBRIEF1NG FORM (Responses contained in Flight Record) 
	[1] Test Pilot ID: [2] Pilot Mission #: . Line 9/Entry 3 9/4 
	[3] What did you think of the colors used to code the ATARS 
	information? 9/5 
	[4] .Would any additional traffic advisory information be useful to you in deciding what or what not to do? 
	.

	. 9/6 
	[5] Was there unnecessary information displayed? 
	917 
	Rate. (0-9) each component of the traffic advisory service in terms of how useful it is to you in managing an encounter situati<;~n? 
	[6] basic traffic symbol + 9/8 
	[7] relative alt.itude 9/9 
	[8] :out-of-range traffic symbol CA> 9/10 ---vertical speed . [lQ] traffic course track 
	~ 
	l9L
	Line 
	10/Entry 
	3 
	10/4 

	[11] own aircraft course track 10/5 . (121 relative motion line 10/6 
	[13] range ring 1017 [1~] point of closest approach 10/8 US]-turn status 10/9 {16] resolution command 10/10 
	ATARS provides· traffic advisories and resolution advisories. How 
	would you eval1,1ate the relative contribution of these two services 
	in maximizing your safety? For example 50-SO. 2 to 1, 1 to 10, 
	or what? 
	[17] Traffic-Advisory: Resolution Advisory .·­Line 11/Entry 3 
	.-:.;...__..-·-----------
	-

	. --
	-

	' FORM 3 -FLIGHT DEBRIEFING 
	(page 1 of 3) 
	(Responses contained in Flight Record) 
	·{18] Did the information in the traffic advisory prompt you to take avoidance maneuvers prior to receiving a resolution advisory? 
	Never Sometimes Line 1l./~ntry 5
	Often . Always 
	[19] How confident .were you of the advisability of these maneuvers? Not at all 
	Somewhat Very 
	11/6 

	{20] In a threat situation, did ·the-traffic advisory service aid -you in visual acquisition of the traffic? 
	Never 
	Sometimes 11/7
	Often Always 
	[21] Once you had visually acquired traffic, did you: forget about the screen. continue to consult the traffic and 
	resolution advisories 11/8
	ignpre further traffic advisories, but respond to resolution advisories 
	continue to consult traffic advisories, but ignore resolution advisories 
	FORM 3 -FLIGHT DEBRIEFING (page 2 of 3) 
	(Responses contained in Flight Record) 
	[22] How adequate was the traffic advisory service in preparing you for the resolution advisory? 
	not useful at all 
	somewhat ·useful 
	Line 11/Entry 9 
	very useful 
	{23) How confident-are you that the resolution commands maximize the miss distance. 
	not at all confident 
	somewhat confident 
	. 11/10 
	very confident 
	[24] If you never see the tr.affic how do you feel-about follo\\i'ing the resolut:ion advisories~ 
	not at all confident 
	somewhat confident 
	Line 12./Entry 3 very confident 
	[25] Please rate (Q-9) how you feel about all aspects of the dis­play format together (size, legibility. color, etc.. ) 
	12/4 
	-[26] On the whole, please rate (0-9) how you feel about ATARS service.. 12/5 
	[27] Can you suggest any mods or improvements in "the-display or serviCe? 
	· Line 13/Entries 3-10 
	FORM 3 -FLIGHT DEBRIEFING 
	(page 3 of 3) 
	Line 3/Entry 4 
	Line 3/Entry 4 
	Line 3/Entry 4 
	315 

	(3) 
	(3) 
	PlLO'l' MISSION 
	NUMBER: 
	3/6 
	(4) 
	FLIGHT LEG 
	(l 2 
	3 
	4 
	) 
	3/7 

	(5) 
	(5) 
	ALTITUDE MAINTENANCE: 
	3/8 
	(6) 
	COURSE 
	HAll~IENANCE: 
	3/9 


	(7) 
	(7) 
	(7) 
	TURBULENCE? HOW J.SUCH? (8) vlORK LOAD BEFORE lNTRUS lON 3/10 Line 4/Entry 3 

	(9) 
	(9) 
	TIME OF FIP~ ADVISORY: (10) TIME PILOT NOTES ADVISORY:


	4/4 4/5 
	( 11) STAGE PILOT NOTES ADVISORY( P TH R ) .
	416 
	( 13) IF ONE WAS IT· PLANNED? 
	4/8 
	( 16) IF MORE THAN ONE, DP.AW SYMBOLOGY: WAS THE MOST CRITICAL PLANNED? 
	Line 5/Entry 3 
	--··--·· · 
	~ 1763 18.338 -19.923 . 4400. o.010 0.014 -0.352 6 3034• 64 0 B.41:S -20.412 :4800. o.022 o.o52 3.4:1,---L 1 174~ t8.2B9 -J!sZ34 11oo. -0·910 o.o~3 -g,664 4 J063. o o 1&.526 -20.174 48oo. o.o22 o.o52 2.5oo
	10134121.38 
	IO&l4124.06 


	-·-·--------, 
	-·-·--------, 
	Figure
	Figure
	Figure
	(19) ON SCREEN RES -·· _MA.NRm'ER .TAKEN. ·
	-

	·-
	-

	TYPE MANEUVER 
	Lines .CLl,DES ,RlGHT ,LEFl') 
	-
	1
	0~ 
	Figure

	.. 
	-
	and_.: RATE . (BANK OR FT/MIN) 
	-· -------
	-

	-· -
	------·· ----
	-

	..
	·----
	-

	COURSE CHANGE (FEET--DEGREES) 
	-
	--·· ---·· ···-·· · 
	-

	. (20) DOES PILOT HEAR THREAT! 5/4 (21) TYPE COMMAND RECEIVED: Lines 13 and 1~ 
	(22) DOES PILOT HEAR CLEAR? 5/5 ( 23). TIME BACK ON COURSE: I
	5 6 
	(24) CRITICAL EVENTS?{E.G.OTHER TRAFFIC) 
	517 
	( 25) ADVISORY TIMING --TOO SOON ABOUT RIGHT TOO LATE 
	5/8
	--~ 
	(26) RESOLUTION: CORRECT NOT CORRECT DONI KNOW 
	5/9 FORM 4·-ENCOUNTER LOG . 
	B-l
	(Responses contained 
	(page 1 of 2)
	· in Encounter Record) 
	RESPONSE CHECK LIST: <Responses contained in Encounter Record) (ALL RATING SCALES 0-9) 
	[30]._·____ALT1TUDE DURING INTRUSION (RANGE lN__FI_.j__Line 5/Entry 10 
	[31] COURSE DURiNG INTRUSION (0 -9)
	~--L-in,u.e -6/Entry 3 [32] MAINTAIN INSTRUMENT SCAN (YIN)
	·----


	6/4 
	6/4 
	·----

	[33]____MAINTAIN EXTERNAL SCAN (YIN) 
	615 
	[34]____MANEUVER COORDINATION (0 -9) 
	6/6 [35].____AIRSPEED CONTROL (0 -9) 
	--· -· 6/7 
	[36] FUEL MANAGEMENT (OK I NG) LAST INTRUSION ONLY--6/8 [37].____PROP SYNC-{OK I NG) 
	---=-6/9 
	[38]____WORKLOAD RATING (0 ~ 9) 
	6/10 

	----------~
	-

	FORM 4 -ENCOUNTER LOG 
	. (page 2 of 2) 
	. 
	.

	[1] 1ntrusion Number: Line 15/Entry 4 
	[2] Test Pilot 10: 15/5 [3]. Pilot Mission #: 
	15/6 
	[4] Where did the intruder come from (clock position)? 15/7 
	[5] Did the display light -up in time? 15/8 
	[6] Did the threat advisory occur too early or too ·late? 15/9 
	[7] Did you find ATARS useful in avoiding the traffic? 
	15110 
	[8] Did you maneuver before you received an advisory? Line /Entry If yes, why? 
	16
	3 

	[9] Did you find the resolution advisory or the display the most 
	helpful? 16/4 
	[10] What did you think of the resolution advisory? 
	16/5 
	[11] Was the intruder going faster or slower than you? 
	16/6 
	[12] Was the intruder ATARS equipped? 
	16/7 
	[13] Was he above/below you or at same altitude? 
	16/8 
	[14] How. would you rate the workload of the intrusion (0-9)? 16/
	9 

	[15] Would you rather have ATARS advisories or traffic: controller 
	advisories? Both? 16/10 
	(Responses contained in Encounter Record) 
	FORM 5 -ENCOUNTER DEBRIEFING 
	AUTOMATIC TRAFFIC ADVISORY AND RESOLUTION SERVICE (ATARS} 
	SUB~ECT PILOT BACKGROUND INFOP.MATION (GOVERNMENT EMPLOYEES ONLY) 
	NAME: 
	ROUTING SYMBOL: BLD 1: EX'l'ENSION: 
	CURRENT CERTIFICATIONS: PRIVATE:.,____ 
	CO!o!MERCIAL:.--
	-

	MULTI_____ INSTRMT____ 
	NUMBER OF HOURS.· PIC~---NUMBER OF HOURS MULTr.____ 
	-

	FORM 6 -SUBJECT PILOT BACKGROUND INFORMATION (page 1 of 5) 
	B-11 

	Code 
	Line 2/Ent±ry 2 (Responses contained in 
	Pilot Record) 
	Figure
	.·. :.· ~
	-

	·-----··--..--~--.. 
	-

	ACT OF .~979 • 
	B. Age Marital Status [check ·one] ( ) married, (. ) separated, 
	2/3 

	2/4 
	( ) divorced, ( ) widowed, ( ) single/never married. Number of children 215 Type of work Te.g., eJ1gineering, administration, airplane mechanic] 2/6 Position or title 2/7 Number of years employed there 2/8 Education 
	--~-------------------{check Qne~ _( --') graduated high school, { } some-college, ( l graduated from 2 year college, ( ) graduated from 4 year college,. ! } some graduate school, ( ) advanced. degree, · (M.A. or P_h. D.), ( ) trade/vocational training. 2/9 
	-

	Figure
	FORM 6 ~ SUBJECT PILOT BACKGROUND INFORMATION 
	(page 2 of 5) 
	B-12 

	(Responses contained in Pilot Record) 
	c. 
	c. 
	c. 
	First private 
	license 
	[month/year] 

	TR
	Date 
	of last 
	bi-annual flight check 

	TR
	Date 
	of last medical 

	TR
	Medical 
	certificate class 

	TR
	Date of last 
	audiogram: 

	TR
	Date of last orthorater: 

	D. 
	D. 
	1. 
	Ratings' [check 
	all appropriate] 

	TR
	{ 
	) 
	Private 
	2/16 

	TR
	( 
	) 
	Commercial 
	2/17 

	TR
	( 
	) 
	Instrument 
	2/18 

	TR
	( 
	) 
	CFI 
	2/19 

	TR
	( 
	) 
	CFI1 
	2/20 

	TR
	( 
	) 
	ATP 
	2/21 

	TR
	2. 
	Aircraft type 
	[check• 
	all appropri.ate] 

	TR
	( 
	) 
	Single engine 
	2/22 

	TR
	( 
	) 
	Single engine (complex) 
	2/23 

	TR
	( 
	) 
	Multi-engine 
	2/24 

	TR
	. 

	TR
	( 
	) 
	Rotorcraft 
	2/25 

	TR
	( 
	) 
	Turbine 
	Line 3/Entry 2 

	E.. 
	E.. 
	Total 
	Number of Hours 
	[PIC] 

	TR
	Number.. 
	of hours 
	IFR 
	[VFR weather]. 
	3/3 

	TR
	Number of hours 
	lFR 
	[gauges] 
	3/4 

	--------
	--------
	-

	Number of hours 
	military experience 
	3/5 


	FORM 6 -SUBJECT ~ILOT BACKGROUND INFORMATION 
	(page 3 of 5) 
	(page 3 of 5) 
	B-13 

	(Responses contained in Pilot Record) 

	F. Breakdown of total number of hours [PI~] 
	1. Number of hours in Last month Line 3/Entry 6 Last three months . 317 Last six months 
	3/8 Last twelve months 
	319 
	2. Number of hours [PIC] in ~Single engine [overall/last 12 months]_______ 3/10 & 3/ll 
	-
	Single .engine, complex [overall/last 12 months]_· __ 3/12 & 3/13 
	Multi-engine [overall/last 12 months]·_-------3/14 & 3/15 Subject aircraft 
	3/16 

	3.; Number of hours [PIC] Day_____________ 
	3/17 Night______________ 
	3/18 

	G. Simulator experience• list type of simulator and hours. 3/19 3/20
	Simulator Hours. Experience ·with experimental aircraft and. advanced avionics. list type and hours. 
	-

	Type_· __3_1_2_1_________ 3/22 
	Hours 

	FORM 6 -SUBJECT PILOT BACKGROUND INFORMATION (page 4 of· 5) :S-14 
	(Responses contained in Pilot Record) 
	H. Member-ship in aviation clubs, societies, professional associa-· tions: 
	Line 3/Entry 23 
	Aviation a"'ards: 3/24 
	I. Any incidents (list short name) or accidents (short description)? 3/25
	Incidents: 
	Accidents=--------~-____________________________________ ---
	-

	· 3_1_2_6 
	-

	FORM 6 SUBJECI PILOT BACKGROUND INFORMATION. 
	-

	:..... ..· .. .. 
	(pa.ge 5 of 5) 
	.. -;:. --·. -.. -:--·~·,· -:·· 
	' 
	' 
	-

	(Responses contained in Pilot Record) ATARS GROUND SCHOOL -Test #1 (Correct responses are circled) 
	1. Which of the following might occur a minute or more before point of closest approach? 
	1) Proximate advisory Lines 4 & 5/Entry 2
	2) Traffic threat advisory 
	3) Resolution advisory 'Both 1 and 2 
	@ 

	2. If you choose to ignore a resolution advisory, and decide to maneuver at your own-discretion: 
	1) Your ATARS display will automatically shutdown leaving you to rely on manual resolution of traffic conflicts. 
	2) You will have violated FAA regulations. 
	3) The probability of in-flight conflict decreases. None of the above. 
	4 & 513 
	Figure
	3. Upon evaluating the traffic situation depicted above which aircraft is(are) the most critical threat(s)? 
	1) The aircraft at 3 o'clock. 
	2) Tht!' aircraft at 3 o'clock and 10 o'clock. 4 & 5/4
	3) The aircraft at 7 o'clock. The aircraft at 10 o'clock. 
	@ 

	(page 1 of 7) 
	FORM 7A -GROUND SCHOOL EXAM-VERSION 1 

	B-16 
	#1 
	(Responses contained in Pilot Record) 
	4. Which of the following is false? 
	1) The threatening aircraft is 200 feet below you. The threa~ening aircraft is' climbing. 
	@ 

	3) The most threatening intruder is located at 10 o'clock. 
	4) The large "X" represents the point of closest approach. 
	Lines 4 & 5/Entry 5 
	Figure
	S. Which of the following is false? 
	1) A proximaty advirosy may suggest limits on possible --. maneuvers. 
	2) A proximaty advisory may at any time become a threat advisory. 
	_@ Proximate aircraft are never displayed when_ a c:ri.tic-a1-· threat appears. 
	4 & Si6 
	4) Proximate aircraft advisories occur with any al.tit\.ide · ­separation of less than 2000 feet and range less than: 2 nautical miles. 
	-

	6. The symbol ~· means: 
	1) The aircraft is ATARS equipped~ ~ .& 517 
	The aircraft is controlled by ATC. 
	3) The aircraft is a threat. 
	4) None of the above. 
	FORM 7A -GROUND SCHOOL EXAM-VERSION 1 (page 2 of 7). B-17 
	' ~ "~-__,.. ..,....;· .. --~-:-.·~ -,----· · ..,...... --·-----------.--~~ ---·· ··' '' 
	. ·-···· · · -···· · .· ···.··· --~ ------~ ___ ,...____ ., -·· :--~ -....~~----~ 
	-

	, 
	(Responses contained in Pilot Recore 
	1. If your screen is clear (no traffic), the ATARS display will alert you to the presence of a threat by: 
	1) Displaying the relevant symbols on your screen. 
	. 
	2) Emiting a 'beep-beep' every 4.7 seconds.. 
	Lines 4 & 5/Entry 8 
	3) Emitting a synthe~ized voice warning 'threat'. 
	Both 1-and 3. 
	@ 

	Figure
	-~
	-

	A 8 
	8. Upon evaluating the two separate situations above; one can conclude, that: 
	ln, situation B the threatening aircraft will pass behind you. 
	2) tn· situation A the threatening aircraft will pass in front of you. 
	4 & 5/9

	3) In both situations the· altitude of the threatening aircraft is identical to yours. ·· 
	-

	4) ln both situations the estimated point of closest ap­proach will occur in 30 seconds. 
	Given a threatening aircraft at 12 o'clock with the following pro­perties: 
	o 
	o 
	o 
	velocity is less than yours. 

	o 
	o 
	aircraft is 200 feet above you and descending. 

	o 
	o 
	range is 1.8 nm. 

	o 
	o 
	aircraft is turning. 


	FORM 7A -GROUND SCHOOL EXAMo.VERSlON 1 (page 3 of 7) B-18 
	til (Responses contained in Pilot Record) 
	9. Which figure wUl appear on your ATARS display? 
	1) Figure a 
	2) Figure b Lines 4 & 5/Entry 10 
	3) Figure c Figure d" 
	@) 

	a -~------
	10.. 
	All simultaneous threats will: 1) 
	be represented by green target symbols. 2) 
	be supplied with relative motion lines. 4 & 5/11 
	-

	3) ca_use a resolution advisory· to be displayed. be. represented by a red ·~~. 
	@ 

	FORM 7A -GROUND SCHOOL EXAM-VERSION 1 (page 4 of 7) 
	B-19 
	II .l ! . 
	(Responses contained ~ilot Recor1 
	in 

	11. A resolution advisory will: 
	1) occur several minutes before the time of closest ap­proach. 
	2) compel the pilot to take the recommended evasive action. 
	typically occur at most 30-40 seconds before the time of closest approach.. Lines 4 & 5/Entry 12 
	4) never occur when you really need it; 
	12. A yellow circle centered on the asterisk representing your .own aircraft: 
	1) defines a range of . 4 nautical miles• 
	2) defines a range within which an intruder will be identified as threatening. 
	-

	defines a range of 2 nautical miles. 
	@ 

	4 & 5/13 
	4) defines the advisory picture area. 
	13. Proximate-aircraJt which fall outside of the advisory picture area: 
	l} cannot be displayed by ATARS. 4 & 5/14 
	2) will be represented by an · "X" at the appropriate bear­ing and at the edge of the picture area. 
	3) will be represented by a green triangle which will always appear at the lower left of the picture area. 
	will be represented by a green triangle at the appro­priate bearing and at the edge of the pic~ure area. 
	@_ 

	14. Which symbol. within the advisory picture area provides a graphic display of threatening traffic? 
	· 1) a green "+!' 4 & 5/15 
	2) a yellow asterisk 
	3 ) a red "-r:' a red "y" 
	@ 

	FORM 7 A -GROUND SCHOOL EXAM-VERSION 1 (page 5 of 7) B-20 
	111 
	(Responses contained in Pilot Record) 
	15. When a red '+02' symbol appears next to a traffic symbol: 
	1) a threatening aircraft is located 200 feet below you. Lines 4 & 51
	2) a proximate aircraft is located 200 feet below you. 
	Entry 16 
	3) a threatening aircraft is located 20 feet above yoU:. a threatening aircraft is located 200 feet ab~ve you. ·. 
	@ ·

	16. An up <t) or down (J,) arrow is displayed next to the alti­tude information to tell you: 
	1) whether your separation from the aircraft is increas­ing or decreasing. 
	the direction of vertical movement of a threatening aircraft. 4 & 5/17 
	3) the predicted point .of closest approach. 
	4) the direction of vertical movement of proximate or threatening aircraft. 
	For questions 17, 18, and 19, refer to the Figure below. 
	Figure
	17•· The symbol which depicts the-present position of your plane is: 1) 4 & 5/18 2) "+04 .. 

	@ '*" 
	@ '*" 
	4) ·:v· 
	4) ·:v· 
	FORM 7A -GROUND SCHOOL EXAM-VERSION 1 (page 6 of 7) B-21 
	1 

	(Responses contained· in Pilot Record 
	18. The predicted point of closest approach of the threat is repre­sented by: 
	1) Lines 4 & 5/Entry 19 
	... 

	2) RightNO CLI 
	. 'X' 4) 
	@--

	17 
	19. The symbol that depicts a threatening aircraft, its relative motion, course, and point of closest approach is: 
	1) 
	-v 
	4 &5/20
	2) +04 
	~..-6----··· 4) 
	Figure
	@ 

	Figure
	.-----~--· 
	20. in general. fast moving threats have: 
	1) short course arrows. relative motion lines angled closer to their 
	4& 5/21
	course arrows than slow moving threats. 
	3) relative motion lines a.ngled farther away from their course arrows than slow moving threats. 
	4) blinking threat symbols. 
	FORM 7A -GROUND SCHOOL EXAM•VER.SlON t· 
	B-22 
	(page 7 of 7) 
	(Responses contained in in Pilot Record) 
	(Responses contained in in Pilot Record) 
	(Responses contained in in Pilot Record) 

	ATARS 
	ATARS 
	GROUND 
	SCHOOL 
	-Test 
	#2 

	1. 
	1. 
	(Correct responses are circled) Which of the following would normally not seconds before point of closest approach? 
	occur 
	more 
	than 40 

	TR
	·. 
	1) 2) @ 
	Proximate advisory Traffic threat advisory Resolution advisory 
	Lines 4 & 5/Entry 2 

	TR
	4) 
	Both 1 
	and 2 

	2. 
	2. 
	If you choose to ignore a to maneuver at your own 
	resolution discretion: 
	advisory, 
	and decide­

	TR
	1) 
	Your ATARS display will automatically shutdown leaving you to rely ~n manual resolution of traffic conflicts. 

	TR
	2) 
	You will have violated 
	FAA 
	regulations.. 

	TR
	The probability of in-flight conflict may increase•. 

	TR
	4) 
	None of the above. 
	4 & 5/3 


	·. 
	Figure
	·3.. Upon evaluating the traffic situation depicted aboveo-which. aircraft is(are) the least critical threat(s)? 
	The aircraft at 3 o'clock. 
	@ 

	4 & 5/4 
	2) The aircraft at 3 o'clock and 10 o'clocko 
	3) The aircraft at 7 o'clock. 
	4) The aircraft at 10 o'clock. 
	2 (page 1 of 7) 
	FORM 
	7B -GROUND SCHOOL EXAM-VERSION 
	B-23 

	... •· .--'·r ·--=,· ·._,_. · ,_.__ ·. 
	#2 
	(Responses contained in Pilot Record) 
	4. Which of the following is true? (Refer to Figure below). 
	1) The threatening aircraft is 200 feet above you. 
	Lines 4 & 5/Entry 5 
	2) The threatening aircraft is climbing. 
	3) The most threatening intruder is located at 5 o'clock. The large "X" represents the point of closest approach• 
	'"'.@ 

	.. 
	Figure
	S. Which of the following is true? 
	A proximity advisory may suggest limits on possible maneuvers. 
	@ 

	2) Proximate aircraft are displayed because they always become· a. threat. . 
	3) Proximatei a-ircraft are never displayed when a critical threat appears. 
	4 & 5/6 
	4) Proximate aircraft advisories occur with any altitude separation of less than 4000 feet and range less than 2 nautical miles. 
	6. The symbol ~ means: 
	1) The aircraft is not ATARS equipped. 
	2) The aircraft is controlled by ATC. 
	4 & 5/7The aircraft is a threat. 
	@ 

	4) None of the above. 
	FORM 7B -GROUND SCHOOL EXAM-VERSION 2 (page 2 of 7) 
	Figure
	#2 
	(Responses contained in Pilot Record) 
	7. If your screen is clear (no traffic:), the ATARS display will alert you to the presence of a proximate aircraft by: 
	Displaying the relevant. symbols on your screen. 
	@ 

	2) Emiting a .'beep-beep •. every 4.7 seconds. 
	3) Emitting a synthesized voice warning 'proximate'. 4) Both 1 and 3. 
	Lines 4 & 5/Entry 8 
	~----
	-

	....._.__...-
	-

	A 8 
	8. Upon evaluating the two separate situations above,-one can conclude that: 
	1} In situation B the threatening aircraft will pass in front of you. 
	4 & 5/9
	2) In situation A the threatening aircraft will pass in fron.t of you. 
	3) In both situations the altitude of the threatening air~ c:raft is identical to yours. 
	In both situations the estimated point of closest ap-: proach will occur at different times.. 
	@ 

	Given a threatening aircraft at 12 o'clock with the fQllowing pro­perties: 
	o 
	o 
	o 
	velocity is less than yours. 

	o 
	o 
	aircraft is 200 feet above you and descending. 

	o 
	o 
	range is 1.8 nm. 

	o 
	o 
	aircraft is turning. 


	fORM 7B -GROUND SCHOOL EXAM-VERSION 2 
	(page 3 of 7) B-25 
	-
	-. .. . . . ----.....,-:-:··~ ---.---:-------~--"'"'"..--. 
	#2 
	(Responses contained in Pilot Record) 
	9. Which figure will appear on your ATARS display? 
	1) Figure a Lines 4 & 5/Entry 10 
	2) Figure b 
	3) Figure c Figure d 
	@ 

	Figure
	10. All simultaneous threats will: 
	be represented by red target symbols. 4 & 5/ll
	@ 

	2) be supplied with relative motion lines. 
	3) cause a resolution advisory to be displayed. 
	4) be represented by a green :p:•. 
	FORM 7B -GROUND SCHOOL EXAM-VERSION 2 (page 4 of 7) B-26 
	#2 
	(Responses contained 
	u. A threat advisory will: in Pilot Record~ 
	1) occur several minutes before the time of closest ap­proach. 
	Lines 4 & 5/Entry 12
	2) compel the pilot to take evasive action. 
	3) typically occur at most 30-40 seconds before the time of closest approach. 
	-typically occur at most one minute before the time of closest approach. 
	12. A yellow circle centered on the asterisk representing your own aircraft: 
	1) defines a range of 4 nautical miles. 
	2)-defines a range within which an intruder will .be _identi­fied as threatening. 4 & 5/13
	defines a range of 2 nautical miles. 
	4) defines-the advisory picture area. 
	13. Threat. aircraft which fall outside-of the-advisory picture area: 
	l) 
	l) 
	l) 
	cannot be displayed by ATARS. 
	4 & 5/14 


	2) 
	2) 
	will be represented by an "X" at the appropriate· bear­ing and at the ed~e of the picture area. 

	3) 
	3) 
	will be represented by a red triangle which will al­ways appear at the lower left of the picture area. 


	will be represented by a red triangle at the appropriate bearing and at the edge of the picture area--. _ 
	-· 
	-

	14. Which symbo-l within the advisory picture· area.-provides a graphic display of proximate traffic? 
	a green '1-'' 
	4& 5/15 
	2) a yellow asterisk 
	3) a red 
	4) a red 
	FORM 7B -GROUND SCHOOL EXAM-VERSION 2 (page 5 of 7) B-27 
	#2 
	(Responses contained in Pilot Record) 
	15. 
	15. 
	15. 
	When 
	a 
	green 
	'+02' 
	symbol appears next 
	to 
	a 
	traffic symbol: 

	1) 
	1) 
	a 
	threatening 
	aircraft is located 200 
	feet 
	below 
	you. 

	@ 3) 
	@ 3) 
	a a 
	proximate proximate 
	aircraft is located 200 feet above you. aircraft is located 20 feet above you. 
	Lines 
	4 & 51 Entry 

	4) 
	4) 
	a 
	threatening 
	aircraft is located 200 
	feet 
	above 
	you. 


	16. An up <t> or down (~) arrow is displayed ne~t to the alti­tude i1;1formation to tell you: 
	1) whether your separation from the aircraft is increas­
	ing or decreasing. 4 & 5/17 
	2) the direction of vertical movement of a proximate­aircraft 
	3) the direction of vertical movement of proximate or threatening aircraft. 
	none of the above For questions 1.7, 18, and 19, -refer to the Figure below. 
	@ 

	Figure
	17. 
	17. 
	17. 
	The symbol which 
	depicts the-present position of your 
	plane 

	TR
	is: 

	TR
	1) 
	..,.... 
	4 &5/18 

	TR
	2) 
	"+04 " 

	TR
	,@ 
	·~· 

	TR
	4) 
	'?-. 

	TR
	FORM 7B 
	-
	GROUND SCHOOL.EXAM-VERSION 2 

	TR
	(page 6 of 7) 
	B-28 


	#2 (Responses contained in 'Pilot Record) 
	18. The predicted point of closest approach of the threat is r~pre­sented by: 
	Lines 4 &5/Entry 19
	1) * 
	2) RightNO CLI 
	'X' 
	@ 

	4) 
	~· 
	19. The symbol that depicts a threatening aircraft, its relative motion, course, and point. of closest approach is: -· 
	4 & 5/20 
	1) 
	7 

	2) +04 
	®·. 
	®·. 
	®·. 
	) 

	4) 
	. 
	Figure

	--------·
	-

	' 
	20. In general, slow moving threats have: 4 & 5/21 . 
	1) . long course arrows. 
	2) relative motion lines angled closer to their course arrows than fast moving threats. 
	relative motion lines angled farther away from their­course arrows than fast moving threats. 
	4) blinking threat symbols. 
	FORM 7B -GROUND SCHOOL EXAM-VERSION 2 (page 7 of 7) .B-29 
	Figure
	ATARS GROUND SCHOOL -~est #3 (Responses contained in Pilo.t Record)
	(Correct responses are circled) 
	1. Which of the ·following might oc:c:ur several minutes before point of closest approach? 
	1) Proximate advisory ~ 5/Entry· 2
	Lines4 

	2) Traffic: threat advisory 
	3) Resolution advisory Both 1 and 2 
	@ 

	2. lf you choose to ignore a resolution advisory~ and decide to maneuver at your own discretion: 
	l) 
	l) 
	l) 
	~our ATARS display will automatically shutdown leaving you to rely on manual resolution of traffic: conflicts. 

	2) 
	2) 
	You will have violated FA.A regulations. 4 & 513

	3) 
	3) 
	The probability of in~fiight conflict decreases. None of the 
	@ 



	3. Upon evaluating the traffic:. situation depicted above which airc:raft is(are) the most c:ritical threat( s ) ? 
	Figure
	·--------·-··--·--·-··-· 
	·--------·-··--·--·-··-· 
	--·---
	--·---




	(Responses contained in Pilot Record) 
	4. Which of the following is false? 
	1) The threatening aircraft is 200 feet below you. The threatening aircraft is climbing. 
	@ 

	3} The most threatening intruder is located at 10 o 'cloek. 
	4) The large "X" represents the point of ·closest approach.. 
	... . . 
	~ 
	Lines 4 & 5/Entry· 5 
	--..__ _ 
	----__:..,. 
	--·· ·---·-·· . -· . 
	-

	S. Which of the following is false? 
	1) Proximate aircraft are displayed because they set limits . on possible maneuvers to avoid or resolve a conflict. 
	2) Proximate aircraft are displayed because they can ·at-any time. become a threat. 
	-

	Proximate aircraft are never displayed when_a criticaL threat appears.. 
	4&.5/6 
	4} Proximate aircraft advisories occur with any altitude-· separation of less than 2000 feet and range less than.· 2 nautical miles. 
	-

	6. The symbol ~ means: 
	1) The aircraft is ATARS equipped. The aircraft is controlled by ATC. 
	4&.517 
	3} The aircraft is a threat. 
	4) None of the above. 
	' FORM 7C -GROUND SCHOOL EXAM-VERSION 3 (page 2 of 7) 
	(Responses contained in Pilot Record) 
	@ B \ 
	7. If your screen is clear (no traffic) , the ATARS display will alert you to the presence of a threat by: 
	1) Displaying the relevant symbols on your screen. 
	2) Emiting a 'beep-beep' every 4.7 seconds. Lines 4 & 5/Entry 8 
	3) Emitting a synthesized voice warning 'threat'. 
	8. Upon-e-valuatin·g~the tWo-separate sttuations -above, one-·caii___ conclude that: 
	In situation B the threatening aircraft will pass behind you. 
	2) In situation A the threatening aircraft will pass in front of you. 
	4& 5/9 

	3) In both sitUations the altitude of the threatening air­craft is identical to yours. 
	4) In both situations the estimated point of closest ap­proach will occur in 30 seconds. 
	Given a threatening aircraft at 12 o'clock with the following pro­perties: 
	o 
	o 
	o 
	velocity is. less than yours. 

	o 
	o 
	aircraft is 200 feet above you and descending. 

	o 
	o 
	range is 2 nm. 

	o 
	o 
	aircraft is turning. 


	FORM 7C -GROUND SCHOOL EXAM-VERSION 3 (page 3 of 7) 
	(Responses contained in Pilot Record) 
	9. Which figure will appear on your ATARS display? 
	1) Figure a 
	Lines 4 & 5/Entry 10 
	2) Figure b 
	3) Figure c @ Figur~--~ --___. 
	·-
	-

	A 
	-~ 
	-

	--------~ -. ~ --
	10. All simultaneous thre.ats will: 
	1) be represented by green target symbols. 
	2) be supplied with relative motion lines. 
	4& 5/11 
	3) cause a resolution advisory to be displayed. be represented by a blue '"'V'. 
	@ 

	-
	--~ -----------------·--· 
	-

	FORM 7C -GROUND SCHOOL EXAM-VERSION 3 (page 4 of 7) 
	B-33 
	(Responses contained in Pil.ot Record) 
	11. A resolution advisory will: 
	1) occur several minutes before the time of closest ap­proach. 
	2) . compel the pilot to take the recommended evasive action. 
	Lines 4 & 5/Entry 1 
	typically occur at most 30-40 seconds before the time of closest approach. 
	.4) never occur when you ·really need it• 
	_12. A yellow circle centered on the asterisk representing your own aircraft: 
	1) defines a range of 4 nautical miles. 
	2) defines a range within which an intruder will be identified as threatening. 
	-

	4& 5/13defines a range of 2 nautical miles. 
	® 

	4) defines the advisory picture area. 
	-.. 

	13. Proximate aircraft which fall outside of the-advisory picture area: 
	1) cannot be displayed by ATARS. 4& 5/14 
	2) will be represented by an "Xn at the appropriate bear­ing and at the edge of the picture area. 
	3) will be represented by a green triangle which will always appear at the lower left of the picture area. 
	will be· represented· by a green triangle at the appro­priate bearing and at the edge· of the pict~re area. 
	@ 

	14. Which syinbol within the advisory picture area provides a graphic display of threatening traffic? 
	1) 
	a green ·~· 
	4 & 5/15 
	2) a yellow asterisk 
	3) a blue ·~· 
	@ a blue '"i:7' 8----------------·-. 
	·-
	-

	FORM 7C -GROUND SCHOOL EXAM-VERSION 3 
	B-34 (page 5 of 7) 
	... · --,
	-

	.. 
	(Responses contained in Pilot Record) 
	15. When a blue '+02 ' symbol appears next to a traffic symbol: 
	1) a threatening aircraft is located 200 feet below you. Lines 4& 51 
	2) a proximate aircraft is located 200 feet below you. Entry 16 
	3) a threatening aircraft is located 20 feet above you. 
	-
	a threatening aircraft is located 200 feet ·above you. 
	@) 

	. 16. An up rf) or down (~) arrow is displayed next to the alti­tude information to tell you: 
	1) whether your separation from the aircraft is increas­ing or dec1:easing. 
	4&5/17 
	the direction of vertical movement of a threatening aircraft. 
	3) the predicted point of closest approacho 
	4) the direction of vertical movement of proximate or threatening aircraft. 
	For questions 17, 18, and 19, refer to the Figure below-. 
	RIGHT NO CLI 
	-17. The symbol which depicts the present position of your plane is: 
	4 & 5/18
	1) 
	'f'' 
	2) "+04 " 
	-··-\ 
	4) 

	FORM 7C .. GROUND SCHOOL EXAM• VERSION 3 
	(page 6 of 7) 
	B-35 
	. (Re-sponses contained in Pilot Record) 
	18.. The predicted point of closest approach of the threat is repre­sented by: 
	Lines 4& 5/Entry 19 
	l) 
	* 

	2) R.ight NO CLI 
	@ •x• 
	4) 
	'i-1 
	'i-1 
	19. The symbol that depicts a threatening aircraft., its relative motion, course, and point of closest approach is: 
	1) '-P' 2) +04 
	4& 5/'21)"
	~\' 
	20. Fast moving threats have: 
	i) short course arrows. relative motion lines angled close to their 
	@ 

	4& 5/21
	4& 5/21
	course arrows. 

	3) relative motion lines angled far away from their course arrows. 
	4) blinking threat symbols• 
	. ------
	-

	FORM 7C -GROUND SCHOOL EXAM-VERSION 3 (page 7 o£ 7) 
	.. 
	• ·'· .v • -··· • 
	r~ 
	\ ._·· 
	APF'ENIIIX C 
	DATABASE INDEXED TO DATA COLLECTION FORMS 
	-... 
	...

	!.-_._ .· 
	AND DESCRIPTION OF COiliNG DEFINITIONS 
	fli~ht reco~ds, encounter records' and Pilot records to the data collection forms <shown in APPendi>' B>' and defines the codin~ s~:~stems u.s·e·d to inPut d~tabase. This aPPendix is divided into the followins five sections: 
	This aPPendix indexes the 
	the responses to the items on these forms into the 

	PAGE Desisna~ion of Database Entries for Flisht Rec~rds -c-3 
	Desisnation of Database Ent~ies for Encounter R~cords c-6 Desisnation of Databa•e Entries for Pilot Records ·c-10 Codins Definitions for Text ResPonses from Flisht Ilebriefins C-13 Codins Definitions for M-aneuvers and Resolution Advisories C-14 
	(spe~ified b!:l •Line• •Entr~:~• number> is accomPanied b!:l the •Form• f~r ' which the location Sives the resPonse. The •comments• column exPlains those entries t~at do not correspond to a auest~on from the data collection forms Ce.s. line numbers), and sives the codins definition for the resPonses to the data collect ion form items. This column is blank when the codins definition for a Particular auestion is exPlicit!~:~ determined b!:l the auestion <e.s •. a 0-9 ratins scale>. The codins definitions 
	Each location in the three data records 
	number and 
	number and the •rtem• number on that form 

	C-1 
	.. 
	sub~ect Pilot maneuvers and issued resolution advisories seParate!~ at the end of this aPPendix. 
	for 
	are Presented 

	The database entries which corresPond to the Form 1 auestions <Prefli~ht Exam) do not rePresent the sub~ect the~ represent whether the sub~ect Partiall~ correct, or wrons. 
	Pilot's actual resPonses; 
	Pilot's resPonse was correct, 

	Some entries are labeled •Not used• or •set to••• • either r· because the!:l were never assisned, or because other than one
	....... 
	Particular resPonse to the auestion would make the Presence ~lisht's data in the database illosical ('for (~ instance, an!:l resPonse but •No• to the auestion •was the flisht aborted?•> • 
	of that 

	.._. 
	; . 
	·-.:. 
	[r.. 
	'··-:! 
	......> 
	C-2 
	('
	..... 
	.....;. 
	c

	DESIGNATION OF DATABASE ENTRIES FOR FLIGHT RECORDS. 
	LINE 
	LINE 
	LINE 
	ENTRY 
	FORM 
	ITEM 
	COMMENTS 

	1 
	1 
	1 
	Flas for start of Flisht Record <•11111) 

	2 .,-
	2 .,-
	-

	1 2 
	Flisht number (preceded b~ •F•) SubJect Pilot identification number 

	2 
	2 
	3 
	Date 

	2 
	2 
	4 
	Number of er.cour.ters in this fliSht 

	...-. 
	...-. 
	2 
	Averase difference between tin.es rePorted b~ the observer and times rePorted b~ the 

	TR
	s~stem data extraction fo~ the same events 

	TR
	durins this flisht 

	TR
	2 
	6 
	Number of lines to follow in thi!r fliSh-t 

	TR
	3 
	1 
	line nun.ber 

	TR
	3 
	2 
	Form r.umber <=1) 

	TR
	3 
	3 
	SubJect Pilot identification numb•r 

	TR
	3 
	4 
	SubJect Pilot's flisht number (l ~ 6) 

	TR
	3 
	5 
	Date 

	TR
	3 
	6 
	1 
	1 
	O=Wrons, 1=Partiallw correct, 2=Correct 

	TR
	3 
	7 
	1 
	2 
	O=Wronsr 1=Partiall~ correct, 2=Correct 

	TR
	3 
	8 
	1 
	3 
	O=Wrons, !=PartiallY correct, 2=Correct 

	r,-.\.;,::. 
	r,-.\.;,::. 
	3 3
	-

	9 10 
	1 1 
	4 s 
	O=WronSr 1=Partiallw correct• 2=Correct O=Wrons, l=Partiallw correct, 2=Correct 

	TR
	4 
	1 
	Line Number 

	TR
	4 
	2 
	Form number <=1> 

	TR
	4 
	3 
	1 
	6 
	O=Wronsr l=Partiallw correct, 2=Correct 

	TR
	4 
	4 
	1 
	7 
	O=Wrons' l=Partiallw correct• 2=Correct 

	·....:.· 
	·....:.· 
	4 4
	-

	5 6 
	1 1 
	8 9 
	O=WrcnS• !=PartiallY correct, 2=Correct O=Wrons, !=PartiallY correct, 2=Correct 

	TR
	4 
	7 
	Not used <set =O> 

	c. 
	c. 
	4 
	8 
	Not used <set =O> 

	TR
	4 
	9 
	Not used (set =O> 

	TR
	4 
	10 
	Not used <set =O> 

	0 
	0 
	5 5 
	1 2 
	Line number Form number <=2> 

	TR
	3 
	Observer identification numbers ~~we 

	C· 
	C· 
	5 
	4 
	2 
	1 
	3-disit numbers seParated bw a zero> Date <MMDDYY> 

	TR
	5 
	s 
	2 
	2 
	Tin•e <HHMMSS) 

	TR
	5 
	6 
	2 
	3 

	TR
	5 
	7 
	2 
	4 

	TR
	5 
	8 
	2 
	5 

	TR
	5 
	9 
	2 
	6 
	Two 3-disit numbers seParated b~ a zero 

	TR
	5 
	10 
	2 
	7 
	A=1r' B=2r C=3r D=4r E=S, F=6 

	TR
	6 
	1 
	Line number 

	TR
	6 
	2 
	Form number 

	TR
	6 
	3 
	2 
	a 
	1=272Ar 2=C172 <Tail numbers> 

	TR
	6 
	4 
	2 
	9 
	1=732VGr 2=N50 <Tail numbers) 

	TR
	6 
	5 
	2 
	10 
	Eaual to zero <OK) for all flishts in 

	TR
	database 

	TR
	6 
	6 
	2 
	11 

	TR
	6 
	7 
	2 
	12 
	Hundreds of feet <999=Clear> 

	TR
	6 
	8 
	2 
	13 
	Nautical miles 

	TR
	C-3 

	C: 
	C: 


	(·. 
	'·.·· 
	DESIGNATION OF DATABASE ENTRIES FOR FLIGHT RECORDS Ccont.> 
	c 
	c 
	c 
	LINE 
	ENTRY 
	FORM 
	ITEM 
	COMMENTS 

	TR
	6 
	9 
	2 
	14 
	O=None, 
	1=Haze, 
	2=Fo~' 
	3=Cloud~' 
	etc. 

	TR
	6 
	10 
	2 
	15 
	Farenheit 
	<-99=Missin~ 
	resPonse> 

	,.,._ \:... . 
	,.,._ \:... . 
	7 7 
	1 2 
	Line number Form number 
	<=2> 

	TR
	7 
	3 
	2 
	16 
	Farenheit 
	<-99=Missin~ 
	resPonse> 

	TR
	7 
	4 
	2 
	17 
	Ile~rees 

	\ ... 
	\ ... 
	7 7 
	5 6 
	2 2 
	18 19 
	Knots Hundredths of 
	inches of 
	mercur~ 

	TR
	7 
	7 
	2 
	20 
	4 
	di~its~ 
	2 
	MSD's 
	are 
	direction in 
	tens 

	TR
	·of 
	de~rees' 
	2 
	LSD's 
	are 
	wind 
	sPeed 
	in knots 

	TR
	7 
	8 
	2 
	21 
	6 
	di~its 
	<HHMMSS> 

	TR
	7 
	9 
	2 
	22 
	EGual 
	to 
	0 
	CNo 
	abort> 
	in all 
	fli~hts 

	TR
	in database 

	TR
	7 
	10 
	2 
	23 
	O=No, 
	1=Yes 

	TR
	8 
	1 
	Line nulltber 

	TR
	8 
	2 
	Form 
	number 
	C=2> 

	TR
	8 
	3 
	2 
	24 
	6 
	di~its 
	<HHMMSS, 
	999999=Not started) 

	TR
	8 
	4 
	2 
	25 
	6 
	disits 
	CHHMMSS> 

	TR
	8 
	5 
	2 
	26 
	Hundreds 
	of feet 

	TR
	8 
	6 
	2 
	27 
	Nautical 
	miles 

	TR
	8 
	7 
	2 
	28 
	3 
	di~it 
	code 

	TR
	8 
	8 
	Not 
	used 
	<set 
	~o> 

	TR
	8 
	9 
	Not 
	used 
	(set =O> 

	TR
	8 
	10 
	Not 
	used 
	Cset =O> 

	TR
	9 
	1 
	Line nu11aber 

	TR
	9 
	2 
	Form nulltber 
	<=3> 

	TR
	9 
	3 
	3 
	1 

	TR
	9 
	4 
	3 
	2 

	TR
	9 
	5 
	3 
	3 
	O=No 
	~cod, 
	1=0K 

	TR
	9 
	6 
	3 
	4 
	O=Nor 
	1=Yes 

	TR
	9 
	7 
	3 
	5 
	O=Nor 
	1=Yes 

	TR
	9 
	8 
	3 
	6 

	TR
	9 
	9 
	3 
	7 

	TR
	9 
	10 
	3 
	8 

	TR
	10 
	1 
	Line nUITtber 

	TR
	10 
	2 
	For11r 
	number 
	(=3) 

	TR
	10 
	3 
	3 
	9 

	TR
	10 
	4 
	3 
	10 

	TR
	10 
	5 
	3 
	11 

	TR
	10 
	•6 
	3 
	12 

	TR
	10 
	7 
	3 
	13 

	TR
	10 
	8 
	3 
	14 

	..,.... -· 
	..,.... -· 
	10 
	9 
	3 
	15 

	TR
	10 
	10 
	3 
	16 

	TR
	11 
	1 
	Line number 

	TR
	11 
	2 
	Form 
	mJmber 
	<=3) 

	TR
	11 
	3 
	3 
	17 
	Relative 
	ev~luation 
	of Traffic 
	Advisor~ 

	TR
	versus 
	Resolution 
	Advisor~; 
	4 
	di~it 

	TR
	number~ 
	2 
	MSD's 
	concern 
	Traffic 

	TR
	Advisor~' 
	2 
	LSD's concern 

	TR
	C-4 


	-·.:.. 
	. .:.· ·-· ; 
	DESIGNATION OF DATABASE ENTRIES FOR FLIGHT RECORDS <cont.> 
	/_-. 
	LINE ENTRY FORM ITEM COMMENTS 
	(' 
	Resolution Advisors 11 4 Not used <set to latter half of entrs 3> 11 5 3 18 1=Never' 2=Someti1Jres' 3=0ften, 4=Alwass 11 6 3 19 1=Not at all• 2=Sometimes, 3=Vers
	r 

	\ 
	11 7 3 20 1=Never, 2=Sometimes• 3=0ftenr 4=Alwass 
	11 8 3 21 1=Forget about the screenr 2=Continue to r~solution adviso~iesr 3=Ignore further traffic advisories, but ~espond to resolution advisories' 4=Continue to consult traffic advisories• but ignore resolution advisories 
	consult the traffic and 

	.-;: ·
	-

	11 9 3 22 1=Not useful at all• 2=Somewhat useful, 3=Vers useful 11 10 3 23 l=Not at all confident, 2=Somewhat 
	.~
	-

	confident• 3=Vers confident 12 1 Line nu11rber 12 2 Form nuaber <=3> 
	12 . 3 3 24 l=Not at all confident, 2=Somewhat 
	con~ident• 3=Ver~ confident 12 4 3 25 12 5 3 26 12 6 Not used <set =O> 12 7 Not.used <set =O> 12 8 Not used <set =O> 12 9 Not used <set =O> 12 10 Not used <set =0) 13 1 Line number 13 2 Form number <=3> 13 3 3 27 Text comments <see below for coding) 
	• ':,,. 
	13 4 3 27 Text comments <see below for codins> 13 5 3 27 Text comments <see below f~r codins> 13 6 3 27 Text comments <see below for coding) 13 7 3 27 Text comments (see below for codirrS) 13 8 3 27 Text comments (see be-low for codins> 13 9 3 27 Text comments <see below for codins> 13 10 3 27 T~xt commeMts <see below fo~ codins> 14· 1 Flas. for end of flisht record <=22222>--· 
	;;:' 
	j,. 
	C-5 
	C> 
	DESIGNATION OF DATABASE ENTRIES FOR ENCOUNTER RECORDS. 
	LINE ENTRY FORM ITEM COMMENTS 
	1 1 Fla~ for start of encounter record <=33333) .2 1 Encounter number (Preceded b~ •E•) 2 2 SubJect Pilot identification number 2 3 Fli~ht number 2 4 Number of surveillance records to follow 2 5 Chronolo~ical Observation number (Preceded 
	b!:l • 0. ) 
	3 1 Line number 3 2 Form nuntber <=4) 3 3 Observer identification numbers; two 
	3-di~it numbers seParated b~ a zero 3 4 4 1 c. 3 5 4 2
	\.._; 
	3 6 4 3 (1-6) 3 7 4 4 <1-4) 3 8 4 5 0-9 ratin~ scale 3 9 4 6 0-9 ratin~ scale .3 10 4 7 0-9 ratins scale 
	C· 4 1 Line. number 
	'-··· 
	4 Form nuntber <=4) 4 3 4 8 0-9 ratins scale 4 4 4 9 6 disits <HHMMSS) 4 5 4 10 6 disits <HHMMss~ 999999=Never saw) 4 6 4 11 !=Proximate, 2=Threat' 4=Resolution 
	Advisor~ 
	c 

	4 7 4 12 6 disits <HHMMSS, 999999=Never saw) 4 8 4 13 O=Mora than one, !=Planned' 2=UnPlanned 4 9 4 14 !=Proximate, 2=Threat, 4=Resolution 
	Advisor!:~, combinations take the sum 4 10 4 15 !=Head-on, 2=Lateral, 3=Tail-chase 
	('··,. 
	5 1 Line number
	\;;..;.· 
	5 2 Form nuntber <=4) 
	5 3 4 16 0=1 aircraft, !=More than one, most critical Planned' 2=More than one' most critical unPlanned · 
	5 4 4 20 O=No, 1=Yes 5 5 4 22 O=No, 1=Yes 5 6 4 23 6 disits <HHMMSS~ 999999=Never left course) 5 7 4 24 O=No~ 1=0ther traffic~ 2=Lost DABS, 3=Lost 
	ATARS' 4=Most critical was unPlanned 5 8 4 25 1=Too soon~ 2=About risht, 3=Too late 5 9 4 26 !=Correct, 2=Not correct, 3=Not aPPlicable 5 10 4 30 Hundreds of feet 6 1 Line number 6 2 Form number <=4) 6 3 4 31 0-9 ratir•!l scale 6 4 4 32 O=No, 1=Yes 6 5 4 33 O=No, 1=Yes 6 6 4 34 0-9 ratin!l scale 6 7 4 35 0-9 ratin!l scale 
	Figure
	C-6 
	-~ -.. . . ........-.-;-..>-...· .. .• ··--.... . -~-.•·;._, ____.......,_.__ _ 
	.:.............. ----·-· 

	DESIGNATION OF DATABASE ENTRIES FOR ENCOUNTER RECORDS (cont.>
	... 
	r:

	LINE ENTRY FORM ITEM COMMENTS 
	6 8 4 36 O=No sood, 1=0K 
	6 9 4 37 O=No sood, l=OK 
	6 10 4 38 0-9 ratins scale 
	7 1 Line nu1r1ber 
	7 2 Form number <=4> 
	7 3 Question number <=18> 
	7 4 Encounter number 
	7 5 4 18 Advisoro:~ to:~Pe; l=Pro:dmate·, 2=Threat, 
	Advisor-:~ 
	4=Resolution 

	~--.
	-

	7 6 4 18 Time at which advisor-:~ occurs CHHMMSS> 7 7 4 18 O=SubJect Pilot did not maneuver in advisor-:~, !=SubJect Pilot did 
	response to 

	!'"'"'""", 
	maneuver in response to advisor-:~
	· -·,.· 
	7 8 4 18 Not used <set=-999999) 
	7 9 4 18 Not used <set=-999999> 
	7 10 4 18 Not used <set=-999999> 
	8 1 Line nu111ber 
	8 2 Form number <=4> 
	8 3 Question number <=18) 
	8 4 Set to encour.ter number if 
	more than one advisor-:~ to:~Pe Present 
	~
	-

	8 5 4 18 Advisor-:~ twpe; 1=Proximate,2=Threat~ 
	4=Resolution Advisor-:~ 8 6 4 18 Time at which advisor~ occurs <HHHMSS> 
	~ -:. 
	8 7 4 18 O=SubJect Pilot did not maneuver in 
	resPonse to advisor-:~, 1=SubJect Pilot did 
	maneuver in resPonse to advisor~ 
	8 8 4 18 Not used <set=-999999> 
	~-
	-

	8 9 4 18 Not used <set=-999999) 
	8 10 4 18 Not used <set=-999999) 
	9 1 Line nulflber 
	9 2 Form number <=4> 
	9 3 Question number <=18> 
	9 4 Set to encounter nulflber if all 
	three tYPes of advisorY present 
	9 5 4 18 Advisor~ tYPe; 1=Proximate,2=Threat, 
	4=Resolution AdvisorY 
	9 6 4 18 Time at which advisorY occurs CHHMMSS> 
	9 7 4 18 O=SubJect Pilot did not maneuver in 
	response to advisorsr !=SubJect Pilot did 
	maneuver in resPonse to advisor-:~ 
	9 8 4 18 Not used <set=-999999> 
	9 9 4 18 Not used Cset=-999999>
	-::..-~· 
	9 10 4 18 Not used <set=-999999> 
	10 1 Line number 
	10 Form number <=4> 
	10 3 Questior• number <=19 > 
	10 4 Encounter number 
	10 5 4 19 T~Pe of maneuver taken (see below 
	for code> 
	C-7 
	('" 
	\ ... 
	DESIGNATION OF IIATABASE ENTRIES FOR ENCOUNTER RECORDS <corrt. > 
	(
	'--· 
	LINE ENTRY FORM ITEM COMMENTS 
	c:·. 10 6 4 19 Bank ar.sle of' maneuver (desrees> 
	10 . 7 4 19 Horizontal course chanse ('feet) 10 8 4 19 Rate of c 1i 1r1b/descent ('ft/min) 10 9 4 19 Altitude chanse <feet> 10 10 Set to --1 it' maneuver preser.t 11 1 Line number 1( : 11 2 Form numbe.r (=4)
	c 

	' .. 
	11 3 Questior. number <=19) 11 4 Set to encounter nu~r.ber i'f lftore· than one maneuver taken 
	---

	I 
	'. ·: 
	r

	11 5 4 19 T!:IPe o'f maneuver taken <see below for code) 
	c .11 6 4 19 Bank ansle of maneuver Cdesrees> 11 7 4 19 Horizontal course chanse (feet) 11 8 4 19 Rate of' clilftb/descent <ft/JJdn > 
	11 9 4 19 Altitude chanse (feet)
	-· 

	c· 
	11 10 Set to -1 if maneuver present 12 1 Line number 12 2 Form number <=4>
	12 3 llue.stion nu~r.ber <=19.) 12 4 Set to encounter number if three t~:~Pes of maneuver taken
	c~· 

	c
	-

	~ 5 4 19 T~:~Pe of maneuver taken <see below 'for code) 12 6 4 19 Bank ansle of maneuver <desrees)
	1..,

	G 
	12 7 4 19 Horizontal course chanse ('feet> 12 8 4 19 Rate of c 1i 1r1b/descent ('ft/min> 
	1.,... -•• 
	~ 
	....... :-: _. ' 12 9 4 19 Altitude chanse ('feet> 
	-
	12 10 Set to -1 i'f maneuver Present 13 1 Line nu111ber (· 13 2 Form number (=4)
	:. 
	..

	13 3 Question number <=21> 13 4 Encounter number 13 5 4 21 First resolution advisor~:~ uPlinked, 
	c 

	(see below t'or code> 13 6 4 21 set to -1 if at least G_:· one advisor~:~ is uPlinked 13 7 4 21 Second resolution advisor~:~ uPlinked, (see below for code> 13 8 4 21 set to -1 i'f at least two advisories are uPl i r•ked 13 9 4 21 Third resolution advisor!:~ uF-1 inJt..ed, <see below for code>
	~' 
	13 10 4 21 set to -1 if at least three advisories are uPlinked 
	14 1 Line number 14 2 Form number <=4> 14 3 Question number <=21) 14 4 Set to encounter r.umber i'f lftore than 
	-~ 
	--
	..: 

	three advisories are uPlir.ked 
	Figure

	C-8 
	.'.-~ .::. 
	-
	,. 
	DESIGNATION OF DATABASE ENTRIES FOR ENCOUNTER RECORDS <cont.> 
	LINE ENTRY FORM ITEM COMMENTs · 
	14 5 4 21 Fourth resolution advisor~ uPlinked, <see below for code> 14 6 4 21 set to -1 if at least four advisories are UPlinked 14 7 4 21 Fifth resolution advisor~ UPlinked' (see below for code> 14 8 4 21 set to -1 if at least five advisories are UPlink~d 14 9 4 21 Sixth resolution advisor~ uPlinked• (see below for code> 14 10 4 21 set to -1 if 
	six advisories are uPlinked 15 1 Lir.e number 15 2 Form number <=5> 15 3 SubJect Pilot identification number 
	~
	-

	15 4 5 1 15 5 5 2 15 6 5 3 (1-6> 15 7 s 4 <1-12) 15 8 5 5 O=No• 1=Yes 15 9 5 6 O=Too earl~, 1=About ·riSht• 2=Too late, 
	3=Not aPPlicable 15 10 5 7 O=No• l=Yes 16 1 Line numbe-r 16 2 Form number <=5> 16 3 5 a O=Nor l=Still climbins to altitude• 
	visuall~ .-: : 16 4 5 9 O=Resolution Advisor~• 1=DisPla~, 2=Both• 
	2=To acauire traffic 

	3.=None• 4=Not aPPlicable 16 5 5 10 1=No sood• 2=0K• 3=Not aPPlicable 16 6 5 11 1=Fasterr 2=Slower, 3=Same sPeed 16 7 5 12 1=EauiPPedr 2=UneauiPPed 16 a 5 13 O=Belowr l=Samer 2=Above 16 9 5 14 0-9 ratins scale 16 1 5 15 O=ATARS, 1=ATC, 2=Both 17 1 Line number 
	17 2. Actual closest Point of 
	aPProach <CPA> in feet 17 3 predicted CPA <in feet> 17 4 Vertical comPonent of actual CP/11 -(in reet.> 18 1 Flas· for end of encounter recor~ -<=44444) 
	;,., 
	;;r: 
	C-9 
	(-· 
	Figure
	DESIGNATION OF 
	{· 
	LINE ENTRY FORM 
	,.... -·
	-

	1 1 2 1 2 2 6 2 3 6 2 4 6 
	2 5 6 2 6 6 
	2 7 6 
	2 a 6 2 9 6 
	2 10 6 2 11 6 ( :; 2 12 6 2 13 6 2 14 6 
	2 15 6 
	2 16 6 2 17 6 2 18 6 
	( . 2 19 6
	....... 
	2 20 6 2 21 6 ··: 2 22 6
	\. 

	;.::. 
	2. 23 6 2 24 6 2 25 6 2 26 3 1 
	3 2 6 3 3 6 
	'-... ,.~ 
	DATABASE 
	ITEM 
	B 
	B 
	B 
	B 
	B 
	B 
	B 
	c 
	c 
	c 
	c 
	c 
	c 
	Dl Dl Dl Dl Dl D1 D2 D2 D2 D2 
	D2 
	E 
	ENTRIES FOR PILOT RECORDS. 
	COMMENTS 
	Flas ~or start o~ Pilot Record <=77777) Line number SubJect Pilot identi~ication number <~ears) l=Marriedr 2=SeParatedr 3=Divorced 4=Widowedr S=Sinsle/Never Married Number o~ Children <9 ~or 9 or more) O=ComPuter Sciencer 1=Pro~essional<MDr LLBr DDSr etc.)r 2=0ther sel~-emPlo~edr 3=Manasement or administration' 4=Ensineerins or technical, 5=Mechanical (A/Cr autor etc.)r 6=Salesr 7=Clericalr B=Public servicer not in Previous listr 9=UnemPlo~ed or retired !=AerosPace Ensineerr 2=Aviation OPerations SPecialist
	Ase 
	3=Graduated 
	4=Graduated 

	C-10 
	. .. 
	. . 
	DESIGNATION OF DATABASE ENTRIES FOR PILOT RECORDS <cont.> 
	...... 
	LINE ENTRY FORM ITEM 
	c: 
	3 4 6 E 
	3 5 6 E 
	,-"'7"' ~. 
	; ., 
	3 6 '6 Fl 
	::~ .· 
	3 7 6 F1 3 8 6 F1 3 9 6 F1 3 .10 6 F2 3 11 6. F2 3 12 6 F2 3 .13 6 F2 3 14 6 F2 3 15 6 F2 3 16 6 F2 3 17 6 F3 3 18 6 F3 3 19 6 G 3 20 6 G 
	..3 21 6 G 
	3 22 6 G 3 23 6 H 3 24 6 3 25 6 I 
	-H 

	3 26 6 I
	' 

	-· 
	C

	4 1 4 2 7 1 4 3 7 2 4 4 7 3 4 5 7 4 4 6 7 5 4 7 7 6 4 8 7 7 4 9 7 8 
	.4 10 7 9 4 11 7 10 4 12 7 11 4 13 7 12 4 14 7 13 
	.4 15 7 14 4 16 7 15 4 17 7 16 4. 18 7 17 
	4 19 7 18· 4 20 7 19 4 21 7 20 4 22 4 23 4 24
	(t 
	4 25 
	4 26 
	COMMENTS 
	Nearest 10 hours (99 i~ > 1000> Nearest 100 hours Hours Hours (99 i~ > 100> Hours (99 i~ > 100) Nearest 10 hours Nearest 100 ho.urs Hours Neare~t 100 hours Hours hou~s Hours Not used (set =O> Nearest 100 hours Nearest 10 hours (99 i~ > 1000) o~ simulator t~Pes o~ simulator hours Number o.~ exPerimental ai rcra~t and advanced avionics o~ hours o~ above o~ membershiPs in clubs, etc. o~ aviation awards o~ incidents o~ accidents Line number ~i rs-t exallt administration ~irst exam adainistration ~irst exam admi
	Nearest 10 
	Number 
	Total number 
	Total number 
	Number 
	Number 
	Number 
	Number 
	Response (1-4)' 
	ResPonse C1-4)r 
	ResPonse (1-4), 
	Response <1-4), 
	Response C1-4)r 
	ResPons• (1-4>• 
	ResPonse Cl-4>• 
	Response Cl-4>• 
	Response C1-4)r 
	ResPonse (1-4), 
	ResPonse <1-4), 
	ResPonse C1-4)r 
	ResPonse (1-4) ,. 
	ResPonse· <1-4.)' 
	ResPonse <1-4), 
	ResPonse <1-4), 
	ResPonse C1-4)r 
	Response C1-4)r 
	Pilot
	1 

	-
	" 
	! 
	r· 
	DESIGNATION OF DATABASE ENTRIES FOR PILOT RECORDS <cont..>
	c· 
	LINE ENTRY FORM ITEM COMMENTS 
	C' 
	-5 . 1 L.ine number .5 2 7 1 ResP.onse (1-4), second exam administration 5 3 7 2 ResPonse ( 1-4), second exam administration
	(' 
	·5 4 7 3 ResPonse (1-4), second administration
	e>~am 
	5 5 7 4 ResPonse ( 1-4), second exam administration 
	t' 5 6 7 5 Response ( 1-4.), second exam administration 5 7 7 6 ResPonse (1-4), second exam adainist.rat.ion 5 8 7 7 ResPonse <1-4), second exam administration 
	·,. 

	-5 9 7 8 ResPonse (1-4), second exam administration
	I 

	I 
	5 10 7 9 ResPonse <1-4), second exam adnlinist.rat.ion 5 11 7 10 ResPonse ( 1-4), second exam administration 
	.. -
	-

	5 12 7 11 ResPonse <1-4), second exa11a administration 5 13 7 12 ResPonse (1-4), second exam ad•linist.ration 5 14 7 13 Response ( 1-4), second exam adBlinist.rat.ion 5 15 7 14 ResPonse ( 1-4), second e:>:am adainist.rat.ion 
	-
	·5 16 7 15 ResPonse ( 1-4), second exam administration 5 17 7 16 ResPonse ( 1-4)' second exam administration 5 18 7 17 ResPonse <1-4), second exam administration 
	5 19 7 18 ResPonse (1-4),. second exaut administration 5 20 7 19 ResPonse ( 1-4>, second e>:am administration 5 21 7 20 ResPonse ( 1-4)., second exam administration 5 22 Not. used <set. =O> 5 23 Version o-r t.he exa1111 Pilot. t.ook second (1-3) 
	~-

	-· 
	5 .24 Not. used <s .et. =O> 5 25 Pilot's total score <Out. o-r 20 ·auest.ions> 5 26 Not. used <set. =O> 
	;'-

	-
	I 6 1 Flas -ror end o-r Pilot. record <=88888) . 
	·~ . ·.....::-· 
	'

	r· 
	....... . 
	C-12 
	•"'U • 
	\ .. 
	CODING DEFINITIONS FOR TEXT RESPONSES FROM FLIGHf DEBRIEFING 
	( . Question 27 from the flisht debriefins form asks for 
	displa~. These 
	sussestions of mods or imProvements to the 

	c 
	subseauentl~ classified and coded to 
	text comments were 

	C facilitate entr~ into a numerical database. The codins 
	us~d foLlow: 
	definitions 

	01 REMOVE THE TIC MARKS 02 REDUCE THE INTRUDER SYMBOL TO THE BASIC •+• 03 SOMETIMES THERE IS TOO MUCH CLUTTER 04 MOVE THE SCREEN CLOSER TO THE PILOT 05 ENLARGE THE SCREEN 06 MAKE THE SCREEN SUNLIGHT READABLE 
	~-· 
	.......· 07 THE THREAT SHOULD BE RED 08 THERE SHOULD BE AN AUDIO SIGNAL TO ALERT THE PILOT OF ~ PROX 
	8
	09 THE X• AT THE END OF THE POINT OF CLOSEST APPROACH 
	SHOULD BE A DIFFERENT SYMBOL 
	10 I RECIEVED A LATE ADVISORY THIS FLIGHT 
	11 THERE IS TOO MUCH INFORMATION IN TOO SMALL OF AN AREA 
	12 THE •+• •-• TO DENOTE VERTICAL DIRECTION WAS GOOD 
	13 THE ADVISORY AREA SHOULD BE INCREASED 
	14 THERE WAS A LOT OF OVERLAPPING 
	15 THE OUT-OF-RANGE SYMBOL NEEDS TO BE USED MORE OFTEN 
	16 A TIME FILTER ON TAIL CHASES WOULD HELP ALOT 
	17 I RECIEVED A BAD COMMAND THIS FLIGHT 
	18 I WOULD LIKE TO SEE ATARS OPERATE IN A BUSY AREA 
	19 THERE SHOULD BE A COUNT DOWN TO TIME OF CLOSEST APPROACH 
	20 THE THREAT SHOULD BE FLASHING 
	r 
	21 NO COMMENTS 
	--~ 
	C-13 
	~ -· · .,.. 
	.. 

	• 
	CODING DEFINITIONS FOR MANEUVERS AND RESOLUTION ADVISORIES 
	The encounter records contain the observer's record of the 
	~ --·.
	'· 
	~aneuvers that were taken b~ the subJect Pilot (form 4, item 
	' 19), and of the resolution advisories that were issued to 
	the subJect aircraft (form 4, item 21>. 
	The surveillance records also contain a record of the ( 
	tha~ were issued to the subJect 
	resolution advisories 

	-t.he~ use a different codins s~stem from that 
	aircraft, but___ 

	··... . 
	of the encounter records. The surveillance records divide 
	the information into two catesories: one with the Positive 
	r and nes~tive advisories coded, and the other with vertical 
	sPeed limit CVSL> advisories coded • 
	....,. . 
	_., .... 
	·...... : 
	MANEUVER/ADVISORY ENCOUNTER REC. SURVEILLANCE REC. 
	;~:. · 
	RESOLUTION VSL 
	A •. TURN RIGHT 1 128 B. TURN LEFT 2 64 c. CLIMB 3 32 D+-DESCEND 4 16 E.. IIO NOT TURN RIGHT 5 8 F+-DO NOT TURN LEFT 6 4 G .. DO NOT CLIMB 7 2 
	·---

	H. DO NOT DESCEND 8 1 
	I. LIMIT CLIMB tO 500 FPM 9 1 
	. ··1 . 
	J • LIMIT CLIMB TO 1000 FPM 10 2 K:. LIMIT CLIMB TO 2000 FPM 11 3 
	·.:._-

	L. LIMIT DESCENT TO 500 FPM 12 4 M • . LIMIT DESCENT TO 1000 FPM 13 ---5 
	...._.· 

	N. LIMIT DESCENT TO 2000 FPM 14 6 
	C-14 
	.. 
	= 
	Figure
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