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¥This report documents a literature survey of terrain-masking of
ground targets. Target masking is defined and several definitions are given of
the probability of unmask as a function of observer altitude and of the range
from the observer to the target. Effor*s 10 determine the probability of
unmask are divided into three categories: {1 measurement of line of sight
made directly on the terrain, (2) measurements of line of sight made on
profiles constructed from topographic maps, and (3) predictior~ based on
roughness characteristics of the terrain, such as average slope i standard
deviation of altitudes.-

(UAvailable data are compared and evaluated. It is concluded that field
measurement is the best way of ¢stermining target masking and that there is
not nearly enough data accumulated to meet the need of users.
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INTRODUCTION

This study examines and summarizes the available knowledge concern-
ing ground target masking due to terrain irregularities and vegetation
concealment. It includes reviews of those published documents that
could be obtained within the time period of this work.

0f basic concern are the range and altitude required of an aircraft :
in order to have a clear lire of sight to a target. In this report the
probahility of hiving an unobstructed view is the major measure of
masking. It is recognized that manv other factors must be considered
before a probability of actually detecting a target can be established.
Throughout this report, probability refers only co having an unobstructed
viev of the specific point or area. However, the masking parameter ;
considered here is a predoainant factor in many air-to-ground operations
and establishes a maximum iimit on the ability to optically detect a
ground target.

This repcrt also contains masking data measured during the course
of the Joint Task Force Two (JTF-2) tests. The data represent measure-
ments of masking angle from target center for 16 Test 4.4 targets and
8 Test 4.1 targets. Results are presented as probability curves, and
also as tabular data in the Appendix.

MASKING OF TARGETS

DEFINITION

Most target masking studies attempt to solve the problem: given an
area of terrain, what is the probability of there being an unobstructed
lire of sight to a target located somewnere in the area? If there is
an unobstructed line of sight to an objact, we say the object is unmashed.
This report is concerned only with masking by the ground and things on
the zround; not by such objects as clouds. Figure 1 illustrates terrain-
masking of a target. The probability of unmask depends on:
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Altitude of the observer
Distance to the target.
Height of target
Roughness of terrain

Type of foliage

Type of cultural features,
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DEFINITION: MASKING IS THE OBSTRUCTION OF A DIRECT,
OPTICAL LINE OF-SIGHT FROM THE OBSERVER
TO THE TARGET

FIGURE 1. Illustration of Terrain-Masking of Target.

DEFINITIONS OF PROBABILITY OF UNMASK

The probability of unmask has been defined as various fﬁhctions of
range. These are listed below and illustrated in Figure 2.

1. The probability that a target is exposed at a ground range, r,
from the observer. This is the most commonly computed probability of
unmask.

2. The probability that the target is exposed throughout the entire
range from the observer to r.

3. The probability that a target, randomly located between r; and
r2, is visible to an observer.

4. The probability that there is no distance greater than r at
which a target will be exposed.

5. The probability that a fixed target will be visible throughout
360 deg of azimuth and at range, r, from it.

The probability of unmask has also been defined as the averzge percent
of an 1rea in view.
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(a) llusirates definitions 1 through 4: Probability thay a

target is exposed at r, from O to r, between n and rp, not
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(b) Ilustrates definition 5: Probability that a fixed
target will be visible througiiout 360 deg of azimuth
and at range. r, from it.

FIGURE 2. IHustration of Probabilities of Unmask as runctions of Range.
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MEASUREMFNT OF PROBABILITIES OF UNMASK

YL ¥ SALA P

vrisbabilities are found by defining a rational fraction based on
the [ ..ber ¢c¢ successful attempts to have a clear line of sight to the
target within a defined area. Sightings have bezen 1 =2 'n the fieid, on

scale mndels of the terrain, and on profiles drawn om topographic maps.

%) Most studies have assumed that target location is equally likely anywhere
%’ ‘ in the area. Several approaches to obtaining a representative sample of
b sightings and calculating probavilities of unmask have been used. For

= field and map meas.rements, there are basically two techniques.

AT A

Method 1. Observer-Based Measurements. Obtaining sightings from
41> observation po..nt to a target or points on the ground from one end of
. st..ight line as the target is moved along the line (Figure 3). This
ie t - for setzral lines on the same type of terrain so that, for each
»»~c. from the obs:rver to target, vhere are several sightings from
**:h to compute the probability of unmask. This technique can be tsed

ir. the field, on scale models, or on profiles of lerrain reconstructed 1
from topographic maps.
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Method 2. Target-Based Measurements. Taking sightings from a
target outward to determine the elevation of the lines of sight necessary
10 clear the masking objects around the target (Figure 4). The proba-~
bility of the target Leing unmasked at a given range and altitude can be i
computed by comparing points on a circle around the target (haviag a
radius equal to the given rarge and at the given altitude) with the
lines necessary to clear the masking features around the target. If
a point falls below the mask line, no clear line of «ight will exist
from it. T4e ratic of points with a clear line of sight to all those
tested is the probabiliity of that target being in view at the giver
range and altitude from any direction. To obtain a probability for
any target randomly located in an area, the probability defined above
would have to he computed and combined for many targets in the area.
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FIGURE 4. Target-Based Measurements.

MAP AND FIELD STUDY DATA

Nine references dealing directly with masking were reviewed for
this report. They are summarized in Table 1.

Ballistic Research Laboratories (BRL),’ Erickson,2 and Gill® (see
references, Table 1, p. 8) used method 1 for obtaining sightings of the
target. BRL constructed scale models of terrain from field measurements .
made by conventional surveyor's techniques. The measurements were made 3
with and without foliage. In each area studied, they chose two repre-
sentative rays 7,000 ft long and oriented perpendicular to each other.
Scale models of the rods used for targets were moved along the ray. A
string was stretched from the observation point at one end of the ray
to the target. They observed whether the string was intersected by
either an opaque object on the model or the model itself. If there was
an intersection, a clear line of sight to the target did not exist at
that point.

e b o TR e e A

%

i sl

BRL also zomstructed profiles and computed unmasi probabilities of
the same areas using topographical maps with 20-ft contour intervals.
They computed probability types 1, 2, 3, and 4 (see definitions given
earlier). Their curves for the probability that a target is exposed at
r, are shown in Figure 5. The probability that the target is exposed
throughout the entire range from 0 to r is shown in Figure 6.

1SR bty s ek b e T AR

Ericrkson and Gill divided 12,000-ft squares of terrain into 8 x 8
grids, tuen constructed profiles of each grid line from topographic maps.
They took s._"tings at thousand-foot intervals along the grid line from
both ends of each grid line. The percent of cach line visikle Srom each
end was used to compute the average percert of the total ns:a ;. view
(shown in Figure 7). The 32 data points at each range wers ... u to
compute the probability for that range as shown in Figures 5 uzad 9.
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JTF-2 used the second method for measuring probabilities. They
measured the angle necessary to clear the hijghest object and the ground
range to that object every 1G deg for 360 deg around their targets.

P S L W R Y AR

LTS

¥ " ».,‘ .
&‘; ’aﬁ;ﬁo;ﬁﬁ v tetibee idars AMALRE RTINS e S N
i

2




R
RS

ﬁ%&f%it.
s e ‘oE

o 5

T

e Y o T
v :"s‘:':}

=/

T P T Ry P S e B R e S R R e S T e L S BT
) ‘iﬂxﬂgﬁnﬁkﬂaﬁ!ﬂt{ —— o - e v e s
uoriviobaa sapnou)
“s0loyd pue sdvw wod§
s$1abaey Jwes Ayl soj safbue
NSCW PAICULISD ANSUIALLS
T1dbael Ayl Inoqe ylinwilze
ut bap Q| ysea Joy aum
(SR T 0oy buixsew oY abues punosb ciep
-"Yay) ‘sured pue Gurxsew Jead> o) ajbue Adnans praty
-~UnoW MO| Yiim *sajbue Suixsew palewilsa pur| uorleAd|a ‘paemino jabaey e Z-41F *soioyd
U 000°S | Bulrjos Afiuag painseaw udaMIDg LOSLaedwe) JO J423U3D AY) wouay  z-4A7 *sdew diydesbodoy L
*Suojiduny ucylie|dsa0l03ne
sopniNy|e pue suoyInqiaisip Asuanbou;
ulesad pue Sapniji|e JO uo1IeIADp
teso| ayd *Auewady pue pacpuels *aybiay ugesady abe
30 © 2ug easoy u) $3dAy -40A® WOJ) E2ALIDP ‘obues A
. 9°08€-0 { H9L'4t~0 pue( snojuep Mo1A ul j06se) j0 A1) 1qeqoud ree umouNun 9
Wbap
G°0 @do|s pd S vt gsew-uie a9}
-jewy3sd ‘adAy apisvq $103120) JIYJIO SapnYd
0 uaa3sampiw bu) U} "3jesdatEe Ul wouj Nue)
8 000°€-00€ | 000°42-0 | ~(102 A{3sapoy e bursinboe o Ad1yiqeqold *usounun umouquf S
n *3abse) e punose <aJanieay buy
m“ (*e1%0-"%4Y) -ysew Y3 Jea(d> oy Asessadsau
sabues ugel "3} punoJe| 14y6is O SIul| pasnseaw yitm
[ ~unous MO} Yim 6ap g9f J0j 4 3bues e poysew 3152423u) 40 yB}S O SDuU|
mw 000'€~-0 | 000°'S1-0| Bul10a AjIusg -un 3abisey eyl Al1]iqeqosy paJedwod wesboad 123ndwo) ADAaNS pruty Z-410 [}
‘awes 3yl ou sIpnsay  ‘uoihal S|eAJaIUL JNOJUOD 1)
awes Iyl 10j $IAInd Alygeqe -07 ‘sdec >i1ydesbodoy
#Z€-0 { 0600°Z1-0| t "joy se oweg -qo4d 5,748 43 M uos).edwo) “Z 4oy se aweg WOl uMedp SY13044d 1
‘ujessdy jo adiy rulessdy jo adAy ysea Joy
o Yoe? 40y MILA U] UJeIIdY JO sabuey> adoys jo saqunu
1u3d9d besdae pue safueyds| pue ado|s abesday Culessds TS|eAIRYY
*ybnoa Aaan uo|1o34yp adoys 30 Jaqunu| o diJa3s 33-000°2t © O pu2d 4n0JU0Y 13-02
. ‘ybnos Ajaye abesane pue abues °sA Juns| Y3l Inoge sjujod wosy punosb ‘sdew 21ydes60do)
R 000°€-0 | 000°Z1-0{ -42pow ‘yr00ug -0dxd ujesadl jo A1)|iqeqoad| ayl uo sjujod jo AJIIJISIA WOJ§ uMe.ap €|13044 b4
: *aJowjlleg jo *abey+oy In0Y1IM SOUI| 4NOIUOD 14-02
C 1w §Z uiydm ‘4 puokdq dinsodxducu jo pue PU® Yl M duOp AdAUNS pIDIY Y1 im sdew oiydesb
' ‘uny1e3dbaAal ‘fa pue 11 udIMISQ ‘s 03 O WOI *Aes 13-000°L © 30 u1b1J0|-00r; wouy umeap S3{ 1)
I L 30 2043 Ajatey {eAsaluy 3y Inoybnoayy ‘a 3e Yyl Iaoqe sjuyod wody spod| -osd pue Adaans pIILy
. 42€-§°9 § 000°L-0| P1a1s Bui(oy]| S4nsndxd 1364e3 3O A3111qeqOsd[14-0"L PUE -G°€ JO A11[1QISIA| woa) dpew japow djedg (
A .ov:“w~_< .vmwwm “wm“mww 12npos 4 WwWIINSeIN ejep jo adssnog Pdualajoy

13 e
DAL

{irradict

"saIpm§ Supjse Jo Arewwing ‘| JIgV.L

ar bbb
CE TS

%

v
£

pathd

Y

%

2




-
k

A el

TS e S b i N L R L G U SR R AR i S

Bl

Lt at LR
RS

TN

EhaeyCiabaid
TR

’vS',

o

(*93141SSVIINN uopiesyqqnd *|-9-1651-3A *1.0doy (euts 3Idves 19afosg)  *2961 Asensqay
‘*A*N ‘oteyyng ‘| 1Ay plem3 Aq ‘y3zex oy3 ;o deN puv SSIURATIDNIJI 10A205q0 TerIOY oy *Aiojesoqeq {e213neu0say [19V10)
("03141SSYIINN vO1Ieds [qnd
‘196997 OV ‘1-%92-006Z °‘ON 34cd3y)  * |96 JIQWIALN ‘YO |W ‘JOQuy uuy *J[OM ‘W Sdwe[ AQ ‘uofIrnyeay pur uorIPa1100ds uswdinby
~@oUTTTFOAINS UF SWOTqOId IYE5FS-JO-aurT 03 yororddy uy *Abojouyda) pue 23uaidg 0 a1m1Isuy ‘uebiydiy jo >u_nuo>mc=.
("Q3131SSYIINN vogiedyqnd ‘[ 1-/n0Z-N1-I0) “L961 3Isnbny #l ‘°"H'N ‘*9nbianbnq(y
*ANSULALLS “H Jepurs AQ ‘p°p 3ISOL Z-JIr JOJ [OPON [PO}3PWOYIPHN OYI U] AHOTOPOYIOR BUIYSPR 3062101 ‘uofl1es0da0) pooMINIQ YL,
(*0313155V1INN uoL13¥d11gnd “$00-50-€0S "ON 133[0ad v/Q) *#961 Aen | ") ‘obedjy)
*3IRIDATY BUFATI MOT JO UOT3I030Q 344 UL UTRIIDI JO §ID0F}3 543 3O hipnis v +Auedwo) 2 J3[{1Yds ‘poomAe) *xdmuely ‘1034, -
{"a3131SSYIINN uoliedyiqnd *gg5)
~0S-Y43) 1961 499U ‘" ji|e) ‘oba|g ues “‘abuy) usofqsy AQ ‘IJRIDITY WOL4 UOIISAING [PNSTA *J1eAun) /SO tweuig LeJauay,
. (*Q3141SSVIINN voti1edy qnd ‘gi-hy 1S9L-Y1-20) °'§961 43qwasag
; ‘*W'N ‘osnbaanbnqiy “‘paemoy ‘y eydj4led pue uojussg ‘9§ Sunp AQ ‘Topoy IVHLSIA 407 [enuvN S, 2080 ‘uoj|3Ies0dI0) pOOMINIQ IYS,
., (*Q3131SSYIINN uollediqnd ‘/gnt 404) °SION ‘‘j11€)
o ‘e BUIY) 119 1oae) AQ ‘AIFLIQFSIA 3064vL pUNOID-03-IFY UOd)) S$3D05J5 UFVIIOL ‘uOjIeIS 159) oueLplQ (eAeN S "R
("G3131SSY1INN uoiledyqnd

bR

X3

.

4y
g
(3

oy
Sk

&

T

<%

i

%

E
L ®© ‘094 di SION ‘61LL 14049y SAIMAVN) 1961 42quoldas €] ‘SION ‘’j11ed ‘9xaeq euly)  UOSKIIS3 'Y pleuoy Aq ‘33P0l Burfird-mod
qv N O @woxd H3IFTIQISTA punoln ucdn 591N3IPo4 UTRIIOL SSOIH JO §3ID0F}3 Ppoutwioiag Hrresprpduz TuOf3eIS 1Y IduLUpI) |eABN S ‘N
% _ N (°03131SSYTIINN uojIed||qnd ‘7 *ON J40d0Y) .mmw_ Aey
X " ‘*PH ‘puncag 6ujAaoay uIBpaaqy “III ‘ABAINS SSOUYSNOY pUNOIH ® JO SIINSOY JO sIsfirvuy Uy *$21401€40Q€7 YOLIPISIY d1isy(eg, o~
e ’ -9
¥ n > ,
3 3 relep
W PIINSRIW P YI IM UeLII] o
' [ea139403Yyt S|Yy3 vo elep

buiysew sasedwo) ‘uojley
-969A 40y $)20(q Je|nEuelday
‘ujeJud) wiojanem aeqnbueysy ‘
vee vee se {e2139y3odAy 403 suojlenby o Aioayy 6

‘ulesady

bujpunosans mo|aq Aajjea

JO 41dap = p pue ‘*Aaj|ea jo
di[ 315950(d woJj b6uLs = 4
‘AR11%A JO YIpIM @ M ‘Ad| A

30 doy anoqe YStay = y feasajuy
JBYM {3UBISUOD B $) Jqis|A INOTUOD 1 }-nZf
Av(|eA 3yl jo 3Juvdaad ayy sdew Jnojuos yhinos

sadeys snojiea ‘JueIsuod sujewaa pY/My 31 ‘suo|Inqlaisp €23
30 SAI||ep ‘Aajea ® Joj ‘1Y S15ab6Ng -$13835 |eDy§3I00Yyy 8

EY) ujessal

“opna 3y 10 281 19npoug IWIWIINSLIY eiep 30 adunog 2502423y

(puo)) °f FTAVL




I O E— - - v e TN STy Y -—
e v SR A T T O e T o e e T LR T A A IR T e WA T .\.3}&& R VL4 AR LIS MR e AN PV I
»

T I O IR R L R R NN T R rLer Wy £ R T 1 T MAvvam Aitc kewe e f .

Y. TR s s eto s B SN e o e B A - cr——y % N oW A o

‘pasodx3 ] asueysyq Poxid © 1t poy ey ], A1Iqeqold adeioay S FANDI

1 §°€ = WSiay po :papnjout afeio) ApnIs PlaLd (7)

5y 8%

23344

2t

SAM

000'L 000'8 000'S 000’y 000'€ 000'Z 000"t 0

0
134 69~y
14 6=y

FER IR —— 1o

// €0

b

|
|

et
¥

|
|

s

13 = Yy

|
/
|
/

X e v n e
RS,
7

davey— 1

e

NWC TP 5668

/ t

|
|
/
1 YA
—

14 961 = 4

Wl
B WL

\ / -0
14 ‘IHOITH NOILVAHISHO = 4
_ | 1 N -

SN

/
/

o

¥ EXM4

TS

b2
»?
3

.
'

e

s ok g i g il e et i . 5 : o ; s 7 : k g R g 1
&.\, sui ; : Situgdks . : S o ¢ g o% i 4 ; & i AT 1 L T .E.,fp,_._._s:._-

gt Y et S b o




%ﬁ%&u L2 e R o R s T e e g i R e P R e SN R E e PP LA e T P o R T W TR e T T S ™) Yy T e TP L B N L I TP LA e ey o
a0 ; " A 7 " Ll ¥ 3 ? M . . T

B A o L4 ) 7L Lt K st X

i 1o e e - =

(‘PIWOD) *s TYNOIA
3 0'L = WyB1oy pos {papnjout aderjoy (Apris AL (q)
4334 9
000°L 000'9 000’ 000’y ~o'S 000 000'L 0

138y
A=y

1492 -y ny .
T —— KIM

1wy . _ T
/

To

’I
— o

N
A\

. 1N N

50
14 92T =\ /

~
14 ‘AHDIZH NOILVAUISEO ~ 4 ]

[
X

11

149 =y

/
e

NWC TP 5668

(1) W4

JARVAva|

/
/
/

o

L e e ot e et ;.:ﬁ.%,_» .y
i

A gre RN MDA _..J,e,_m.“‘ )

O s s Loy, ol B Sk




¥ f.%}tﬁhgu%yfx,ﬁﬂ_\sﬁs_;ﬁ“?&ﬁv Ry T ORE TRATRE oY 3 s RAN T R AN W T A T 008 G R A P N e e 1Y

S _a,.u.u..ﬂ#ﬁ.&.? R TG AR A e R 1 R

wr\. WP e e e Wy T R R e i L T R i
v, el

(p1uo)) ¢ ANDIA
‘1) 6°¢ = Y31y poa 1 papnjaxd adesjog Apnis plaL.g (9)
4334 4
000'L 000'9 000'S 000’y 000'€ 0002 000’1 0 0
i
v 1o
W 1399-4]
YEe 1d6=y
= 149 -y —— —
.WH. ///l
139 =y — — D Sy €0
.mv _ ] <
Y ® T ///
s m 1dmay e NN vo
A% R S ~
g ) T Y s0 =
L IT] N\
= 0
[e—
/
L0
/
1499 =y N _
E— / L £4)
Il.
j 60
13 NC =y
43 ‘IHDIFH NOILLVAHISNO = W
1 : Iy 1 I oL

e




wﬂd.ﬁgg-i:ﬁwmyé?ﬂ.‘%f\.. B RS T L i R L I A N ST mE FI RN T x?ﬁs.ﬂuﬁ)..:e«l,ﬁﬂ,. R R e L R I 2 L Y Y T Y M Py Jev g e e o) R I T «.IJ, R LT AL PR M

i oy X ] : ‘ : . , )
9

) u
: WIS %sﬁim J
% PpR—— T G RIHRTRERT ,m
3 — i

H
) (‘Puo)) § AUNOIA
"33 0'L = WyBray pos tpapnjoxa aderjo) tApnis platg (p)
1334 1

(X4 i

14 99 = Y by e . zo ¥
148y r—— :‘

14w =y . ——
1492y

|
|
|

ld vt =y

.
/l
N
M. 13 'LHDIIH NOILVAYISEO = ¥ /
'y . A 'y /




W

.ﬁ.vi:.f..ﬁ;j»&fﬂﬁﬁ T N I T T e r T N ST TR A R [ I e P e e R R T

TRk TR G AU L, W AT P P VLT PR AR Ty E T R T

(LRI T TR R A

IR T IRt T A T L SR IR 5

| . . v
m (*PIu0)) S YNNI
P f
5 k:
,.MW. ‘3 ¢'¢ = 4oy poa tApmys depy (9)
vw 1334 4
wm ouo'L 000'9 000'S 000’y 000'C 000'2 000't 0
3 Jo
vaw..r —
{v
ﬂm 1499y ve
3y 146+~ 4 e~ —
wm,&, 1 Yy —— M- zo
n.....“ an - e — "‘/
W . / /
¥ e ———— /
ww © TII’./ /.// €0
D S N
el vy
vww _ N 3=y }/ .’J’ / - Y0 M
u Q ]/I.I ]/ // 2
w Tl.ll/ 0 m
/
My
— J 7./] oo
T~ Lo
<OV
/ %0
215 92 = Y e — // K//J 60
14 °AHOIZH NOILVAHISEO = 4 ) / /
. " 1 | ot

ot

i s B

C ] } o .
44 } B _%)s_,.; Gk




R LT P T TR AIRY o Tom e, TeT s s Ros ot TR TR S Y e e Reaa L T T Ny T e L S Dy B g7 L T L L M R TR B R — = < - - =
g :.a..nq‘ ‘
o

.,
MO‘

5 {
v _ s

e - . B e & et/ TR SN s VT &i&ﬁ
,Hﬂ: ) h
iy .

PN LR

(‘po)) s YNNI :

wh )

_

‘13 0L = wydiay por:Apnys dep (5)

1334

[X]

14994
14 6 = Y[— * m—— zo

149 =y ./.”.

R eyp—l

15

vo

ll

/
Hdwe-y . .//,,

NWC T? 5668

Y

T
3

{1) 14

g0

&

90

W
0.

P e

1398~y

|

|

|

|
/1]

13 Ml =y

2N

J
Il
!
A
/
l/____.-—ﬂ
B

14 #Z€ =y

44 ‘LHDIIH NOILVAUISEO = 4§
1 1 i |

o

e e T S T

ALY ) A Bt e 1t




—

TS LY AR ST KA

R

Pt

R RN RN T FATT R Reg oy A 1 By

NWC T» 5668

18

N T T T T N T e

"1 OOURISI(] SNSIAA (20) (raldju] oy
moyBnoyy, pasodxg s poy eyl ‘()T ‘ANNIGRqOlg dFRIAY "9 HYNOIL

"W §°¢ = W32y pos tpapnjaur aderjog :ApnIs platd (v)

1334
000'9 G00'S 000 ¥ 000't 000’z 000't 0
1 Y ﬂl'l.ljh’i’/ J/ T [o]
/ L4 92 + Yy
14w~y
/ 136 Y | 2o
N\ 1459 -y
1%0

44 928 = 4
14 91 - \

\d 98 = y

Loy /

14 "1HOITH NLWLVAYISAOD « Y

("4

-~y

16




,

S U Ny

=RER

s g
LS,

SRRy PO,

ey

B

e,

"

pe

v

PR,

LaE

B

T T e AT R R T

rak

W

PRRMATE T T e o e & TG T S g ey T GG T AT #w.i}lpkﬁa.,%n SHEP A R t.é.\ﬁsh,a [ .A__t:f}s AR
! il R

PR ST e

T

NNC TP 5663

(‘puod) 9 FYNOIA

"W 0°L = WB1ay pos tpapnout a8erjoy tApnys platg (q)

1334 4
000'S 000’y 000°¢ 000 2 000 o
1]

LAY

14 92€ = Y-
La¥9L \y
1298 = Y

(n%s

1 0~ 4

14 "1HOIIH NOILVAHISAO =~ Y

et
it A

R K WO e B v Ln e e

WOy Fe e

17

¥

¥

P
f

X

b Bl v i oy

’
P——

P

e

y

Aty it



NN S

LS N ARGy T .;,a.i\.‘s ATy iwﬁunw”»«_qx H,M xo PRI R YV v IR

ST VT KT SO, 0 s AT TAT TG AT TV F T VENI] & 3 AT 5000 F 7] 3 Wy O w iy 797 R g B 14 0 10 b 5]

4 ('PIWOD) "9 HANDId
w# ] 1} §°€ = ydidy pos : papnioxa agerjo] : Kpnis piotyg (2)
,m.,.;\, 13347
= 000'¢ 000'9 000°s 000'Y 000’ 000z 000't
; T T
te
S

ey,

13 02 = Y
14 vt < Y]

A
pea

it

&3

1499

NWC TP 5668

14 ¥Z€ = Y

13 ‘1HOIIH NOILVAHISEO =~ Y




SRR s Y RO W T v TEIE meat A Pe ey e T Tm e R L
T eI I T SR AT T v R NP L YT A (SN A T IR e O e L ST .aﬁﬁf#égﬁv AT PR S AT TR oy o T T T AR e meme CE " e
: s Tl P

(‘puod) "9 JUNOIA

"1 0°L = Y31y pos ipapnjoxa adeijoj ‘Apnis pidty (P)

1334 4
000°L 0009 000'S 000y 000'€ 000°'2 000't 0

T T v T 0
L4devZ -y
. L4 ol = Yy

116y

e r‘j

2
e L
Ay

Sy

|

b o

v

R

¢

POy
Rriits

K

b

A
™
o

TE
Mt

o
-

3 o0

¥, ©

A O

i b 490 o :
LR, & ) - ,
,wv ) ~y

s -

i 2 =

3 %e =~y

id ‘LHDIIH NOILVAHISEO = Y /

AN




:ﬂq J .ill
AR AT ARG ﬁﬂ}&&.ﬁ%uﬂ‘uﬁ%&ﬁaé,,ﬁ_;_&,,..&gii TR B, TF T PR TS T 7 VT 5 A J A 2y TR s FOvy B nb AR TR @ o Tl 58 0 10 7F 3 A (WO RO 4 R sty oy

B e B O A P T a3 TR TR,
% ;i " R

A SR Y

N - B 1Y - e e

m (‘pIuo)) 9 FYNOIA

4

.1.,;§".
e -

»

wigy

"1} 6°¢ = 313y pos tApnys depy (3)

1334 14 ‘
000'¥ 000’ 000'Z 000't

B RETE R

:
g
g

T F

"

iy

%

g

Lo

1499 =M

oot
R 4atd o

1492 =y
6\.{ vy - ,v
146 = y "

§9 = y

5.
3
oy

ks

YH

3
[

T
}.4

[« o]
0
s
,,m_mw Lal B ] ,
. & i |
W = |
i
2) |
B 'ﬂ ’Ud ,
i & ;

b5y

5 in

N )
5 ¥
i . 13 "LHOIZH NOILVAYISEO = Y 80 i
3 &
oo, 0 -
i . %

T

N

B —

b gt 2, M aety
R AT G,

b




o - oFO e

g
?

=
7

T W e
> SO
;

=

R

S

(‘p1u0)) 9 TYNOI3

S

¥,
5,

Y,

_v
_“
E

3} 0°L = 31ay poi1 ‘Apnis dey (J)

1334 "

O

i

SR

i

000'¥

f~'

0

it AP AT
BRLTHR

e

e
EY

B
i

14 9Z = Y
Ltd vt =y

A
TR

i
0

14 6=4
14 9 v Y

oK

A v,
‘

3

NWC TP 5668

B :Laii & &y

P

13 928 = 4

L3 ‘LHOIIH NOILVAJISEO = 4y

on——— . “——————" T 541 2 . e———

o

o i1t 3 N Al
AT E S R A
kel FEand

RS "pm ST G

LT
A LAY D c_a._»\

= AT W T T e Ty v FENTRE e e TRy T T D e R e 32 P
uﬁwﬂ?.g?ﬁ@ezﬂ?hﬂ..nai&..i;...«—«lf.: ﬂ{}g T R e R e e A s i3 i e

W

80

0’4

R




) R e ¥ A Ny
?"‘t;" Vot ‘\jﬁ!ﬁ,ﬁ ﬂ‘i.

Rk

4

T "
5 A
Risl’

I

S
-
%

-
g

A
LS

3
Ry

i

TR

L

Tk

11
2
13
ry
s}
s 35 0
<

4

5
54
A
B
¥
%

v
2

A TN Y s lpr R A2 VS WA

PERCENTAGE OF TERRAIN IN VIEW

T

P T T 25 men e g

— ‘ s
SERIS R BT T, R e

NWC TP 5668

FAIRLY SMOOTH TERRAIN

ROUGH TERRAIN

V] 3 1 1 1 1

0 $00 1,000 1,500 2,000 2.500
AIRCRAFT ALTITUDE ABOVE TERRAIN, FT

FIGURE 7. Percentage of Terrain Seen From Aircraft. These curves
are based upon terrain profiles 12,000 ft in length.
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FIGURE 9. Probability That the Ground Is Within View Versus Ground
Range to Target.
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This gave them the minimum elevation angle for a clear line of sight to
the target for each 10 deg of azimuth around the target. The probability
of the target being unmasked at a given range and altitude was then
computed by comparing points at 10-deg intervals on a circle around the
target, at the given :ange and altitude, with the line necessary to

clear the nighest masking feature. From the measured JTF-2 data, Brenton"
(see reference 4, Table 1) computed probabilicy type 5, that a fixed
target will be visihle throughout 360 deg of azimuth and at range r from

it. Brenton's curves for these probabilitfes are shown in Figures 10
and 11,

LingeS and Peat, Marwick, Caywood, Schiller, and Company (PMCS &
Co.)® (see references 5 and 6, Table 1, p. 8) also compute curves for
probability type 1. Linge implies that his are measured from the
terrain in some manner, but does uot explain how. PMCS & Co. derived
the preooability that a target would be in view from average terrain
height, standard deviation of altitudes, and other statistical measures
of the terrain. Linge's curves are shown in Figure 12 and PMCS & Co.'s
in Figure 13.

DISCUSSION OF THE DATA

The shapes of the probability curves are all roughly similar and
unsurprising, the probability of unmask is 1.0 at the target and
decrzases as the observer moves farther away. Higher probabilities
are associated with higher observer altitudes.

In order tc compare the JTF-2 data with the other data in this
report, the probebility curves for six of the JTF-2 targets
(Figures 10a-10f) were combined and plotted in Figure 14. Each point
on these curves represents 216 data points. The six targets were chosen
because they were judged to all be located in fairly similar terrain--
which, on Erickson's scale, would probably be called "quite smooth."
The dietribution of targets and the number of different sections of
terrain is urnknown. The average slope of the terrain is 0.9 and the
average number of slope direction changes is 1.7. These roughness
characteristics were measured on 40-ft-contour-interval topographic
maps. Figure 15 was drawn to compare the appropriate data from differ-
ent studies. It shows the prcbability of target exposure at r from an
observation height of 100 or 84 ft as computed by BRL, Brenton (JTF-2),
Erickson, and Gill. These curves all represent fairly smooth terrain,
those in (a) with foliage and those in (b) without foliage.
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One of the prchlems with the masking data available is that it
has not been validated. One expects field measurements to be better
than map measurements, but no one has determined how many pojnts must
be measured to generate a valid probability curve for a given type of
terrain. The closeness of the JTF-2 and BRL curves in Figure 15(a) are |
somewhat encouraging. They used very different techniques, in different,
but similar, terrain to arrive at a quite similar result. This increases
confidence in both sets of data.

In Figure 15(b) we see that the BRL map study closely agrees with
the BRL field study, but Gill's attempt to reproduce the BRL results
using Erickson's map technique was not successful. It is not surprising
that the BRL map and field study results agree, since they measured

B e g R T
, - N

exactly the same terrain profiles. The question raised by the discre-
pancy with Gill's work is whether the Gill-Erickson map technique is
invalid or whether the two rays per section used by BRL fail to adequately
represent the terrain type. The closeness of the BRL and JTF-2 data tend
to favor BRL in this question.

Besides lack of validation, the main difficulty with map measure-
ments has been how to include the effect of foliage. Slivinsky’ (see
reference 7, Table 1, p. 8) attempted to solve this problem by consider-
ing the green areas on contour maps to be covered with vegetation and by
estimating tree heights from photographs. In Figure 16 the elevation
angles to clear the highest masking feature, estimated by Slivinsky from ,
maps and photos, are compared with the actual angles, as measured in the
field, for the JTF-2 tests. The Slivinsky technique does not appear to j
be the ultimate solution. She felt that most of the discrepancies
between the estimated and measured masking angles were due to isolated
trees, which are not shown on maps, and to the fact that the most recent
maps of the area were 20 years old.

The effect of target height should also be noted. The BRL study
used rods 3.5 and 7 €t tall. The probability of the taller rod being
unnmasked was greater, evea out to the maximum range of 7,000 ft, and
for the maximum observation height of 324 ft. This was the only study
specifically concerned with target height, but its results should be
kept in mind when interpreting other data. Linge's target was a tank--
height roughly equivalent to a 7-ft rod. Erickson and Gill presumed
the target to be a point on the ground with no height. The JTF-2 lines
of sight were measured from a surveyor's transit which is about 5 ft tall.

Presuming that one of the methods used does generate valid proba-
bility curves, not nearly enough work has been done to provide data for
the variety of terrain types in which targets are likely to be found.
Erickson is the only source that gives data for any terrain rougher
than "gently rolling, mid-western type' terrain.
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FIGURE 16. Histogram of the Frequency of Occurrence of Mask Angles
as Estimated by Slivinsky and Measured by JTF-2.

APPLICATION OF DATA

Given that the data are rather sparse and unproven, they can still
be useful. The combined JTF-2 data and the BRL data can be used with
some confidence. Since these data are for fairly smooth terrain, they
represent an upper bound on target exposure probability fcr rougher
terrain. That is, if the JTF-2 curve shows that the probability of a
target being exposed at a given altitude and range is 0.5, the probabil-
ity of a target being exposed for those conditions is less than 0.5 for
nearly all other terrain.
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TERRAIN AND VEGETATION CLASSIFICATION

There hiave been several attempts to correlate terrain and vegetation
characteristics with masking properties of the terrain. If such cor-
relation could be made, probability of unmask could be predicted without
actually measuring the line of sight., Some of the terrain characteristics
are listed in order of expected usefulness.

AVERAGE SLOPE ANGLE

AR bR AR e S S A s R e 2R

Average slope is the average of the absolute siope angle measured
over some finite area in the vicinity of the target in question. Slope
angle varies from 0 to 90 deg.

ot

TR,
o,

GRADIENT (AVERAGE SL.OPE)

Gradient is the average of the absolute slope.

Slope = tangent (slope angle). 1In fairly flat terrain, slope and X
slope angle are n=arly equal, since an angle and its tangent are equal
for small angles. For more rugged terrain, slope increases faster than
slope angle and varies from 0 to infinity.

; NUMBER OF SLOPE DIRECTICN CHANGES %
é The number of slope changes is the average number of times the .é
F slope changes direction in a given length. Figure 17 illustrates slope 'é
b angle, gradient, and slope direction changes. When slope direction &
A changes and slope are measured from topological maps, their values are %
3 quite dependent on the contour interval shown on the maps. Figure 18 &
E: shows the relationship between the values measured on 20-ft-interval %
z maps and those measured on 40-ft-interval maps. 2
2 Erickson, Gill, and Stohler have attempted to relate probability ! §
& of unmask to average slope or slope angiz= and number of slope direction ) g
A changes. In Erickson’s study, both slope angle and slope direction ' %
- changes correlated with unmask probability up to the very rough terrain. : %
2 For very rough terrain, slope direction change followed probability, i g
K where slope angle did not. Erickson made his slope measurements on z §
g 40-ft-interval maps. Gill used Erickson's technique on the BRL study : §
e areas near Baltimore. Her work did not confirm the slope direction % §
3, change relationship to masking. Gill used 20-ft-interval maps. Slope ! %
2 angle and average number of siope direction changes are shown on the : <
3 probability versus range curves plotted by Erickson and Gill in ! %
hZ Figures 8 and 9, already cited. 4
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FIGURE 17. Hlustration of Average Slope Angle, Average Slope, and
Number of Slope Direction Changes.

In work leading to this report, author Stohler tried to relate slope
angle and slope direction change to masking probabilities using the JTF-2
data. Average slope and average number of slope direction changes are
noted on all the previously cited JTF-2 probability curves (Figures 10
and 11). Average slope and slope direction changes versus probability
for the JTF-2 4.4 targets are shown in Figures 19 and 20. No relation-
ship between them is obvious. Maps with 100-ft contour intervals were
used for those measurements. Average slope versus probability for the
JTF-2 4.1 targets is plotted in Figure 21 and again no obvious relation-
ship exists. Forty-foot contours were used in the Figure ?1 measurements.
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RELIEF

Relief is the difference in elevation between the highest ground
L and the lowest ground in a representative area.

GRAIN

If relief is measured in a circular area whose radius is r, it is
noted that when r is small relief increases rapidly as r increases up
to a well-defined point, after which it increases very slowly. This
point, described as a knick point, occurs -t R' which is defined as the
grain of the area. Grain describes the coarse texture of the surface
and defines the minimum size of a sample area which represents the whole.
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ELEVATION RELIEF RATIO

The ratio is defined by the formula

E' - L'
R = =g
where
ER = elevation relief ratio
E' = average elevation
R' = relief

L' = lowest elevation

This ratio, with a range from O to 1, indicates whether most of
the terrain is predominantly below mean height with some high peaks
(ER near 0), or above, with some ravines (ER near 1).

Other measures have been used to describe terrain such as the
standard deviation of the altitudes and Poisson distributions. They
do aot offer much promise for wmaking realistic predictions of unmask
probability.
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VEGETATION

Vegetation characteristics most likely to affect target masking
are:

1. Foliage height
2. Foliage density

3. Cluster density (stands per unit area)
4. Height of lowest tree branches
5. Mean free path of open area

6. Direction of mean free path.

There has been very little work in the area of classifying vegetation
by its target-masking characteristics. Vegetation effects cannot be
geparated from the target that is under consideration. If personnel
aire the object of the search, even grasses and bushes can provide a
very high order of concealment. However, if a SAM site is considered,
the vegetation concealment can never be very successful, since the
operational requirements for the SAM site dictate an open area. Other
military vehicles, such as a truck or tank, can successfully hide in
the edge of a wooded area, and emerge when the aircraft has passed.

RECOMMENDATIONS FOR FUTURE WORK

To better define the role masking plays in air-to-ground visual
detection, the following areas are suggested for additional study:

1. Examine the various types of air-to-ground missions that are
conducted and define the appropriate probabilities that would apply.

2. Examine the requirements for cleared areas by ground target
classification, such as light antiaircraft guns, SAM sites, and supply
dumps. This examination should be able to define mininum masking
probabilicies likely for these types of targets.

3. Conduct an extensive search for any measured masking data
that might exist. Because of the wide variation caused by local effects,
very large sample sizes will be required before smooth curves can be
verified. Determine the terrain types surrounding each JTF-2 target.
Combine data for all the targets in each terrain type.
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4. Map studies appear to offer promise in providing masking data
for specific areas. Work should be conducted to confirm th--se data by
conducting map studies in the JTF-2 target areas and any other regions
< where measured information is available.

S. Continue the work begun in relating terrain ruggedness measures
tc general masking probability. Exazmine the effects of map contour
interval step size so that data from various maps can be compared.

o4 .

6. Examine the classifications for vegetation and the possibility
of applying them to the general terrain-masking results., Oune possible
approach may be to consider that vegetation causes a change in masking
angle, before the results are converted to probabilities. k
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7. Consider a program of measuring extensive varieties of terrain ‘
using the JTF--2 technique and generating probability curves for each
kind of terrain. Combine these iato a handbook together with photos,
topographic maps, and descriptions of the areas measured, so users
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3 can find curves to match terrain they are interested in. ;
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Appendix
JTF-2 TABULATED MASKING DATA

!

This appendix provides the JTF-2 masking data in tabular form, ;
as read from angle plots provided to JTF-2 by the Corps of Engineers. -
Inciuded are the data from 16 targets used in Test 4.4 {airborne
reconnaissance)., Elevation masking angles (in deg) are measured from )
target center over a full 360 deg in azimuth, and arranged so that
linear interpolaticn may be used for intermediate azimuth values.
The masking element is identified from the code, where 1 is terrain
mask, 2 is tree line, and 3 is the mask angle caused by a single tree,
usually at close range. Range is that distance (in ft) measured from
target center to the highest masking feature, to the nearest 100 feet.

Masking angles for the eight JTF-2 Test 4.1 targets are also
listed, using the same format as for the Test 4.4 targets. The angles
are measured from -90 to +90 deg about the approach angle to the target;

and are translated here to 0 to 180 deg in azimuth, to eliminate the
negative angles.

Slope and slo;e change data were averaged over a map square
12,000 ft c¢cn a side, with the target at the center. The 4.4 data were
averaged from a contour map drawn of the Mena, Ark. area for JTF-2 by
ks the Corps of Engineers. Contour intervals of 100 ft were used.
1 Test 4.1 slope and slope change data were derived from topographic
o maps published by the U. S. Geological Survey. Contour intervals of
3 40 and 20 ft were provided. These maps provided the source that allowed
e comparison of slope and slope change data, discussed in the text.
2 The following tables show the results of the slope information
5 derived for the JTF-2 targets in the Mena, Ark. area.
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TABLE A-1. Selected Test 4.4 Targets.

Number of mea-
Average slope, Average number sured elevation
Target deg, 100-ft of slope changes, i 1
contour 12,000~ft sq masking angie
points
1 0.7 0.0 156
2 3.1 1.2 138
4 1.6 0.8 148
5 2.4 1.3 206
6 2.6 1.9 121
7 3.8 2.0 83
8 5.3 2.2 197
1C 2.2 1.0 193
11 2.1 0.9 194
12 0.8 0.2 193
15 0.5 0.1 203
16 2.7 2.1 199
18 1.4 1.1 201
19 2.8 1.5 136
20 1.3 0.3 133
23 1.5 1.4 194
TABLE A-2. Test 4.1 Targets.
Average slope angle, Average number of | Number of
deg slope changes measured
Tarzet 20-ft 40-ft 20-ft 40-ft elevation
contour | contour contour }contour masking
interval| interval interval {interval points
El 2.9 1.8 8.9 4.0 42
E2 e 0.9 -—-d 1.6 50
E3 —-a 0.5 -—a 0.9 89
E4 3.8 2.7 9.3 4.9 66
wl 0.9 0.6 3.8 1.1 61
w2 1.6 1.0 5.3 2.2 52
W3 1.5 1.1 2.1 1.7 40
Wa 1.8 1.2 6.8 2. 36

4 20-ft interval maps not available for Targets E2 and E3.
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JFF=2 TEST 4.1 TARGE™ E1 MASK DATA
AZ RANGE EL CODE Az RANGE  EL CODE

0.0 1090 13.3 2 7.0 200 8.9 2
3460 2040 143 2 2E.0 460 6e3 2
45.7 200 12.5 2 Cu.0 200 114 2
59,2 300 6.0 ¢ 61.0 400 5.2 2
6448 8000 1.4 1 65.2 1400 1.0 2
66.2 1400 1.4 2 6745 W0 20 2
69.1 6000 1.6 1 83.0 600 1.2 2
83.5 960 1.0 2 BLe3 400 1.4 2
92.1 1000 2.0 2 1G2.2 3690 1.9 2

102.6 990 1.4 3 162.9 23760 1.2 1
103.8 .. 9Gd 1.2 3 iC5.0 19960 1.4 1
105.8 309 2.7 3 106.7 226090 1.2 1
109,.8 300 1.9 3 109.8 221046 1.6 1
110.4 800 «8 3 111.8 218G0 1.3 1
111.8 2500 1.0 2 113.6 219G 1.¢ 1
115.9 22500 1.5 1 11€.3 25C9 1.2 2
120.5 L1GO 1.8 ¢ 127.9 2500 1.¢ 2
1314 2300 1.7 2 134,.5 200 3.0 ¢
137,2 213863 1.5 1 138.4 - 21000 1.5 1
; 139.1 200 7.5 2 12460 203 13.5 2
% 171.5 100 32,2 2 1806.0 100 18.0 2
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JTF-2 TEST 4.1 TARGET E2 MASK DATA

RANGE eEL COOE AZ RANGE EL COOE
150C0 1.8 1 o8 909 1.6 2
7800 1.3 1 2.5 11700 1.4 1
900 1.7 2 748 300 2.3 2
1300 2.0 2 10.9 901 1.3 2
7900 1.0 1 28.8 2L 0 3.9 2
220C bel 2 4.8 400 belh 2
600 3.0 2 6040 €00 3.1 2
297¢0 1.4 1 67.0 21069 1.2 1
300 1.4 2 69.0 L4200 1.5 1
29700 1.6 1 70.9 35iC90 1o 1
o 3400C. ... 1.8 .1 78.4 300 1.6 2
28800 1.6 1 78.6 118C0 6 1
28800 1.7 1 8247 11800 6 1
13100 6 1 364 267060 2.0 1
1200 1.0 2 €0.0 1200 & 2
19506 8 1 92.0 2520 2.2 1
... 18500 . ... +9 1 94 .4 25200 ... 1.9 1
. 24900 2.1 1 99.3 1210639 8 1
300 . 1.3 3 102.1 264600 2.1 1
12100 «8 1 1047 160G 1.6 2
1400 1.0 2 106.5 L7700 1.6 1
1400 2.0 2 1126 = 24400 2eb 1
38460 Che?7 4 129,2 . 133013 7.0 1
161040 3.1 1 142.2 11400 8¢e& 1
200 10.9 2 180C.0 100 15.0 .2
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.. AZ

65.1
.68¢3

703
73.4
The?7

. 76.9

80.3

82.0

85.6

88+2

91.0

92.4

965

99.3

1317

103.7

107.7

i21.46

123.20

139.0

134,.5
139.5
148.7
152.5
155.0
100.6
163.0
16447
173.5
180.0

62.3 .

6844

130.3 .

JTF=2 TEST 4,4
EL COOE

—_ RANGE

606
600
5600
2800
3509

2100

600
2600
26200
32000

2600.

600
30300
28900

500

4900
5200
22400
2000

700

24600

6600
.. 6600

26200

20030
5900
21300
5300
...23069

23100 .

2700
24300
25400

1860

2760
29100

2180
36500

600

15019

18060

1700

100

1800

1560
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TARGET €3

AZ

;

SR IPAC e
ERLARY S

MASK DATA

RANGE

6G0
2500
2700
3564
2960
4Co
36000
600
26C0
262010

309C0 .

650
LEeGO
2880610
1000
240C0
7¢0
1160
7200
18490
1800
24460
20040
63G0
21090
43060
1:C0
2803
45200
22500
23000
24600
3260
262td
278L0
301Ld
32164
20C0
37€C9
387¢C0
418C0
22(0
46660
100

EL COOE
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AZ

0.0
i0.1
15.3
20.8
28,3

. 4642
b4e2
73.7
75.2
78.8

795 .
- 26100

81.5
83.1
8445
86.8
88.7

0.2

81.3

95,8

97.7
103.1
106.8
10840
112.1
121.4
139.1
14441
148.6
152.7
155.5
153.0
171.4
17642

JTF=2 TEST w.l

RANGE

3900
9800
13200
2600
600
200
4600
S700
5700
36500
31860

25200
27000
27009
27200
2784¢
2710¢
31800
28400
850G
27100
8100
28G0
L400
9800
73040
10600
1314690
1641090
9800
12000
11800
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TARGET &4
AZ

9.6
130
18,3
27.9
30.8
59.6
66.0
7.1
77.8
78.8
79.5
81.5
83.2
85.8
88.2
9G.0
90.7
91.9
9645

102.3
103.2
108.0
169.3
115.5
136.5
14245
145.5
151.3
153.8
158.7
1Ehek
173.8
180.0

MASK DATA
EL CO00c

RANGE

8860
11800
14408

29G0

31C0

4500

4800
132069

66CD

6930

6900

66C 12

7200
27600
27000

6600
27900
27100

© 28200

3800
28700
27900

81G0

7560

52C0

7300

79C0
13200
14100
102090
11500
11800
10309
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JTF=2 TEST 4.1 TARGET Wi MASK DATA

9 AZ RANGE EL CODE Az RANGE EL CODE :
2 200 1000 3.0 2 242 1160 1.6 2 ;
18 4o 1000 3.2 2 28.5 1360 3.3 2 ;
A 37.8 1300 1.6 2 48.1 2400 1.2 2 ;
b 49.2 600 2.2 2 54,5 600 2.2 2 :
2 55,2 _ 8300 . .3 1 5840 79L0 P | :
a 59,0 1100 1.3 2 6240 700 2.0 2
o3 63.5 3090C 8 1 63.5 700 6 2
_64e2 30900 6 1 65.5 30700 8 1
. 6545 1500 7 2 6642 400 1.3 2 ,
69.7 1800 1.4 2 72.0 26200 6 1 :
_72.0 _ 5200 6 2 7.2 20006 8.0 2 1
77.0 4560 8 2 80.6 1060 1.0 2 ;
81.7 0 0.0 2 8442 1100 1.7 2 f
8748 1300 1.6 2 89.0 42509 6 1
. 89.0 . 8300 5 2 G500 2400 8 2
91.8 41400 b 1 93,5 273C3d 8 1
93.8__ 2760 6 2 95,0 213C0 6 1
95,4 38300 6 1 96,0 38803 o7 1
96.8 40700 6 1 99,0 - 31200 9 1
101.7 _ 30400 8 1 1062.2 30400 7 1
10401 30400 9 1 105.2 0 0.0 1
105.2 9 0.0 2 197.7 769 2.6 2 ;
110.1 763 2.2 ¢ i112.3 399G 2.4 1 B
140.3 _ 500 2.5 2 141.7 L4403 1.1 1 §
14840 700 2.1 2 148.8 46200 9 1 :
150.5 45500 9 1 15C.8 2100 1.2 2
152.0 46500 = 1.0 1 152.3 2260 o7 2
153.2 46500 _ .8 1 154.6 46500 8 1
175.7 45900 1.2 1 176.3 1300 2.7 2
18040 4300 3.2 2

:“ 2 e N U] 25 s e Yo ST R A
g Vb el o vl

"
3
b
1
J‘g
i
¥

Az




b NWC TP 5668
-
I
b JTF=2 TEST 4.1 TARGET W2 MASK DATA
e _AZ _RANGE EL CODE AZ KANGE  EL COOE
3 0.0 260 2047 3 23.3 160 4645 3
E%. 31.5 40000 8 1 31.8 26300 3 1
i 346 38700 7 1 35.1 24460 3 1
% 47,5 -34L5046 5 1 50.3 33G0 «9 4
g 51,0 2900 3 2 51,5 460 he3 2
A 52.8 9506 b 2 59,2 32769 & 1
2 59,6 45100 8 1 61.5  433C0 & 1
x b4l 2500 1 2 64.5 1000 o 1
< 0845 8960 0.0 1 6846 433533 b 1
e 71.2 425090 6 1 7440 LG o bhott 2
3 75.8 43500 6 1 80.5 21960 1
e 8047 16  27.1 3 82.2 12260 7 1
3 8546 400 4.8 2 9645 300 6.0 2
3 98,6 3600 8 2 100.2 19800 3 1
b 104.7 100 22.1 3 15.7 19200 2 1
5 10640 3006¢C 8 2 10643 47460 6 1
108.6 _ 500 2.8 2 117.3 760 1.7 2
& 12440 200 20.8 3 128.1 ° 48E(D 41
e 129.5 506 5.1 2 i29.8 30000 6 1
3 131.9 3600 6 2 134.5 300 13.4 3
S 137.8 4300 5 2 138+ 38260 2 1
E 141.0 300 9.0 3 16€.5 100 4.7 3 :
3 155,.2 200 21.3 3 15%.5 WG 1.4 3
4 158.3 29400 1.2 1 16345 160 4beu 3
25 169.7 200 25.9 > 180.0 100 1l4.4 3 : 3
4 ~ X
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e JTF=2 TEST 4.1 TARGET W3 HASK DATA P
2 .. AZ ___RANGE _ EL COGE AZ  RANGE EL CODE Bl
3 040 . 1300 2.5 2 17.7 1200 2.0 2 g i
? . 18.0 35800 1.2 . 1 18.8 59G0 8 2 3 ﬁ
ot . 19.6 37200 1.4 1 21,2  378C0 1.3 1 % ;
ot 22.5 38500 1.5 1 22.0 2800 8 2 I
’% ..228 . 1400 . 1.3 2 2445 39609 1.5 1 4 f
A 2447 . 2930 1.0 2 ZE.0  L4U0O 1.8 1 !
;{‘ _ 2603 _____ 2800 1.0 2 27 .3 12090 1.7 2 .
3 .. 2848 3300 1.1 2 30,5 47400 1o 1 ;
- ..35.4__. 38090 2.6 2 3940 3160 1.2 2 |
- . 4046 .. _1600 1.3 2 42.8 60 2.4 2 j
: _ 68,3 __ 600._. ko7 2 845 360 6.2 2 3
o 84e6 ... 100 19.6 3 9844 109 22.2 3 ;
- 10648 _ 3600 3.2 1 109.8 3500 3o 1 :
b 11242 400 . 5.0 2 119.5 3000 3.7 1 ¢
12105 e . 600 303 2 122.9 “00 ‘000 2 ;
g 123.5 .. 3000 el 1 125.7 4G 9e6 2 :
7] L1302 ... 340 ___5.6 2 136.5 400 4e2 2 | :
) 136.5 . 2800 . 4.5 1 139.6 800 6.9 2 ‘
: 14647 . . 2700 4e3 1 156.5 ~ 2860 et 2 :
3 (162.2 . 400 . 8.6 2 18640 300 6.2 2 ; ‘
;
5 )
e 6%
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JTF=2 TEST .1 TAKGET We MASK DATA ; ;
. AZ __RANGE EL CODE AZ RANGE EL CODE :
0.0 1160 1.2 2 .5 300 5.9 3 :
22.6 304 2.2 2 2448 602 3.9 3 :
2640 2500 5 2 33.5 255G el 1 :
3.2 2060 5 2 4049 2009 2 2 :
40.5 __ 8200 o1 44 .6 7900 3 1 ;
bhe8 15400 3 1 49,0 13800 5 1 d
5849 4800 6 1 €6+6 3000 o1 !
71,7 8200 7 1 8445 6600 8 2 y
103.5 _ 5900 1.2 2 127.8 3700 1.0 2 ; £
136.3 3900 .9 2 14740 4300 6 2 ¥ j
149.0 4800 6 2 151.5 $8L 0 5 2 3
152.5 800 2.2 3 153,5 16400 b 3 :
153.5 4909 5 2 160.8 13809 3 1 4
16340 480¢ 2 2 1644 1560 8 2 {
16443 1500 5 2 166.5 20703 w1 3
168.7 1209 1.7 2 169.8 4G o 2.6 2 !
173.9 500 5.8 2 18640 400 5.8 2 _
3
¢
i
H .
{
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JTF=2 TEST 4.4 TARGET 1 MASK DATA

___A2Z _ RANGE __ EL CODE AZ RANGE EL CODE
" 0.0 32800 1.0 1 0.0 164G0 6 1
040 _ 3400 o3 2 1.7 262 t,9 2
11.9 200 9,5 2 1641 209 7.3 2
18.9 260 5.4 2 21,0 1560 b2 ;
2241 1560 8 2 23.9 260 1.2 2
~25.6 200 8s3 2 22.1 200 9,3 ¢
37.6 200 8.9 2 w0l 1600 2.0 2
4244 900 2.1 2 45,9 200 Tets 2
15240 ____ 30¢ 8.2 2 5447 300 7.5 2
59.3 306G 7.5 2 6146 200 85 2
6kl 700 3.5 2 €549 LGO S5e1 2
72.8 400 6.6 2 7541 400 Beb 2 ,
7743 200 6ol 2 7943 3u 7.2 2
83.9 369 7.2 2 8640 4G o 8e1 2
88.1 200 9.9 2 96.7 260 10.3 2
1003 300 8.4 2 103.9 300 9,3 2
109.% 300 7.6 2 111.5 300 8e3 2
114.2 300 Tebe 2 119.2 © 260 11.7 2
121.3 306 7.9 2 124.2 330 G.5 2
128.3 300 8.5 2 133.7 360 9,8 2
137.1 200 12.4 2 1461 560 6e3 2
4457 _  20C 10.2 2 149.9 260 9.9 2 : :
1508 4700 5.3 2 156441 «36 0 5.6 2 i 1
15641 308 7.6 3 156.1 5C0 6e2 2 ; g
154.5 506 6e3 2 1€1.5 5560 6eC 2 g
16642 5200 6e06 2 169.7 5400 5.2 2 ;
173.3 %900 4e3 2 176.7 51C0 wed 2 g
136.9 520 _ 3.9 2 139.9 59G 0 3.7 2 i
1904 5960 3.6 2 191.0 6400 3.6 2 f
194.1 5906 3.2 2 196.1 6100 2.9 2 i
196.5 2500 2.¢ 2 199.6 2600 2.8 2 i
200.3 2600 2.8 2 20068 2650 2.6 2
‘ 201.8 2500 246 2 262.5 3800 2L 2
203.2 _ 35660 2.5 2 203.8 11851 2.5 2
204.2 13100 2.4 2 20Le3  131Ld 2.5 2
206.9 11803 2.5 2 26740 uCd 2.4 2
20/.9 11300 2.5 2 209.2 3100 2.7 2
211.5 400 5,0 3 213.3 3200 2.7 2
21543 3100 2.7 2 228.1 e 19.0 3
234.0 100 19.1 3 234,1 3060 2.7 2
237.7 3000 2.7 2 239.6 3760 2.6 2
2ule2 3509 2.5 2 24149 8200 20l 2
2445 7200, 2.6 2 2471 7560 2.5 2
249.3 7200 2.2 2 251.1 7200 200 2
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3 5 =
: JTF~2 TEST 4.4 TARGET 1 MASK DATA B
AZ . RANGE EL CODE AZ RANGE EL CODE §
253.9 6909 1.8 2 25b.1 3760 2.1 2 %
256.9 3500 1.9 2 257.1 3500 1.0 2 5
25841 3700 1.4 2 25b46 3500 1o 2 2
259,1 3500 1.2 2 260.1 2400 1.1 2 g
2614 . 2560 1o 2 26242 2660 1ebe 2 4
264.7 2600 1.6 2 26541 2600 1.3 2 g
265.9 700 1.7 3 2571 766 1.7 3 4
267.7 276¢ 1.4 2 270.7 27640 1.1 2 i
27246 2900 1.4 2 273.6 260 6e0 3 g
2779 260 6.G 2 28343 30G0 1.2 ¢ :
285.1 700 1.8 2 28€.5 1000 W9 2
28849 800 1.6 2 29241 1200 1.6 2
30644 1000 1.4 2 308.3 1650 1.6 2
309.9 500 2.5 2 311.1 90 0 2.0 2 g
‘ 313.4 600 3.0 2 31£.9 12C0 1ol 2
319,3 1200 1.2 2 323.9 1169 1.2 2
325.6 1500 1.3 2 329.5 - 1509 1ei 2 2
330.2 500 3.6 3 322.8 563 3.7 3 3
333,.0 500 2.7 3 335.6 ) 2.7 3 :
33840 860 2.5 3 34647 560 3.1 3 :
% 3462.7 19700 o9 1 342.8 13100 8 1
ks 342,.9 1500 6 2 347.5  197C3 5 1 ¢
3 347.6 16400 o8 1 347.7 3300 1.6 2
2 ! 349.1 200 5.5 3 353.2 2060 5.5 3
= = 3547 23000 71 354.8  18C00 o7 1
% E 354.9 3300 o5 2 35,0 23003 5 1
ks ' 355.1 18006 7 1 355.2 3300 o7 2
i 35640 800 1.2 2 35649 960 1.8 2
o 3574 500 2.6 2 35846 6L9 2.6 2
B 360.0 32806 1.0 1 3€0.0 164C0 6 1
3 36040 3400 3 2 36147 200 4eQ 2
|
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3 JTF=2 TEST 4.4 TARGET 2 MASK DATA
= -.. AZ . RANGE . EL COO: Az RANGE EL COOE ]
2 0¢0 200 8s2 2 3.0 300 8.6 :
I3 10.0 200 16.0 2 13.0 360 15.6 :
; - 1700 ‘000 9.‘0 ZCQO ‘060 ’08 ! 1
23 . 22,5 . 200 9.0 2445 400 645 § :
5 _ 277 .. _ 600, 6.6 29.7 3C7  12.8 i :
2 _.33.6 . . 300 10.5 35.3 400 840 4
E 37.7. . 400 8ol 40,2 660 . ; ;
b _ 434 . 400 10, 46.6 460 1 * :
: . 49.2 . . 500 5140 4G 0 c
E . 54e2 . .. 500 5646 4C0 L
2 5843 _._..600 ... 60.2 560 )
3 63.2 . 500 Y 569 : :
3 67¢5_... 900 _ 6947 6C 9 :
] - 704 . . 600 72.5 6C0 ;
5 . T4e5 ... 500 77.2 560 3
3 79.7 . _.600 8242 5C0 3
- —.85.2 .. 500 ... 8€.9 500 :
' 88,9 _ 500 91.0 540
- 92.0... 600 . 93.5 - 600 3
5 96.5 .. . 500 ¢8.8 €60 ;
Z 100.8 .._.500. 132.5 5S¢0 3
H 104¢5 . 500 106.4 500 v
Z .108.5._ ... 500 _ 139.4 160 1 : 3
5 123.8. . 100 & 12b.2 2360 P
% 128.8 . 2400 132.2 2500 P

139.5 22080
146.5 26e0
15440 1€00
161.2 1709
16846 18L0
177.2 1960
184.2 1969

136.0 2200

142.6 1800

150.3. . 1900 1
158.2. ... 1800 __. 1
165.2. 1800
172.2 . 1806
180.3 1900
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2 187.7 1900 191.2 2000
e 19%.3 2600 200.2 25C¢
K 201.5 2600 232.0 200 %
H 208.8 260 1 208.9 2650
i 212.2 3100 . 21640 3109
e 220.2 3769 223.6 3660
3 : 227.5 3900 231.3 435 )
> " 231.6 540 23545 563
. 235.9 1306 235.9 TR
3 237.5 1300 237.5 4900
2 239.4 1240 239.% 57C0
4 24145 1600 261.5 594§
E 2452 1500 245.2 11200
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NWC TP 5668
JTF=2 TEST 4.4 TARGET 2 MASK DATA
AZ RANGE EL CODE AZ RANGE  EL CODE
245.9 1400 3.0 2 24842 1360 3.6 2
250.0 1360 3.0 2 251.8 1200 3.6 2
25448 1200 3.1 2 25€.5 16Cd 2.2 2
258.4 100 24.6 2 269.4 100 24.7 2
270.5 1100 2.8 2 273.6 1200 2.8 2
27444 5G9 6.6 2 280.0 5L 0 6.6 2
280.5 2600 3.1 2 280.5 9800 3.4 1
281.5 2500 2.9 2 281.5 9860 3.4 1
282.5 4600 2.¢ 2 282.9 9800 3.6 1
283.3 1000 L2 2 285.9 6C0 “e3 2
288.0 _ 900 __ 3.0 2 288.0 6660 ued 1
290.1 900 3.8 2 2901 7500 be2 1
291.9 900 be2 2 291.9 7560 4.2 1
293.6 600 b8 2 295.7 €00 6.8 2
301.8 500 7.8 2° 33241 5060 het 2
3 302.1 7200 4,9 1 30442 900 be2 2
3 304.2 6600 5.2 1 305.5 8G0 be8 2
é 305.5 6900 5.1 1 309.4 2060 9,7 2
. 322.3 400 7.8 2 32646 500 7.6 2
2 330.5 300 10.8 2 335.5 360 12.1 2
23 34047 300 15.0 2 348.9 300 13.2 2
f: 35440 306 10.5 2 3574 360  10.4 2
- 36040 200 8.2 2 363.0 300 8.6 2
p:
b
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NWC TP 5668
k& ... JTF=*2 TEST GL.& TARGET & MASK DATA
e .. AZ ___RANGE . .EL COOE AZ R’ € EL COOt
5 0.0 7900 9.0 3200 4e0
b 12.1 8200 . 1540 79C0 3.8
fo: 18.1 8200 21.0 8200 3.6
- 26.1 . 8909 25.2 8909 3.5
P 252 ... 400 . 2746 LG 542
5 315 . 400 3445 400 3.5
e 37,7 300 Lhe5 300 645
e 47.2. 300 .. 52.1 2L 6e1
" 57.2 ... 300___ 6140 300 5¢6
. 6349 200 6846 3 5¢3
7046 .... 300 .. 73.1 3¢0 6.8
75.2 .. . 300 76.8 5C0 Lol
86.9. . 200 .. G040 360 7.0
93.5 . 390 . 99.1 269 748
102.0 200 16643 200 7.6
10840 200 111.5 260 742
116.5_____ 200 119.6 700 5¢0
122.1. . 300 125.8 360 ol
12840 _ __ 4090 120.3 - 400 o7
132.3 _... (0. . 135.0 3c0
138.3 .. 300. . 14140 11C0
13.4. . 8200. 143.9 560
147.9.___ 500 149,3 6600
151.0 . 600 153.9 700

157.5 6600
16i.1 5909
16C.1 56012
166.8 1100
1€7.2 1109
169.1 4300
173.9 3700
i’78.2 416G
182.2 L4G)

154406 6600 .
159.2 . 5200 ...
103.2 5900 .
166.8 6300 _.
167.2... ..3700 ..
167.7. 1109

171.5 3400

176.1 . 3800 .
180.2 . 4400 .

183.0.. .%300. . 183.0 . €00
184.6.______600 _. 18648 600
189.8 . 500 1944 560
3 199.1 . 6006 202.2 560
: 206.9 ..500 21242 60
2145 . S00 . 217.5 800
220.1 500 22u.b 40
229.3_. __ 500 .. 23240 5C 7
233.1 500 . 234.7 500
239,.5 500 24243 50
2u4.8 500 24648 500
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AZ

250.9
25543
¢58.9

264, 0
266, 1
268,49

271.9

276.1
280.2
28442
286.6
289.6
292.8
294.,7
295.1
298,2

30“02 )

308.2
312.1
316.9
32049
326.1
33041
336,11
33841
32,2
34542
35042
358,0

JTF=2 TEST 4,4
RANGe

2400
2300
2309
18010
1900
1800
1700
1700
1560
1600
1700
1v00

edu
2100

13100
13100
13100

380G
9800
3800
9800
790C
8900
8900
6200
89G0
95030
8500
8200

NVMovocMINOODo W

Lol AN Il ol ol o S S S T SN

L] e o e e * o ¢ o L] L3 L] -

OH\OG‘WFW\"(ANOO‘?CDNNWH

FEUWUWUWWWNWWWMN NN

NWC TP 5668

TARGET

A7

253.1
25741
261.0
265.9
268, 4
270.5
274,5
27840
28241
285.7
28849
291.8

292.6

295.1
297.1
302.2
306,2
310.1
316.9

318.9

324,00

32842

332.1
33€.0
3ul.2
3L4.2
3LE€,2

352.2

360.0

MASK DATA
RANGE

2400
2360
22t 0
190¢
2100
i9C14
1900
16C0
1€C0O
16070
ie00
leC0

999
1900
161C0
11260
112¢90
98C0

“10160

32C 0
8900
9500
10100
85C4
9860
3200
8900
8260
7900
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NWC TP 5668

— — - JTF=2 TEST 4.4 TARGET

—-AZ ___RANGE.____EL

- -0y _ . 200 _ 3.8
— 30 _. .6100 .. . 34
— T2 . 6100 ... 3.6
—11.1__ 5100 . . 3.
—13.7 2200 -3
~-19.2 . 300._ . 7.
~.2leb__ 5100 ___ &,
-8540___5100 _ ’
.-2940.__.5100 . .
-.3360._. 5200 . 4.
—37.0___. 6400 3.
.- 41,0 _ 7200 . 3.
Lobel0_ 6900 __.
— bbb ____ 300 .
- 489 . ___ 300 .
.52.4 _ 3100 .
=545 3300 ...
- 56e2 __ 200
- 59.9 __..500 _.
6443 ___ 5006 __.
— 6Tl 500
709 _....500 .
—T76e7 . 400 ___.
. 87.3___. 500 ..
- 92.2.. .. 500.
.. 93.5 _ 7500

97.7 _ _.S5700 ..

101.9 _ .55060.
-105.3__...%200____.
10%.4 . .. 5500
11448 . . 5708
113.5. . 5700
12243 _ _.5400 .
127.0 . ._.5900 .
.130.3 6900 _ ..

130.9 .. 500
133.6 . 500
136.3 7500
13840 560
140.3 500
141.0 . 7900
14343 3300
143.5 500
14646 500

S WV W WWNWWWNEWANNWWNWNMN S WEWWWWNWRENNNNWWES S SENWW

® & & ® o » O & © O ¢ ¢ % @ O ¢ 9 O 5 o & & & © 2 & v o & a o o o

PORPSTWESELSEOOVVEONOVIWRLROWONOHF WO OONONWH OOTNNNWS oo

149.5 3200

T N O e R O O X S O L Ll T T O O N O N O N e N A B e e e e N N

AZ

2
.2
9.0

13.0
13.9
19.3
€3.0
27.0
31.2
25.1
39.1
L3.0
44,0
47 .9
52.4
524
5642
5846
6242
65.9
€93
73.8
80¢4
89.6
$3.5
96.7
$9,.,5
163.6
10743
1i12.4
116.7
120.3
124.6
129.0
13¢.3
133.3
133.6
138.4
139.3
140.3
1¢1.0
143.3
146.1
14644
149.5

2

MASK OATA
RANGE

6600
5700
5100
2900
360
5104
5200
5160
LEGD
5969
66C0
7200
300
330
3C0
3C0
3300
460
5¢90
500
SCO
Si0
560
5C0
5090
66C0
5400
59C 90
64060
57¢0
520G
5700
5764
6Ll
5¢°0
500
690G
7200
500
7900
3360
500
g6 0
3500
500
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JTF=-2 TEST 4.4 TARGET S5 MASK DATA

5
A
3
¢
H
1
2
3

AZ __ RANGE _ EL CODE AZ  RANGE EL CODE
150.9 506 151.,7 560 ;
151.7 3500 154,3 40,0 ;
15443 500 15642 560
157.3 500 15743 3950

A
4
4
I
b
3
3
3
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
1

163.,1 L4y o
16¢€.9 43G90
172.5 4200
179.1 3900
183.2 33010
183.9 13C8
i87.8 9860
196.2 16C0
193.5 1100
1Ch .7 14040
197.5 1060
198.9 1660
199.9 1630
201.4 2600
203.0 - 1200
206.3 1000
209.2 1260
212.5 1320
217.0 1200

160.1 __ 3900
165.6 4300
117.0 3900
176.2 4400
181.2 3700
183.2 1360
187.8_ . 1100
190.2 11860
193.5 109090
194.7 8200
197.5 980G
198.9 98010
i99.9 11800
200.0 2000
202.0 1000
20367 11G0
207.3 1200
213.2 1200
215.1 1200
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e
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219.2 1100 221.8 60 B
22445 560 22€.9 €00 §
22845 700 23043 600 - i
23248 606 23340 600 f :
23449 1609 236.1 1600 : :
3 2382 1500 1 23849 400 .
ks 24343 400 4 26342 20¢0 :
k- 245.8 600 1 2465 7¢ ¢ 1 ]
s 24946 300 2 251.0 360 2 ;
A 25344 309 2 25%.2 6L 3 |
3 25648 600 1 299.5 363 3 ;
. 26240 600 2 26545 8C0 2 :
= 27042 700 2 274.9 40 2 :
e 27646 300 4 276842 500 2 ;
3 28149 300 4 293.2 400 b
3 294.9 6900 4 29449 wG 0 3
E 2971 6301 4 2971 4G o 3
[ 299.9 400 5 300.8 5550 4
; 30048 %00 4 303.7 5660 “
30347 300 3 306.9 £96 0 4
30643 300 3 30743 360 6
31049 300 6 311.2 5200 b

3 FE AR VAT S
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NWC TP 5668 '

ceie e, JTF=2 TEST Go&4 TARGET S5 MASK DATA :
-...AZ ___RANGE.___EL CODE. . . AZ RANGE EL CODE
34342 400, 3.6 2 31643 5400 4be2 1 3
31443 .. 300 ... 3.9 2 319.0 5600 J.8 1 !
.319,0 ___ 800 .. 3.6 2 319.7 300 Le6 2
321.0 . 900 4ed 2 322.2 960 L5 2
32346 . 1000 _ 3.7 2 325.7 800 3.7 2
327.0 300 6e7 2 330.0 200 9.9 2
334.8 . .. 300 . 6.3 2 33%.0 200 5.0 2
_340.5__._ 82060 __..1.8 1 34345 8200 1.7 ¢
.345,0._..8200. . 1.9 1 345,3 160 9.5 3 ]
353.5 @ .100 9.5 3 353.9 6600 2.7 1 3
35642 ___6600._..__3.0. 1. 357.8 6600 3.1 1 ;
359.5 6600 3.2 1 36G.0 2060 3.8 3
360.2 . 6600 3.2 1 36340 6100 Jubb 1
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-. Az

0.0

4¢3

9,5
15.0
17.5
2043
2445
29.3
33.5
39.5
4645
55.7
65.8
73.7
85,2
3i.1
100.4
110.2
115.8
123.5
129.9
131,95
137.5
163. 4
149.6
155.2
i6i.4
167.2
173.2
176.1
185.1
190.2
197.3
203.5
210.3
216.7
227.3
229.5
235.7
241.3
24646
25i.4
257 .6
263.5
269.7
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JTF=2 TEST 4.4

. RANGE EL CODE

500
400
6060
500
600
S5U6
400
500
300
400
300
coo
200
200
200
200
260
200
300
400
300
6600
6400
6100
1800
5400
5600
5200

13080

200
1200
2100
1500
2400
1600

900

800

760

860
1000

700

600

560

900

500

N

N 2 R .

-
NG ANNANANAN N WO OOOINDIOOWVEEWNONERN

o o L ] L] . @ ® o L] e o o e o e ©® o o ® o e * e L J ® e o

FVMIETONESENMESSTOOOOVTL® &S WO

>

NN WEWWNWE NWWUWWNWN W
e ©¢ © © ¢ ® o © & o © & o o O o o

\meOONtC‘OOGNHP\ﬂtM

NWC TP 5668

AZ

2ols

6e7
12.1
15.5
19.1
2246
27.1
31.5
2645
4343
5243
€063
70.8
77 o4
89.7
G640
1G4.5
112.5
119.7
125.9
131.5
134.1
140.5
1463
152.1
15843
164.2
169.8
17649
135.1
12641
164.2
2006
20€ 45
213.5
216.2
228.6
232.3

238.5

24345
2“902

254,11

2e0.8

266,42
27246

TARGET 6 MASK DATA
RANGE

60¢
568
Sco
4100
3900
€00
300
3060
203
300
200
200
203
200
2ty
2L 0
200
300
300
300
3C3
6960
5200
61C0
€Gd
5LC1T
5200
el o
2350
2C0
1€C3
2300
gL o
1800
2200
909
1C€C0
2ecd
100
800
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eCo
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9300

A

- oualoat

EL COOE

~rabar L

Lreds a2

VO~NWONTEF, OO N
T

>
NN NANNANANST TR OONITWNE WNW

ey

| Hat A s ST d

® o L ] L] o o ® e L] L] [
€ kY SRR s

Ve S SO NNNTIIROVORNNOO e

[

P RNNWS FSFWS WL WWHRN G

e € © o ©®© o o © & o o °* o

NNNNNNNNNNNP‘PHHMF"PHPPD—“PPNNNNNNNNNNNNNNNN'\)NNNN

O ~NGE MNP O ~NNWE ®WOLTr

]
- .
s @ Fe ‘aumémﬁmqﬁﬁ




-
A
T
-
o
b
T

TR

s
AL

4

AN e D

IR

ey DN AR e B G >
R DI e R P T § £ 9

5k

“’

L)
=3
s
z
s
%3
SA
z ‘

TN 3

2
2
N

R N T

T TR
o

Y T T
Al

L,

T

T

T TN TR T

R
RTINS

A
5
f:

I

o
-

e SRR IR

AZ .._.RANGE

27546 . .

27649 _.
27842 ..
27849
28243 ___.
287.7. ...
.293,.2
297.7 ...
303.1
308.3

_314eb._._..
3214 . _ ..

327.5 ..
30744 .
357.6 .
36244

8500
. 2600
. 8500

i

1

1

2

2
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3

. 500 3
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JTF-2 TEST 4ub TARGET

560 . 2

900..... ..
900 . .

500

i4.8
245
2.7

100..
500
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27€.9
278.1
2789
279.3
28545
290.2
295.2
300.1
305.3
311.2
317.5
3244
3282
35547
36040

6 MASK DATA
EL CODE

RANGE

8690
8560
200
900
600
1000
5060
SCO
560
560
500
600
100
200
500
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3 JTF=2 TEST 4.4 TARGET 7 MASK DATA
- .. AZ _ _RANGE . _EL COOE AZ RANGE  EL CODE :
S 2.0 200 8.5 2 840 200 10.9 2 !
s 15.6 . 2c¢0 11.0 2 10.5 300 7.3 2 :
7 2245 300 9.4 2 2645 460 3.7 2 F
i 31.0 400 be2 2 35.0 4eo 5.0 2 3
z - 3962, . 400 . S.4 2 4340 400 3.2 2 %
"y 452 400 3.4 2 48.5 560 3.3 2 :
25 . 505 500 4be0 2 5546 469 5.9 2 :
g 57.7 400 4.9 2 60.7 490 Lol 2 ;
. 64e0 360 be7 2 €748 400 bel 2 :
- 70,2 350 7.1 2 747 300 Bet 2 %
2% . T7.8 200 . 8.2 2 82.5 300 7.2 2 :
- 8645 260 9.2 2 93,5 2500 9.7 2 :
, 95,3 200 6.7 2 10242 200 30.8 2 {
E: 107.6 200 9.8 2 11445 200 7.9 2 :
= 117.2 300 8.7 2 123.0 200 1041 2 ;
& 127.5 209 9.7 2 132.6 200 7.3 2 /
E? 136¢5... . 200 10.2 2 14244 200 11.2 2 i
i 147.5 260 4.4 2 15641 200 1445 2
: 162.0 . 200 8.0 2 165,7 - 200 10.2 2 | 4
2 170.0 200 15.7 2 1754 260 11.7 2 ; :
= 181.5 200 9.2 2 183.5 260  12.6 2 | 5
e 191.5 200 12.6 2 192.5 200 5.7 2 j Z
193.5 . .. 300 9.1 2 197.5 360 9.1 2 § 3
199.5 200 843 2 26240 300 5e8 2 ! :
20449 400 8.0 2 207.5 200 6e3 2 i )
21047 400 5.3 2 213.5 360 3.6 2 ; }
2150 400 3.7 2 21842 4G o 2.8 2 { ;
2204 400 3.9 2 222.8 4C0 5.2 2 : ;
226.2 . 40D 3.2 2 230.5 «Gd 2.2 2 3 3
2327 500 2.7 2 235.5 wG o 3.0 2 ; ;
23944 569 Lot 2 2243 460 2.0 2 f 5
247.9 500 2.4 2 250645 4G 3.1 2 ; !
25440 300 2.9 2 255.0 3t Wi 2 :
25745 206 5.9 2 26048 200 8e5 2
26840 200 Be8 2 27149 20 8.3 2
27744 209 8.0 2 28440 2c0 9.3 2
295.0 209  12.6& 2 3C140 2¢0 9.6 2
30645 330 Le9 2 309.5 100 1&.8 2
32247 100 14.8 2 3317 100 1648 2
337.7 2060 Bt 2 34140 300 €e8 2
34640 200 11.2 2 35348 260 6e9 2
36040 200 8.5 2
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JV¥F-~2 TEST 4.4 TARGET 8 MASK DATA

-..AZ . RANGE . EL COOE AZ RANGE  EL COODE ~
8 400 6.8 2 2,2 400 bel 2 55
40 400 .  T.b4 2 5.0 700 4l 2 g%
840 700 L2 2 845 £ 6.2 2 2
9.0 700 4.0 ¢ 10.0 400 6e0 2 a3
11,2 400 9.6 2 1242 400  1G.4 2 5
1442 306 11,5 2 1645 300 11.9 2 2t
1843 300 10.1 2 20.0 300 7.4 2 g
2249 %00 9.6 2 2646 400 8.5 2 %
2640 . 400 7.5 2 2846 460 6.9 2 Z
..30.0 700 5.0 2 3440 760 5.0 2 %
_3640_ . 700 4,9 2 3840 700 49 2 3
5 40.0 700 L,2 2 4240 803 bed 2 §
o Y 600 5.6 2 4640 6C 0 5.3 2
. 48.0 600 5.8 2 560 600 57 2
B 5240 666 be?7 2 53.0 6C0 3.5 2
=3 53.0 14500 3.5 1 Su.0 13800 3.0 1
: __ 5648 13400 3.1 1 5448 72¢0 3.1 1 g
5 5640 6900 3.5 1 5840 6609 4e2 1 :
. 60.0 6100 4.6 1 €2.6 - 5960 5.0 1 T3
X YN 5800 5.5 1 6640 5660 5.8 1 i 7
E 6840 5200 6+1 1 70,0 4931 beu 1 4
E 7240 5200 6e6 1 7440 4960 6.8 1 F
E 7640 4660 7. 1 7840 420 7.2 1 k:
3 80.0 4100 7.5 1 8240 3900 7.9 1 I
£ Bi ol 3760 8els 1 844 300 Beuw 2 % 3
3 8640 300  1d.8 2 8840 363 10.8 2 ’ i
2 9040 300 8.7 2 90.6 3400 8.7 1 E
k 9240 3500 8s6 1 Y44 3500 8e6 1 z
L 96 .0 3600 Bols 1 9646 3¢00 8.2 1 g
£ 100.0 3600 8.2 1 101.0 3eC0 7.0 1 3
E 101.0 5900 7.6 1 102.0 596 9 7.7 1 3
L 10440 5900 7.8 1 16€.0 5eC0 8.2 1 ]
'3 108.9 5500 8.7 1 116.0 5109 9.0 1 3
5 11240 5200 9.6 1 116.0 5200 9,3 1 3
t: 116.0 . 5268 9.t 1 118.0 5300 9.6 1 % :
% 120.0 5100 9.4 1 122.0 50072 9.3 1 3 :
123 124490 4900 9.1 1 12640 5260 9.6 1 3 E
' 128.0 5600 8.9 1 130,0 5163 8.9 1 § ;
k- 132.3 5906 8.8 1 136440 5800 9,0 1 i
E 136.0 5700 9.0 1 12840 5760 9.5 1 i
A 114.0 . 5700 94 1 14240 5700 9.3 1 i
ko 16840 5900 8.6 1 150.0 5100 8.2 1 i
'é 150.8 6300 7.8 1 15048 3960 7.8 1 1
N 152.0 4000 8.2 1 154.0 L4100 8.1 1 i :
!_- % E
i L
] j
i 7
E
S LSRR e A BT, o N é
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JTF=2 TEST 4.4 TARGET 8 MASK DATA
. AZ __ RANGE EL COO0t AZ RANGE EL CODE

156,10 4100 8.5 1 158.0 410 s 8.1 1
15840 100 8.1 2 16040 100 21.3 2
162.0 100 21.1 2 16440 169 213 2
16640 160 21.6 2 168.6 . 160 26.9 2
470406 _. _ 100 27.3 2 172.0 100 28.C 2
17,0 _ 100 27.8 2 176 .0 160 28.3 2
17840 100 28,2 2 13040 160 2b.2 2
182.0 . 100 23.0 2 18440 100 23.8 2
186.0 100 25.0 2 18840 100 25.2 2
190.0 100 25.8 2 192.0 10 23.4 2
194.0 ____ 100 21.9 2 159640 166 20.3 2
198.0 100 14.0 2 20040 169 19,2 2
20240 100 18,1 2 204 .0 160 26.8 2
20640 100 2440 2 20840 160 265 2
210.5 100 28,3 2 212.0 160 2644 2
214.0 100 261 2 21646 100 290 2
, 218.0 100 3006 2 22340 1C9 36.6 2
: 222.0 100 30.7 2 22440 160 29.0 2
: 22640 100 30,3 2 228.0 - 100 23.6 2
i 230.0 100 22.8 2 232.0 160 17.8 2
23440 . 100 19.4 2 236.0 100 18.8 2 3
238.0 100 15.7 2 240.0 150 15.8 2 2
24249 200 17.1 2 24440 2006 17.3 2 i
24640 200 16.5 2 2u8.0 260 16,5 2 :
2500 200 13.2 2 252.0 200 12.1 2 i
254.0 200 12,1 2 25649 260 12.86 2 i
25840 200 12.2 2 260.0 200 9.6 2 ;
§ 262,0 250 7.0 2 26440 NN 5.5 2 ;
26640 00 Selh 2 26840 500 4eS5 2 )
275.0 536 Le8 2 27240 500 heb 2 :
27440 760 4.5 2 274.0 8900 4e5 1 5
276.0 9190 4.6 1 278 0 8763 We? 1 3
28040 8700 Le8 1 282, 8600 Sei 1 :
28540 8590 Se1 1 28440 50 5.1 2
286.C 300 Be6 2 26840 360 9.. 2
29046 300 105 2 262.0 200  12.t 2
29449 20¢C 13,7 2 29645 260 13.6 2
29840 200 1heu 2 330.0 260 1.2 2
30240 260 13.3 2 3040 205  12.1 2
30640 200 11.1 2 0bey 200 947 2
310.8 290 10.9 2 312.6 200 9,7 2
31447 306 Beb 2 31€.0 308 10.5 2
31840 300 10.2 2 320.0 uGo 9.8 2
322.0 Les 8e2 2 32440 400 8.2 2
32640 500 8.3 2 32340 500 8.2 2




3 A S ¢ e DTN > I et ) anidinaisivodinl
RIS LR N A PR TIR R N RS W N P T S O A S

278 e L VERERVIENR

NWC TP 5668

FBRNSRERMAI
AR

JTF=2 TEST 4.4 TARGET 8 MASK DATA
AZ RANGE . EL COODE AZ RANGE EL CODt

33440 500
338.0 500
oL2.0 500
34€.0 560
35040 700
354.0 7060
357 .4 400
360.8 403

332.0 500
33€.0 509
340.0 500
J4u.0 560
348.0 500
352.0 400
356.0 460
358.8 409
36242 400
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o

AZ

0.0
. o8

. D8
7.9

1804

_21.1
23.7
28.9
32.5
3G9.3

42.9 .

46.1
48.2
43.5
50.3
5340
57.5
64elt
7047
7542
76.2
78.1
79.4
8240
83.1
8ueu
86.8
83.1
89.9
93.7
108.2
113.0
11843
12343
128.7
132.6
136.0
141.2
148.2
153.6
159.2
i63.1
169.1
175.%
181.7

JTF=2 TEST &b

_ RANGE _ €L CCOE

3090
4800
460G

300

300
5200

300

360

. 6300

6600
. Lo9

400
9200

500
9800

500

600

860

300
1000
32800
32800
328G0
32800
328010
328100
26200
328060
18069
2530C
13.090
11200
13100
9260
92019

10160

8500
8700
7800
8500

9860 |

9560
9860
10100
8500

TARGET
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AZ

8
3¢9
7.9

12.6
18e4
2347
2643
2849
35.3
42.0
Lol
46,1
L£8.2
5043
5340
5443
€0.5
€6.1
7247
75.2
76.3
78.1
79.5
8.3
£3.1
8L.b
86.8
88.7
8G.9
105.2
110.8
116.5
121.5
12¢.9
121.5
134.1
139.0
145.2
150.7
15€.6
161.1
16¢.3
172.2
i7¢.1
183.8

10

MASK DATA
RANGE

3040
4600
4e00

3G0
5100
5600

360
5600
5€00
712G0

L0
92040

5C0

500

11266

560

cC4d

o

9C 3

328040
2360
2230
1200
13C0
1200
1303
1669
2763
28010

16400

131C0

112060

11200

10860
781

11200
82C0
8600
82G0
BSu 0
8c04d

161C9Y
8200
8960
11209
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.
= JTF=2 TEST 4.4 TARGET 10 MASK DATA
3 AZ _ _.RANGE . EL CODE AZ RANGE  EL CODE
E 18646 11200 2.4 1 187.3 15160 2.5 1
E: 183.3 18000 2.5 1 123.1 13100 2.4 1
e 194.9 12500 2.6 1 197.1 13100 2.7 1
¥ 200.0 12800 2.7 1 201.2 12500 2.6 1
4 .202.8 . 11200 2.5 1 205.0 13800 2.2 1 E
- 206.9 13100 2.2 1 209.1 13800 2.0 1 3
- k 210.1 186060 1.8 1 2108 14503 1.9 1 2
-3 212.8 13100 2.1 1 21440 15109 2.2 1 3
E 215.3 18000 1.7 1 216.5 16400 1e7 1 1
g 218.4 18600 1.5 1 218.4 1000 1.5 2 | g
s .222.5._ 9GO 1.8 2 225.5 803 1.8 2 -
3 22646 809 1.2 2 227.2 3280y 1.2 1 3
3 22840 32600 1.0 1 22443 960 1ets 2 ; g
i 22940 500 1.5 2 2304 1560 1.3 2 3
A 232.3 32800 8 1 23243 1060 5 2 3
g .233.2... . 300 5 2 233.2 32800 5 1 | Fy
' g 233.9 600 1.5 2 236404 600 2.1 2 4
: ] 237.7 1200 1.3 2 238.9 - 1200 9 & . ,
7 26142 1203 1.3 2 24l 7 1200 1.6 2 ; 4
R 247.9 1200 1.6 2 247.9 32800 1.6 1 i !
S 248.9 32863 1.6 1 24849 1500 1e1 2 3
9 .264942. . 1300, 1.8 2 209.2 32800 1.8 1 ! %
ks 251.1 32800 1.8 1% 251.1 1363 1.8 2 ; 3
2 22240 1300 1.7 2 252.0 197C0 1.8 1 i ¢
5 i 2547 16400 1.8 1 25649 1260 1e6 2 , 3
3 255.9 1300 1.8 2 255.9 13160 2.2 1 : g
) g 260.9. 16462 2.7 1 266,9 1303 2.6 2 ;
$ 26245 16400 2.7 1 25245 1350 2.0 2 3
4 26441 16460 2.5 1 2ebet 9260 2.5 1 $
E: 26845 6600 3.6 1 2718 .u 7269 4e2 1 z
-3 27448 6600 be7 1 27842 6603 5.0 1 i
E 281.5 56060 5.4 1 28446 5200 5.6 1 ]
1 288,3 5769 5.9 1 292.9 5463 6.2 1 i
= 29742 4600 6.6 1 302.5 4930 7.1 1 ;
3 30643 4300 7.3 1 310.9 »800 Tew 1 :
: 31349 Lo 7.4 2 311.7 LG5 8.3 2 :
3 31640 460 8.3 2 317.3 WG o 7.5 2 ;
3 317.3 370% 7.5 1 321.3 4309 7.6 1 )
3 : 32144 400 7.6 2 32249 830 10.3 2 :
E: : 32343 w00 10,4 7 331.1 bG 0 6.3 2 :
E: 3 3311 3709 6.3 1 333.1 4000 6.0 1 ;
: E 333.1 380 6.0 2 33841 300 7.2 2 :
% ' 34045 300 ke 2 36045 6600 bel 1 :
p ég 83 :
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AZ _ RANGE EL CoGe AZ RANGE EL CODE

] JTF=2 TEST 4.4 TARGET 10 MASK DATA

342.3 6600 Se1 1 34243 3C0 5¢1 2 %
33,9 300 8.8 2 34847 360 Lote 2
oy 34L8,7 8200 hel 1 351.4 9200 445 1 2
& 35144 300 heS 2 35345 300 8e3 2 £
2% _356.9 _  30C 8.3 2 36040 3c0 6+5 2 2
3 360.8 300 6e0 2 3€0.8 4800 6¢0 1 ’
e 363.9 4600 el 1 5
Lr
9
3
93
3
)f;
7€ |
5 E:
i &
i
' §
g 3
3 { ;
:. 3
ke #
3 :
g 2
Bt i
84 i
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3
o JTF=2 TEST G4 TARGET 11 MASK DATA 3
.. AZ ___RANGE . EL CODE  ..AZ . RANGE EL CODE s
040 20¢C 5.9 2 2.0 260 6e6 2 2
4e0 200 5.9 2 840 300 5.0 2
10.0 300 be? 2 12.6 300 ol 2 %
1440 300 4eS 2 1640 360 5.8 2 ]
18,0 . .. 3006 _. .5.7 2. 200 300 S5e¢1 2
22,0 300 5¢3 2 2449 300 el 2
2640 400 be8 2 2840 400 be3 2 §
30.0 %00 5,2 2 32.0 4o Bols 2
34,0 500 4,9 2 36.0 SC0 1.6 2
3640 1300 1.6 2 3840 13¢0 1.9 2
40.0.___ 1300 _. 2.0 2 42.0. 1300 148 2
LoD 1300 1.9 2 «S.0 1300 1.5 2
4840 1300 2.6 2 460 1360 1.9 2
5040 1300 1,9 2 5240 1100 2.0 2
5440 1100 2.6 2 5640 1160 2.3 2
5840 800 2.6 2 €040 760 3.0 2
_.62e0______700. ._3.6 2 6440 660 4e3 2
6640 600 3.0 2 6840 560 2.9 2
70.0 300 3.6 2 72.6 - 360 2.5 2
7440 300 40 2 7640 300 7.2 2
7840 300 6e2 2 8040 300 7.6 2
8240 300 7.3 2 84,0 200 7.5 2
_ 8660 ._ 200 . 7.3 2 8840 200 9.6 2
90,0 200 9.5 2 9249 260 8¢5 2
9440 200 gl 2 13C.0 360 9.4 2
192.9 200 10.6 2 106.,0 200 12.0 2
10640 200 8.9 2 168.0 260  13.8 2
11040 200  16.2 2 11240 200 16.2 2
11440 __ .. 206 15.0 2 11640 269  11.8 2
118.0 203 11.2 2 1260 200 10.5 2
12240 200 9.8 2 12440 260  10.3 2
12640 200 7.9 2 12640 260 Belh 2
130.0 203 7.6 2 132.0 200 9,9 2
134,0 200 .5 2 12640 260 7.1 2
. 138.0 260 . 8.2 2 140,0 2CJ  16.9 2
14240 200 7.6 2 146,G 20d 7.6 2 i
14640 300 el 2 14840 3C9 Sels 2 :
15040 300 el 2 152.0 300 5¢8 2 :
15440 300 6.0 2 15640 369 5.6 2 §
15840 300 3.2 2 16Ge0 39 Qo4 2 ;
162.0 306 e2 2 16449 300 5.9 2 :
16640 200 8.2 2 16840 2¢0 3.0 2 i
17040 200 9.3 2 17240 200 8.6 2 :
17440 200 8.1 2 17640 263 9,2 2 i
17840 200 Yeb 2 16040 260 8e0 2 :
i
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JTF=2 TEST L.4 TARGET 11 MASK DATA

it

= . AZ _ RANGE . EL CODE AZ RANGE  EL CODE )
182.0 300 5.9 2 184 .0 300 5.8 2 4
18640 300 6.2 2 18840 300 5.8 2 §
190.0 . 3060 6e2 2 16440 300 6el 2 3
19640 400 5.1 2 19840 460 4.3 2 i
200.0 _ . 500 3.8 2 202.0 566 3.9 2 §
20440 500 4eS5 2 20640 500 be2 2 B
20840 500 3.9 2 210.0 563 3.9 2
212.0 500 2.7 2 21643 1260 2.1 2 ,
21640 1400 2.1 2 21840 1460 2.1 2 3
220,0 1600 2¢1 2 222.0 1600 1.5 2
222,90 180060 1.5 1 224.0 1106 1.8 2
224.5 20000 1o 1 22545 1160 2.1 2
227.0 1103 1.8 2 22840 1100 1.2 2 :
228.0 25000 1.2 1 22845 1600 1.4 2 {
229.5 1600 1e1 2 229.5 23800 1.1 1
23045 1400 1.3 2 231.6 1400 o2
_231.6 24200 9 1 233.9 24000 o5 1
233.9 1300 S 2 234.2 1309 1.2 2
- 23442 26000 1.2 i 23446 . 1300 8 2
3 ‘ 235.2 24006 6 1 235.2 16060 6 2
s i 23640 1600 6 2 23640 600 11 2
. i 24040 600 1.5 2 2467 600 1.9 2
= , 24542 600 3.3 2 26543 €00 2.6 2
o 26640 600 2.6 2 26840 ) 2.8 2
= 25040 400 3.0 2 25240 400 3.0 2 i ,
o 25346 400 2¢e2 2 254.8 800 beth 2 4
; 25642 8GO 3.0 2 25840 800 3.0 2 3
E 260.0_ . 800 2.0 2 26047 560 3.0 2 : :
s 262.0 500 3.3 2 26242 56¢ Le7 2 g E
5 26440 500 Selb 2 25640 5¢0 S5¢6 2 ‘ E
3 26840 500 bel 2 27640 59 3.5 2 : %
g 27240 500 4ot 2 27440 590 3.9 2 : %
b 276.0 500 3.6 2 27840 5¢0 3.0 2 %
‘ 283.0 7500 3.1 1 28340 460 3.1 2 3
283.6 400 4ol 2 28640 %00 beG 2 Y
288.0 %00 5¢0 2 29040 wC9 3.9 2 S
290.0 7700 3.9 1 25240 7500 4ed 1 #
29440 7600 4o 1 29640 7263 4e2 1 2
3 298.6 7200 4.2 1 306,06 7100 4.3 1 £
5 302.0 7000 4.5 1 306.0 6800  4eb 1 g
4 306.0 6500 4e8 1 308,90 64069 48 1 3
E: 31040 6200 5.0 1 31440 58(0 5.0 1 F:
3 , 31640 5700 5.0 1 31640 200 5.6 2 2
E | 4
bt %
3 5 4
2 t 86 g
3 i E
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7318.0

200

NWC TP 5668

JTF=2_TESy 4.4 TARGET 11

——-- 32440

-326.0

200 .. 32840

~330.0

200. - - 332.0

.336.0.
_340.0

... 338.0
200

_348,0

200

-360.0

7
7
7
200.._..7
6
9
5

; |
R RN NN A

200

87

34640200
i 35060, _ .
e 3€200.

MASK DATA

T AZ __ _RANGE._ _EL . CODE__ .. AZ .._RANGE ._EL CODE._

en0 _
200 .
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A JTF=2 TEST Lo& TARGET 12 MASK DATA

3 .. RZ __KANGE ~EL CODE _ _ AZ  RANGE EL CODE
% 0.0 17700 1.0 1 2.5 17060 o7 1 E
b 3.2 17200 8 1 b6 17700 6 1 3 %
i . 4.6 21600 6 1 5.9 160 4.3 2 : ¥
e 22.3 100 4e3 2 304 2000 7 2 : P
: L3601 8200 .9 4. 407 7900 2.4 1 ' :
9 _ 3.1 8200 2.6 1 4542 8060 2.8 1 2
E” 47.2 7906 2.9 1 4B.7 7566 2.9 1 g
3 48,7 3700 2,9 1 _ 50.8 3500 3.6 1 i %
L 53.7 3400 3.9 1 55,7 3269 4el 1 : b
E 57.7 2800 4.9 1 5.2 3000 i 1 , A
9 _6leb_ 5900 ___ 442 1 63.2_ 5766 4e3 1 4
o 65.0 5900 4.5 1 67.4 5900 4.6 1 3
ps: 6943 5100 Leb 1 71.6 3300 be7 1 g
b 7443 308 5,0 1 76.1 3200 bt 1 %
£ 79.9 3300 4.9 1 82.1 3200 6e2 L ' 5
& 84.1 3300 6.5 1 8641 3060 6e6 1 ; §
o . 88eb_ 3200 _ 6.9 1 . _ 91.1 3260 7.1 1 ‘ E
' 101.5 3060 7.3 1 103.5 . 2900 7.2 1 8
105.8 3200 7.2 1 169.2 3260 6+9 1. 3
112.1 3300 6el 1 114.0 3300 5.6 1 9
116.1 32090 4.8 1 118.1 2800 4¢3 1 &
12040 __ 2800 3.9 1 12240 2100 _ 3.6 1 %
123.9 3150 3.6 01 12441 3100 3.2 1 &
125.1 3100 3.1 1 125.1 45090 3.1 1 &
127.5 6100 3.0 1 130.3 6100 3.0 1 2
132.5 5900 3.0 1 136.2 5760 3.2 1 3
13644 5600 3.1 1 138.5 5200 3.1 1 3
: 14045 _ 5200 _ _ 3.2 1 ___ _ _142.5 5280 __ 3.3 1 3
| 144,.8 5700 Il 1 147.1 6601 3.5 1 g
| 149.1 6600 3.5 1 151.2 58C0 3.6 1 g
5 153,3 6600 3.6 1 156.2 6€60 3.5 1 3
; 162.1 6900 3.4 1 16441 7909 3.4 1 :
i 166.1 7200 3.4 1 16842 7400 3.3 1 %
f _170.4 __ 6900 _ 3.2 1 1704 1100 3.1 2 E
1 172.5 7000 3.2 1 172.5 860 3.1 2 E
i 174.5 6900 3.2 1 17€.5 £600 3.2 1 3
178.5 . 8GO0 3.0 2 181.3 6509 3.0 1 §
; 183.4 . 6500 2.9 1 18545 67060 2.9 1 i
: .188.3 7300 2.8 1 190.4 7500 2.5 1 3
- _192.6__ 9500 __ 2.2 1 __ 194.5 10800 2.2 1 3
- _197.3 1100 2.2 2 2034 1000 2s2 2 :

; 20546 1100 ¢ 9 2 206 .9 7C0 2.2 2

‘ 210.3 700 3.3 2 213.3 500 b6 2

21744 500 4e5 2 22143 500 “4e8 2

3
*
=
£
z
]
¢
5
1
x
5
i
4
=
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3
3
£
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NWC TP 5668

JTF=2 TEST 4.4 __TARGET 12. MASK DATA

~ 'AZ __RANGE__EL . CODE______ AZ .__RANGE __EL CODE.

22602 __.. 400
23241 400 ._...
23442 13100 _ ___
23846 ____ 500 __.
_2h2.5 500
2u3.2 __ . 500 .
244,45 500
247.0 500 _ ..
.2k745 560 ..
24945 10600 _ ..
_252.2 11200
25443 _._ 600 __
25540 . 600 ___ ..
_255.9____ 900
25644 ____ 800
258.2___ 800
L2621 16500_____

2642 10700 __.
.26643 __ 11200 .
_.268,5 _ 11200  __
L270.4 _ 10500 _ _
272.2 ... 11200 ..
.274,2 360

276.8 83900 ..

277.8 _ 900
284,6 90GC .
289.6 _ 600
297.0 . 1100
_298,7____15700 .
302.3 . 1570¢C
30404 . 16100
307.4 12500
303,6 . 15400
3i2.3 . 16400

_313,5.....1660(0 ____

.314,45 16700
3i7.4% 15500
319.9 15500
321.4 1560¢C
323.5 15700

_325.3___15500

327.3 15500
.328.9 15500
.331.4 . 15500
334e5 15000

P T T T N N D S N R N G R SO I O S S S

4be8 _2__.._. 229.9 _. LGO | .. Le2 .2
203 2 . .. 2342 .. 400 __ 2.2 2
262 1. _ . 2365 13460 __ 3.9 1
4e8 2 _ . 24044 . WGO _. 3.5 2.
3e2_. 2 _____242.5_ . ._105060 ___3.5_.1
3.2 2 .. 243.2 105060 3.1 1
2.9 2 _ _ 2445 | 10560 . 3.1 1
1.6 2. ___ .  247.0 _ 105C0 . 2.5 1
o8 2. . .. 247.5 . 10500 . 2.4 1
o 1 _251.1 10800 .. 2.6 1
e85 _ 1. 254.> __ 11200 . ___2.2__1
e3 2 ... 254,.7 _ 12300 . 2.1 1
o 2 .. 255.5 .. 10%00 . _ 2.4 1
o0 2. _. 25644 .. 10500 2.4 1
o 2 _. . 258.2 _ 10500 245 2
«5 2. 260 .4 10060 _ 2.2 2
o5 _ 1. ..262.4 1100 Reis __ 2
6 1 26L .2 1160 2.1 2
8 .1 . 26643 1160 .. . 1.9 2
«8 1 268.5 .700 _._ 2.0 2
6 . 1 270 .4 7C0 2.2 2
6 1 27242 700 2.0 2
ol . 2. 2764 _ 12000 _... 2.2. 1.
o2 1 276.8 900 2.2 2
«5 2 280.1 8540 2.2 2
5 2 287 .7 900 2.7 2
1 2 29443 800 2.0 2
+9 2 26847 11690 1.5 2
o5 _1_ ___..301.3 _.__i000_  __ .8 _2
5 1 3023 CHRY 1.% 2
5 1 0Ll 960 1.1 2
ok 1 307 .4 1060 6 2
ol 1 30906 12[3 152 2
b 1 312.3 12063 o 2
ol _ 1. _.._.313.5.____. 1100 _ . .4 _2
ol 1 31L.5 1000 1.2 2
o 1 3174 1000 o7 2
«5 1 319.9 1000 1.0 2
5 1 3214 1063 o2 2
| 3235 700 8 2
2 1 ..._ .. 3253 _... 700 ._.1.2_2
3 1 32743 861 1.3 2
«3 1 328.9 800 «8 2
3 1 3314 860 1.3 2
ok 1 3345 868 9 2
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133643
33845

3405
350.8

_352.6___17000
17700 1
17200

360.0

'363.2
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7
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NWC TP 5668

JTF=2 TEST 4.4 TARGET 12 MASK DATA

_ RANGE __ EL CODE_ AZ _ _RANGE ._EL CODE_

1 33643 100 1.4
338.5 100 .8
3ubet 15000 o7
350.8 160 1.0
355.6 17500 __ 1.0
362.5 17000 o7

14500 i
_ie000 | 1
14500 2
16000 1
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—_AZ ___RANGE_EL CODE______AZ  _ _RANGE .. __EL CODE
e~ Deu . 8500 . 2e¢4 1 . 2.2 8500 2.4 1
. 4.1 . 8800. . 23 1 . ... 62 90C 3 2.2 1
~..10.0___. 9500 _._.2¢2_.1 __._ . 12.,3 . 10800 . . 2.0 1
~.19.9___12500_ . _ 1.5 1 _ . _. . 22.2 14400 1.2 1
__ 26,1 16500. 9 .1 ____30e.1__..19000  _____ o 1
304 21000 ____ o4& 12 ___ .. 31.1 _ 25000 o 1
317 . _..28500. __. _.6_ 1 ... 32.1  281G0 o4 1
_.32.6___ 28800 _ . ____ ob 1 ____ .. 33.1 291C0 S5 1
__33.9__ 29300 . .3 .1 T 34,9 38900 31
—..36eb 39000 _ __ 3 .1 . . 39.2 375C3 «3 1
—40.2 37700 __ o3 1 40,9, __379C0._. . o elr 1
bled 38300 .. . _«3. 1 _ . _. 42.4_ 38600 5 1
. 4247 38500 _._ 4 1 . 43.1 . 38500 . b 1
—b4e8_  38500_.... .3 1 47.9 38500 o 1
b 7e9 26700 ... . .3 i k6.2 . 24700 okt 1
. 50e2 24400 . .5 1 b2.4 264300 . .8 1
56,2 23800 . . «e9.. 4 .. .59.7....23500 ___1.0_.1
_64el . 225G0 . .. .9 1 65.9 23500 -8 1
—Tie2 __ 26600 _ . _ .9 .1 . 73«1 - 21500 8 1
. 7542__._ 24000 . __. .8 1. 7542 2160 2 1
e TTed ___ . 24500. ... . 9. 1 7741 2000 o 1
—.79¢3.....25260_. ... .6 1. 80,1 . 27000 b 1
~.82,0....30000. 4. .1 __.___ ..82.09. ... 1800 __ __..&__1
. 84e2  .29000 . .. 5 1 B4e2 1500 £ 1
.. 8541 28000 .. . .6 1. €541 1500 o2 2
.. 85.8 ...27000 .e5 1 85.8 1400 3 1
. 86.9.. 26300 _ - 87.4 . 26000 > 1
.. 88.8 25700 . . .8 1 91.1 25500 9 1
-~ 924125300 ___ 1.0 __ 2 . 93.9...240C0_____ 1.0 .1
93.9 1300 o 1 97,0 13C60 1. 2
. 9943 20700 9 1 101.3 21200 1.2 1
101 .3 1300 b 1 103.2 197C60 1.3 1
103.2 1200 o 1 i0c.2 1200 6 1
107.3 . 185030 1.3 1 107.3 1100 «5 1
..108.5.....18000.... 1.2 . 1 109.4 17500 . 1.4 1
111 -4 17000 1.6 1 113.,3 16360 1.9 1
114 ' 160C0 1.3 1 116.3 15700 1.0 1
118.6 15560 1.2 1 120.8 15404 1.1 1
120498 1100 6 1 123.1 141060 1.0 1
123.1 1100 6 1 - 125.3 135C0 1.3 1
.127.3...13300 .. . 1.3 1 . 129.6 13100 lea 1
131.,7 13000 1.3 1 131.7 1060 8 1
133.8 13300 1.3 1 133.8 900 9 1
136.,2 13600 i.1 1 137.8 13900 1.1 1
138.,7 14200 i.0 1 138.7 800 8 1

NWC TP 5668

JTF=2 TEST 4.4

TARGET 15

MASK

DATA
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NWC TP 5668 5
, ;
_ JTIF=2 TEST 4.4 TARGET 15 MASK DATA 3
_ AZ ___RANGE ___EL CODE____ AZ _RANGE _EL CODE 4
1408 14500 _ 1.2 1 14G.8 1000 8 ;
16343 15400 _ _1.0 1 143.3 1109 o9 g
145.4 16300 __ 1.2 1 145.4 1300 o8 :
146.9 17030 1.2 1 146.9 1509 8 ;
149,41 170060 _ 1.3 4 169.,1 1660 7 _ 1
154.1 1800 .7 153.2 17000 1.2 i
153,2 1600 o7 155.3 17200 1.2 i
155.3 1900 = .6 ~157.2_ 1760 o6 ]
15%.1 17700 1.1 . 159,1 1600 o5
161.4 14300 1.1 161.4 1400 5
_163.1 _ 143066 . __ 1.0 16341 1200 __ . o4
165.2 14300 1.9 16542 96 0 o {
167.1 14500 «9 168.1 14700 8 ;
168.1 1006 o1 170.9 15006 o8
172.1 17500 o5 173.3 20060 8
174.8 20500 .9 177.1 21003 1.6 |
_180.0 __ 23500 _ _ 1.0 180.9 25500 .9 -
182.3 26500 1.0 185.7 28000 o9
18705__ 25500 .S 189.,9 - 31500 o7
189.9 23300 .8 192.3 218680 1.4

R T N T N N S SR N e R o R N el ol ol ol S Sl S ol ol el o

1.
1
1
i
1
1.
1
1
1
1
1
1.
1
1
1
193,2 22100 1.4 1 193.9 22400 1.3
19041 22700 1.3 1 200.1 23600 1.2
201,8 _ 26280 1.0 1 204.2 20768 o6
206:2 1100 ] .6 1 207.1 600 1.1 :
210.2 806 1.2 2 213.2 400 244 8
21643 £00 3.1 2 21940 300 2.5 |
221.6 500 2.4 2 222.8 39500 o E
222.8 2800 6 1 22,3 37000 .9 3
22443 ___ 2800 . 6 1 225.4 35500 .6 3
2254 4 900 6 1 227.2  28L0 .5 &
228.2 2600 71 228.2 17500 .7 3l
229.1 18500 9 1 229.1 2300 .7 :
23L.4 18500 6 1 231.4 2100 o6 ks
235.2 19500 .2 1 235.7 18800 1.2 3
237.2 . 18100 _ _ 1.1 1 238,9 17500 1.1 $
240.8 21006 9 1 262.7 26600 .8 :
242.7 1700 8 1 2L6.2 160G .9 3
. 26641 1466 1.0 1 266.2 1260 1.1, 3
, 256.2 1100 1.0 1 256.7 1006 1.0 i
: 2556.7 16760 1.0 1 259.0 14660 1.3 :
26143 __13306 . 1.2 1_ . 201.3 _ 1200 1.1 §
265.3 12000 1.6 1 265.3 1200 1.1 !
267.2 1060 1.2 1 269.2 11360 1.7 :
269.2 700 1.2 1 271.1 10800 1.9 i
273.2 10500 2.0 1 281.1 10000 2.4 ~
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A &2
£ e . —_. JTF=2 TEST G.4__TARGET 15_ MASK DATA . :
2 __.AZ._RANGE__EL . CODE AZ . __RANGE __EL CODE_ :
3 283,01 8000 __.2.5__1____ 285,0 __ 770 ._2.6_ &

2890

_287.0___ 7500____
.291,0 . 8300
_295.0_._.10000
_307.0____9800
o _311.0___ 9500
‘3 315.0 9200
. 329,0 8000
e 335.0 _ . 7500
2y 24740 7900
o _353,.0 8200 205
2 362.2.._ _8500

7500 __ .
~....293.0 _ 8560 __
... 305.0___10000 _.
—309.0 9700
313.0 . 9400 __.
317.0 9000
33343 7760
34540 7500

~sn A

391l 8100
3604 8500_
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NWC TP 5668 3
1
- ieee. JYF=2 TEST 4.4 . TARGET 16 MASK DATA % &
—.AZ _RANGE __EL CODE___._ AZ __RANGE _EL SCODE. L I
19045 . 200 4.7 2 .. 19C.5_ . 5000 4.7 1 i
.192.0. .. 5200 4,7 1 . .. 193.6 5300 4e7 1 4 4
219346 . . 200 . . 4.7. 2 __. 196.8 . 200 _ 7.2 2 E A
2198.0_. . 200 . 6.0 2. . .200.0 . 200 . 4.6 2 EA
20140 200 _ 4.2 .2 202.0___ 300_____4.6_2_ - B
(20640 300 __ 4.2 2 _ _ 2043 400 _ . 4.0 2 F
_204e8__ 6100 . _ 4.0 1 ___ 206.0 6160 . 3.9 .1 L
_20840___ 62060 __ _3.6 1 _. _ .. 21G.0 . 640D 3.6 1 ER
_212.0 ___. 6500 _ 3.4 .1 . _ _214.0 _.._67G0..__3.3 1 S
_216.0 ...._6900 . 3.1 i . 218,0. . 7260 .. 2.9_1 P
_221.1 7400 3.0__1_____22%1.1.__.__ 360_____3.0__2. .
224,0 300 bel 2 225.8 200 3.1 2 P
.225.8 ... 7500 ... 3.1 1 228.0 7500 . 3.0 1 S
_23249 .. .7500._ _ 3.0 1 232.9 360 .. 3.0 .2 ; E
_234e0 . ._300.. _ 3.7 2 236.0 300 . . 5.8 2 .3
; .23840 .. . 300 6.2 2 240.0 300 4e9 2 ! 3
3 24200 _300_.___5e1._.2._____ 24440 300 5e5...2_ : g
3 246.0__ .. 300 _ 4¢1 2 248.0 260 5.9 2 i E
: 250,0__. .. 200 ..5.2 2 252.0 ..-. 260 6.1 2. ; 2
3 _25440 . 200 .. 6.€ 2 25640 . _..200 . 5.7 .2 ' g
E .258.0 __. 200 4.9 2 2€04.0 260 . .. 5.3 2 E
] 26240 _.__ 200 beO 2 26440 200 S5 2 Z
3 ~26640 200 S5e7 .2 _268,0_____260__._we7__2. 5
; 27060 ... 200 . 4.8 2 272.0 266 beB 2 :
: 27445 ... 200 3.2 2 27640 260 42 2 3
27840 ._._ 200 . . 640 2 280.0 200 Te2 2 g
.28260..._ . 200 . . 7.2 2 284,0 . 200 8.2 2 E
28640 __._ 10C . 9.7 2 288.3 160 9.6 2 3
~290.0 100 10,0_2___ . __.2%2.0___._ 100 7.5__2. 3
29440 ___ 100 beb 2 29640 260 5.7 2 3
29840 . . 200. Se6 2 30040 200 2.8 2 g
300.0 6400 2.8 1 36245 6600 2.8 1 3
30245 200 2.8 2 304,0 260 Ge2 2 3
30640 200 6.7 2 308.0 200 8.7 2 x :
.310.0 200 845 _2..... 312.0._..... 200 . __7.7_.2. : 3
31840 200 6+8 2 320.0 260 6.7 2 | 3
32240 200 7.5 2 32440 200 3.1 2 : ¥
32440 8400 3.1 1 32640 870¢e 2.0 1 : 5
32840 9000 1.6 1 330.0 9400 1.7 1 : 5
~33240 9700. ._.1¢6 1 ... 334,0 _ 103C0 __ 1.5. 1 ; i
336.0 10800 _ 1.5 1 338.0 12000 1ot 1 3 g
339.3 12000 1.1 1 339.3 1400 1.1 2 1 i
339.8 1400 1.3 2 34045 1400 ot 2 i g
340.5 12000 o8 i 341.6 11560 6 1 £ 5
P
o
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NWC TP 5668

JTF=2 TEST 4.4 TARGET 16 MASK DATA
- AZ _RANGE__EL CODE. _ AZ _RANGE _EL CODE

R MDA M T

_341.6 23500 N )
344.0 . 1400 _ 5
34600 1400 .3
348.2 _ 800 1.8
J35040__ 1000 o4
352.9° _36000 .4
: 35440 600 1.5
3 361.2 900 2¢6
E 1.7

344e0 31400 .5
3654 1400 1.3
347.8 800 140
369.0 800 1.0
35640 _ 34700 o4
35249 7600 ol
35640 800 1.6
360.0 900 1.2
36245 500 1.7

e
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363.5  _ 800 _
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NWC TP 5668

—_ . . JTF=2 TEST 4.« .TARGET 18 MASK DATA
AZ RANGE EL COODE._..._._AZ _ RANGE .__EL CODE.

600  12.0

2 bk
54 it 0 LA A R o8 s T EVLEE bl N B SRR, D N S et o

_. 0.0 2 2.0 603 11.9 2
— 4.0__.__ 600 4.0 .2 6.0 6060 3.7 2
— 7.9 ___ 600 2.4 2 10.0 600 3.2 2
_12.0 __ _ 6080 3.4 2 1641 609 Le2 2
__16.0 600 5¢3._2 .._.... 18.0_____ 600 5.1 2
—.2040____..500 _ 4,3 2 22.0 500 3.8 2
_24e0.__ 400 3.6 2 2640 4G o 3.9 2
—.2840__ __ 500 5.6 2 30.0 560 S 2
_..32,0 ___ 500 5.3 2 3440 500 5.8 2
36,0 ... 600 _ 2.6 2 38.0 409 7.3 2
—40.0 400 860...2. .. 42.0 _ . 600 ___3e1 2
bheO . 1600  _ 2.4 2 4640 1403 2.6 2
48,0 _ _ 1400 . . 2.6 2 5040 £60 7.0 2
. 5240 400 7.3 .2 . 54,0 400 S5e7 2
..56.0 _ 300 Sett 2 . 5840 360 Selb 2
. 6040 3060 5«9 2 ... . 6240 300 7.8 2
—64el 300 5.3._2 6640 700 _be6 2
..68,0_ . 70C 5.8 2 . 70.0 40¢ ke9 2
- 7200 - 300 508 2 7‘000 * 35{' 508 2
- 76s0 . 400 .. 6.9 .2 _ _ 78.0 . 4G 7.9 2
_ 80.0_ _. 300 7.9 2 82.G. . .360 8ot 2 :
.. 84,0 . 300 8.5 2 86,0 300 7.8 2 :
—.88e0___ 300 ____7¢4. 2 __.____ 90.0. 400 6.0 .2 :
92.0 . . 400 6.8 2 94,0 4og Be5 2 :
96,0 400 7.0 2 G842 460 646 2 !
100.0 .. 406 7.5 2 102.0 400 T 2 :
10440 400 6.9 2 106.0 400 Se8 2 3
108.0 _ 400 5.6 2 116.0 400 5.6 2 :
11240 400 5.8..2 _ 116,0 _ . SCJ ___ 548 _2 :
116.0 . 5060 bols 2 118.0 600 2.8 2 1
120.0 500 4,3 2 122.0 760 be? 2 z
124.0 600 4,3 2 412640 660 4e2 2 :
12840 500 be8 2 13040 600 beB 2 :
132.0 600 hole 2 134.0 560 SeS5 2 :
13640 _____500___ 5.5 _2._.___ .138.0 . . 560 6e5 2 :
160.0 500 5.8 2 142.0 509 5.8 2 :
164,0 600 5.5 2 14€.0 €34 el 2 3
148.0 500 6.8 2 15040 560 6e5 2 5
152.0 700 4,8 2 154.0 409 6.9 2 i
156.0 400 7.2 2 15840 400 7.5 2 :
.160.0_____5C0 ___ 6.9 2 ... 162.0 __ .. 505 . 6.2 2 i
16440 500 6.2 2 16640 500 7.9 2 :
16840 500 63 2 17640 4G o 7T 2 :
172.0 . 400 7.8 2 174.0 409 7.0 2 z
176.0 400 5.6 2 178.0 400 7.5 2 H

97

e L oem e o S T e e o R e e e o o S e el e e st -




T ey et e gt AR T [ Sk
R S TREANY FRERTS NI L o PHS B At A M SR S n I

NWC TP 5668

JTF=2 TEST 4.4 TARGET 18 MASK DATA
AZ _ _ RANGE _ EL CODE.__ .. AZ __RANGE _EL CODE

T
N N W RS S AN SN A R e e SR e 2

180.0 400 8.0 2 182.0 4G 0 7.8 2
E 184,0 400 7.3 2 1686.0 500 7.1 2
3 188.0 500 6.7 2 190.0 400 5.1 2
3 192,90 400 8.1 2 194,.0 400 Tets 2
: .196.0 500___5.,2 2 198.0 _ 500 __ 4.9 2
3 20040 600 4,9 2 202.0 500 5.3 2
2 204,40 500 Sel 2 206.0 5G0 5¢1 2
, 208.0 500 6.8 2 210.0 SCo 7.6 2 7
: 212.0 590 6el 2 214, 0 Logo 5.0 2 3
: 21640 400 7Teb 2 218.0 400 7.6 2 %
: .P20.0_ 400 ___ 6.7 _2 22240 . W00 . 6.9 2 E
4 22440 600 8.1 2 226.0 400  14.0 2 3
3 228.0 306 8.9 2 230.0 400 10.5 2 3
: 232.0 360 0.9 2 2340 360 1G.0 2 £
3 23640 300 10.0 2 238.0 360 10.2 2 3
4 2460, 0 306 9.5 2 24240 30 9,9 2 3
4 .  24L40 390 9.9 2 246.0 300 10.6 2
¥ 248,40 300 9.5 2 250.0 300 8.7 2
25240 300 9.3 2 254.0 - 300 9.3 2
25646 300 9.6 2 258.0 309 Ye1 2
- 260.0 300 9.5 2 262.0 360 7.9 2 B
o 264, 0 300 8.7 2 26640 460 7Te4 2 K
3 26840 4060 6.3 2 27040 500 5.8 2 3
2 272.0 700 1.8 2 27446 700 2.6 2 ¥
4 276.0 700 2.8 2 278.0 800 2.8 2 2
3 279.,0 800 2.2 2 280.0 800 2.7 2 3
3 28240 800 2.6 2 284,0 960 3.0 2 i
3 286.0 933 2.3 2 287.0 9G 0 1.7 2 3
$ -287.0 __13100____ 1.7 1 288.0 13160 1.7 1 3
g 288.,0 5200 1.7 1 28845 52C6 1.7 1
E 288,5 _ 1100 1.7 2 289.5 1100 2.3 2 :
b 290.0 _ 1100 1.8 2 290.0 5260 1.8 1 3
5 292.0 5100 1.9 1 2%4.0 49C0 2.0 1 <
: 296.0 4900 2.2 1 298.0 4960 2.3 1 5
3 -300,0 4900 __ 2.6 1 306.0. 1000 244 2 5
4 301.5 1908 2.5 2 301.5 “809 2.5 1 2
i 30440 4300 2.6 1 3C6.0 5600 2.5 1 2
E 306.0 1100 _ 2.5 2 308.0 1060 2.8 2 :
3 309.0 100 2.3 2 309.0 46GC 2.3 1 3
: 310.0 4600 2.3 1 313.5 4600 2.2 2 3
;‘ S13.5_ 1000 __ 2.2 2 31440 __10C3 _ 2,1 2 s
4 315.0 1000 2.1 2 315.0 4600 2.1 1 E
E 315.8 4600 2.1 1 315.8 960 2.1 2 z
e 318.06 . 1000 2.3 2 320.0 900 2.1 2 3
3 322.0 900 1.8 2 32440 960 2.6 2 g

e e RN
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P e

A NWC TP 5668 _
xa * . ;?
oo . JTF=2.TEST 4.4_ TARGET 18 MASK DATA :
3 _ . AZ ___RANGE___EL. GODE____ AZ . __RFNGE ..EL CODE.
3 32640 .. 900 2.0 2 328.0 900 2.0 2
(3300 . 700 . 3.2 2 ...332.0 700 3.5 2
3 (33640 .. 600. 4¢5.2..__ 336.0 . 600 3.5 2 :
g 338.0.__ 800 . 2.8 2 . 34040 . 700 3.3 2
E _342.0 800 _243._.2 ____344e?.___ 8GO __. 1.5 2 ]
34be7 _ _3100___ 1.5 1. 348.0_ . 3300 _ 1.8 1 !
350.0 3100 .. 2.0 1 352.0 ...3100 .. 2.1 1
5 "354.0 3000 .. 2.2 1 35408 3000 . 2.0 1
* 35448 . 600._ . 2.0 2 35647 . . 600 .. 4¢3 2
135840 _ _ 600 . bek 2 36040 660 . 1Z.0. 2
é 362.0 600 _ 1149 2. ... __
' :§
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- JTF=2 TEST 4.4 TARGET 19 HMASK DATA i
AZ RANGE__._EL CODE____.AZ _ RANGE __EL CODE. §
_.0e0__ 11200 . 2.5 1 . . 0.0 1600 2.2 2 3
. el__11200_. 2e4. 1. ol 1400 2.2 2 i
. 249 ._ 12500 ... 2.8 1 2.9 1400 .. 2.0 2 E
. B6e0_ _11800 . 2.5 1. 640 1600 1.8 2 E
o le3___13100___2e3 .1 __ ... 7¢3...16060____1.8_2. :
. Be?7...13100 ___ 2.3_ 1 8s7 1600 2.1 2 !
_11.6_ 13200 _. 2.0 & 11.6 1600 1.8 2 Z
13.2.__13100 _ 1.7 1 . . 13.2 1660 _ 1.7 2 :
_13.7_._ 1600 _1.9_ 2 143 . 1300 2.4 2 :
_15.7..._..1100 .. 1.8 .2 17.2 1168 2.6 2 3
_19.8 290¢ 1e6_. 2 . . 22¢4.._._.3400___1.5 .2 :
L2346 __ BG0.___2.5. 2 _ 27,2 . 800 2.9 2 :
2847 . 290C _ 1.2 2 _ _ 30.2 970 3.8 2 3
33.6 . _ 660 _ 2,9 2 _ 35.7 16060 2.5 2 i
372 . _500____ 3,3 2 .. 39,4 500 42 2 3
43,4 500. 4.5 2 . 4E.2 500 2.7 2
_ 49,8 ____ WL0O0.__ _Se7_2._____ .. 55.3.__ uG0___3.2_2. :
57.8 500 beS5 2 62.8 400 5.5 2 ;
672 . 400 _ 5.0 2. 68.2 ~ 79G0 3.9 1 :
69.5 7500 be0 1. . 7.7 6600 4.2 1 ;
72.5 . 300 5.6 2. 79.5 300 6.2 2 1
81.6 5900 5.1 1 . 845 5960 5.3 1
_ 87e5_._6600..__ 5¢5 1 ______ 90.2._. 6300 ___5.7_1
93.5 5200 6.0 1 86.5 49C 0 6e2 1
99,4 4900 6.3 1 i01.2 5200 6etr 1
101.4 300 6.9 3 10445 300 6.9 3 (
10543 4900 6.6 1 16843 «900 6.8 1 :
111.2 49090 6.9 1 11642 4200 6.9 1 :
417624300 .. 7.1 1 117.2 . 460 _ 7.1 _2.
.119.2 400 8.0 2 122.2 X 7.1 2
.122.2 4560 7.1 1 131.4 4520 7.2 1
1362 .  GLOQ 7.1 1 149,5 4990 6.8 1
152.2 . 4200 6e6 1 15€.0 5100 oo 1
15640 300 bels 2 157.8 250 Tebo 2
165.0___ 300___ 7.9 . 2. .. .. 167.9 . 20 _ 10.7. 2
171.2 200 13.4 2 177.5 200  13.4 2
18344 200 9.4 2 191.3 269 G 2
19244 200 11.1 2 . 19643 260 11.1 2
200.6 300 9.9 2 20542 360 9.9 2
_215e8 __.__ 200 .. 11.1 2 ... 218.6 _ . 200 13.3 2
2212 200 7.6 2 223.9 260 7.6 2
22445 490 6.6 2 227 .2 LG o $¢6 2
228.9 . 200 10.1 2 233.1 200 10.1 2
235.7 300 11.4 2 23845 300 8.5 2
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JIF=2 TEST 4.4 TARGET 19 MASK DATA
.- AZ ___RANGE _ EL COODE -... ARZ  RANGE _EL CODE

_243.5 366 8.5 2 24546 300 0.3 2 :
25045 300  10.3 2 254 44 360 7.2 2 :
_256.7 _ 309 8.7 2 262.5 300 9.2 2 :
1265.8 400 8.6 2 268.6 400 6e5 2 ;
_274.5. 400 6e5 2 . 276.9. .  4N0_ 7.4 2 :
280.5 __ w00 8.1 2 28L.2 400 8.6 2
287.9 400 8.6 2 292.7 360 6.8 2 :
297.5 _ 400 6.3 2 306.5 460 6.2 2
30447 700 5.5 2 366,7 600 5.5 2
.309.4 _ 600  S.; 2 309.9 600 4?7 2
_309.9 8200 __ 4.7 1 313.0 7500 “e7 i
.316e2 | 7900 4.8 4 319.2 7509 b7 1
032202 8200 . 4ot 1 325, 4 7900 4e2 1
32844 _ 7300 4,2 1 331.0 8920 4e2 1
334.0 8900 4ol 1 337.2 7900 4.0 1
340.2 8206 3.9 1 3432 8900 3.7 L
(34643 9800 3.4 1 . 349.1 8509 3.6 1
35144 9800 2.7 1. 35144 1360 2.2 2
354.4 11200 2.7 1 3540w 1260 2ot &
357.3 13100 2.7 1 357.3 1300 2.5 &
360.6 11200 2.5 1 36040 1600 2.2 @
36044 11200 2.4 1 36044 1400 2.2 2
$6209 12500 2.8 1 ____ 3€2.9 __ 1400 2.0 2
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NWC TP 5668

- ... JTF=2 VEST 4.4 __TARGET 20.. MASK DATA

—. AZ PANGE EL COQOE AZ ___RANGE ._EL CODE
- 0.0 _.. 100 6 o 11.7. . 160 | 11.4
16.9 . 900 3 . ..18.2 . 100 . 7.2
2148 . 100 16.5 ... 342 160 . 1645
35.7 __ 1080 5 39.9 160 13.7
— k2.6 1100 5.2 . ..5069.__ 1600 . 2.9..
.. 51.0 _.. 100 i3.1 56.2 . 160 . 13.1
. 5842 . _1500 .10.: 7245 2060 10.4
. Tee1 . 800 5 76.1 . 700 b8 |
. 77.8 . 200 . 8 8.9 . 260 8 .
. 84.5 . 200 . 9 . €0.2 260 9
-.94.0 200 6.2 . 97.6..__..200_ L__
103.8 _ 300 . .. 10645 400 g
111.,2__._ 400 .. 1134 400 9
116.,5___ 500 118.5 . 460 . . 8
123.,9 . 600 127.9 .. 660 6
127.9 . 3400 . 13240 3560 . b
~136.3 3800 ———140e1 __ 3700 ___ 3.2

1 ]
NNV, NAONNNS R NN NN
H , .

1441 9200
146.8 - 11200
1L6.8 . 1500
148.4 6500
151.2 400
- 152.7 ... 9800 _..
153.8 14630
155.8 1400
157.5 1200
162.8 11209
164y 11800
e —..10%.5 _ 131C0
166.3 13160
168.2 1263
170.5 1009

1642.3 . . 3500 .
144.8 . 9500 .
146.8 _. 6660 .. .
148.4 .. 10500 _
14844 1530
.152.3 15006 ___
153.8 i1290
155.8 12500
157.5 11240
162.2 1200
162.8. 120¢C
16440 1380 ..
165.5 12090
166,3 1500
170.5 ]800

1

®@ © 6 ® © 6 52 © 5 © 6 6 6 © O 6 2 O @ © © 06 O © 0 O ¢ 0 0 O 6 O 0 6 O O 0 O 0 " e * e o O
U & \n::rm@mmmmmmmmmmwwmmmmmmuu:rc\'\n:cn
© 6 ©6 © © © 6 © @ © © ® ® 6 © ¢ © o © & © o © o 0 O & & O & o & o o
VMONONWNWENODIDOEWMODEUINDTO NI ONOMO
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COVVIESELSVMEVMUWVIVMNNNMNNNNNWNNNWNNTNWWRN S FPOVUNTSTIIOoOWWOOOWN®
LEMNENHRWVWNSESENDDSFVIS RN, ODODYOrfolonSOoOOoOOONMN

1744 900 173.2 11500

17545 11500 175.5 700
17665 700 _. . 180.2 .. 600 _
183.7 600 186.8 500

187.5 500 18845 700

191.3 600 193.1 700

197.0 00 199.1 600

200.8 500 206.8 sto
J21163 506 . - . 2ihke.2 . 500 _ .
21342 400 22067 450

223.2 . W00 22545 560 4o
228.,7 400 23244 400 7.
234.5 460 239.4 460 Te




NWC TP 5668

JTF=2 TEST 4.4

. . AZ ___RANGE _ EL
2443 600 3
249,0 800 4
252.0 1100 3
256.5 900 4
262.9___ _700__ 3
267,14 500 3
273.7 700 3
280.7 600 3
286.9 1000 3
292.7 1000 3
_297.6___ 500 ___ &
307.2 500 5
313.2 . 800 &
318.2 900 2
3224 600 b
325.4 500 3
2329.3__ ___ 400_ _ _ &4
334.0 400 4
337.5 400 5
347.3 300 8
353.0 200 12
36640 100 8

O FFoOowWwOONDVIVTONIOR, SRR OO NYNYNOON

NN PN NN NN NN

TARGET 20
co0e_ .

!
t
|

AZ

246.1
250.5
255.0
2€0.1

26541

270.8
278,.2

28243

103

289.1
294 .2

_302.9

309.9

315.2

3204
324.8
327.5

L 33264
336.7

341.2
349.3
35649

MASK DATA

__ RANGE

1000
660
600
900

600
600

. 801
1100
500
400

700
700
600
500

460
360
200
100

400

700

-,QOO.fA-

.EL

e ’ . “
NN FWUWENNWORNWNWNES &S W

CODE
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NWC TP 5668

JTF=2 TEST 4.4 TARGET 23 MASK DATA i
——AZ ___RANGE _EL CODE__ Az RANGE  EL COOE <
9.0 300 6.5 2 1.3 400 7.6 2 ;
2.2 500 4.0 2 2.8 300 6e5 2 é
bols T00 6.8 2 7.5 200 6¢9 2 ki
9.3 200 be?7 2 19.0 500 “4e3 2 3
12.0 300 3.2 2 13.0 _ 300 1.9 2 3
14,0 400 2.7 2 1444 400 3.9 2 3
15.7 404 1.5 2 15.7 2300 1.5 1 3
18.0 2530 1.4 1 20.0 28060 1.1 1 3
22.0 2000 1.0 1 26.0 2700 701 5
26.0 4000 5 1 27.5 40060 0.0 1 3
—-27.5___ 8200 ___ 0.0 _1_ _ 30.0 8260 ol 1 {
3240 8200 1 1 34.0 8000 0.6 1 3
: 38.3 8200 0.0 1 38,3 19700 0.0 1 ¢
3 62.0 1970¢ 0.0 1 “bed 18400 2 1 :
3 8.0  i6400 2 1 48.0 128060 2 1 3
5 50.0 £3800 o2 1 SL,.0 13109 o3 b ;g
4 560 _ _13100__ <& 1 58,0 11200 5 1 z
1 60.0 _ 10100 6 1 64.0 10500 8 1 E
66.0 31500 8 1 68,0 9200 9 1 5
70.0 7500 9 1 72.0 10500 1.6 1 p
75.5 11200 1.0 75.5 200 4.7 2 3
77.5 200 5.3 2 79.2 200 3.8 2 =
: —82.9 __ 200__ 1.4 2 8645 160 . 3.5 2 3
4 8840 100 be3 2 $G.0 100 Lbeb 2 %
d 92.0 100 el 2 92.9 160 1.5 2 3
< 92.9 8900 1.5 1 95,0 8900 1.5 1 3
~ 9.0 160 1.5 2 9640 1¢0 Lo 2 2
3 98.0 160 be?7 2 100.0 109 beb 2 %
L _102.0 100_ __ 3.9 2 153.5 160 1.8 2 3
5 103.5 7200 1.8 1 105.0 7260 1.8 1 ]
5 105.0 100 1.8 2 10640 169 3.0 2 E
1G8.0 100 2.2 2 116.0 100 2.7 2 [
g 112.0 100 3.7 2 114.,0 100 1.9 2 3
3 116.0 100 2e1 2 118.0 160 2.9 2 3
3 _120.0 100 ___&4e2 2. . 124,.0 160 3.7 2 3
3 126.0 100 o2 2 128.0 100 5.0 2 :
3 130.0 100 5.0 2 139.9 100 1.6 2
S 13240 100 3.7 2 134.0 100 2.0 2
136.0 100 7.3 2 138.0 160 6e5 2
140.0 100 5.2 2 162.0 169 3.3 2
Slbes0 200 3.8 2  _ 16,0 __ 200 _ 3.3 2
, 148.,0 100 3.5 2 150.0 160 “e9 2
4 iTv.0 190 5.6 2 1540 300 1.5 2
3 156.0 300 1.5 2 156.0 7400 1.5 1
3 158.0 7300 1o 1 266.0 7900 1.3 1
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NWC TP 5668

JTF=2 TEST 4.4 _ TARGET 23 MASK DATA

—--AZ RANGE___EL COODE AZ __RANGE __EL . CODE.
~162.0 7900 . 1.2 1 . 1655 7900 1.2 1
-165.5 200 __1.2 .2 166.0 . 200 2.3 2
_168.0 . . 200 __ 2.3 2 170.0 200 . 1.4 2
_172.0__ __ 200 . _ 1.9 2 173.8 360 1.1 ¢
_173.8 8900 1.1__1 160.0 ... 8900_. _ 1.2 .1,
.180.0 . ... 200. _ 1.2 2__ _ 182.0 Co 3.0 2
184.0__ 400 __ 2,5 2 . 18640 «00 2.3 2
.188.0 . 400 ___ 3.5 2__ ... 1906.0 . 500 1.7 2
.192.0 ____ 700 __2.1_2 . _ 194.0 . 600 1.9 2
19540 . 600 2.7 2 . 196.0 400 2.2 2
-198.10 600 2.9__2 .200.0 ____800__._2.,2_2.
202.0 . . 800 . 3.3 2 ... 204.0 8090 2.0 2
206.0 800 2.8 . 2 _ 20840 b0 1.7 2
210.0 800 2.8 2 212.2 £69 1.8 2
212.2 00 3.2 2 2140 Lo 2.8 2
216.0 409 2,5 2 . 218.0 660 2.7 2
.220.0 60O _.._ beb 2. 22240 __ 4C0 ___ S5.0. 2_
22440 «00 6ot 2 22640 “00 7.1 2
227.3 . 300 8.3 2 228.7 - 300 7.1 2
230.3 . . 200 9.0 2 231.8 200 9.0 .2
.233.2 . 200 10.9 2 236.0 200 11.5 2
238.0 260 12.2 2 240.0 200 11.2 2
L242,0____ 2G0 __15.0 2 ___ 246.0 . . 200 13.2 .2
248.0 20¢C 12,2 2 250.C 200 15.2 2
252.0 200 17.7 2 254.0 260 18,7 2
256.0 200 9 2 258.0 2t 17.3 2
260.0 2090 «9 2 262.0 200 16.1 2
264.0 200 2 2 268.0 200 16.9 2
Z27060_ 100 __18.9 2 . ... 272.0 _ .. 160 _ 20.3 2
276.0 100 6 2 27840 260 19.5 2
280.C 200 18,7 2 28249 1C¢0 18.6 2
28440 100 18.1 2 286.3 109 18.0 2
288.0 100 20.6 2 2S0.0 1990 21.6 2
292.0 100 20.3 ¢ 29440 160 20.9 2
-296.0 100 ... 21.1 2._ . 2¢8.0. . 1Ly . 20.7 2
303.0 100 21.9 2 302.0 160 21.2 2
306460 . 100 20.1 2 30€.0 100 19.1 2
308.0 . 200 18.4 2 310.0 2080 18.1 2
312.0 . ege 208 2 314.0 204 19.2 2
316.0 10¢ 17.1 2 318.0 100 1407 2
-320.0 200 __14e5 2. ....322.0 _. .100_ .15.1 2
32600 .. 106 16.5 2 326.0 1639 16.0 2
328.0 160 15.6 2 336.0 100 1400 2
c32.0 100 14.3 2 334.0 160 . 14.6 2
33640 180 13.0 2 338.0 200 14.6 2
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NWC TP 5668

JTF=2 TEST 4.4 TARGET 23 MASK DATA
AZ ___RANGE EL CODE. A7 . RANGE . EL cCoODE

34040 200 1445 2 34240 200 15.3 2
3uied 200 13.0 2 346.0 100 13,7 2
348.0 100 13.0 2 35040 200 13.3 2
352.0 200 9.9 2 35440 2¢0 8e8 2
(35640 200 9.8 2 _ 35840 200 9.9 2
'360.0 300 6.5 2 361.3 4G0 7.6 2
362.2 500 4e0 2 36248 360 6.5 2
106
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