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' PRECKDING PAGE BLANK.NOT FIIMED

TR T

RADAR CROSS SECTIONS OF THE T-38 AIRCRAFT
FOR THE HEAD-.ON ASPECTS IN L, S, AND X BANDS

INTRODUCTION

The radar cross sections of a standard T-38 alrcraft with no external loading were deter- :
mined using the NRL dynamic area measurement system (Appendix A). The aspect-angle 3 09
coverage was limited to directly head-on (A = 0°, E ='0°), and head-on for elevation angles i
of 6 to 24 degrees below the alrcraft, Left circular polarization was transmitted at 9225 ; J
MHz, and the parallel and orthogonal components were received. The designation X; ; and -, b
Xpr is used, where X denotes X band, the first subscript denotes transmitted polarization, i =
and the second subscript denotes the received polarization., For 2800 MHz and 1300 MHz ,
vertical polarization was used on transmission and reception.

LN < S o Y el -

T o R

. DATA ACQUISITION (

i Data were taken using two types of courses on the same radial, One was a constant- : i
Y ; angle dive from 4000 feet, and the second was & level course at 2600 feet. Due to haze : N
- over the water and the small size of the aircraft, optical acquisition was not possibie at

- ranges greater than 6 kiloyards without the aid of the aircraft landing light. This allowed
i acquisition at 14 kiloyards but meunt that the initial portion of each data run did not meet
. the configuration requirements. The landing gear and light were secured by the time the
k- aircraft was 8 kiloyards from the radar, so that about 40 seconds of useful data were nc- .
X quired from each run, . "o

Calibration spheres were released prior to and at the conclusion of each flight, The

' worst-case error which could be attributed to the differences between calibrations was 0.3
dB for data runs between runs 1078 und 1086 for the X;; component. For the remainder ;

, of the runs the differences between pre- and postflight calibrations were less than 0.06 dB, .

; The maximum difference in calibrations over the four-flight interval was 1,0 dB for L and '

R 8 bands and 0.6 dB for Xy ;.

S DATA REDUCTION

': The data reduction s described in Appendix B, Briefly, the process consists of deter- D
i mination of the azimuth and elevation aspects as a function of time during the data run,

- - : generating a pulse-by-pulse tape of the radar cross section (RCS8), and segmenting this tape

g acoording to aspect angle to form a distribution function from which the percentiles can be

- read,

Note: Manuseript submitted Novemb ¢ 4, 1978,
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The pulse-by-pulse tape of calibrated RCS values is generated by processing each re- _ ,
ceived pulse in accordance with the equation b

Rm4 ®m Em 2 '

0 0. R' a‘ E. + . : ! l:?

where ¥
o {8 the aircraft RCS, '

o, is the RCS of the sphere,
E, s the voltage produced by the sphere,

R, s the range to the sphere, -" i
@, is the attenuation in the receiver for the sphere measurement, o !
E,, is the voltage produced by the target, l
R,, is the range to the target, and

«,, s the attentuation in the receivsr during the target measurement, ‘ l

RESULTS

The results of the measurement are contained in Tables 1 through 6. The 20, 50, and E
80 percentiles of the RCS distribution function are listed for each of 16 dive courses and AR
five level courses. A weighted average is given for the dive courses which is determined by ' §
pX n; 0;
2 n; !
where s :
n; is the number of pulses received in an aspect inferval and

0; is the RCS (m2) corresponding to the aspect interval, f.

Table 1 lists the RCS for ull data falling in an aspect cell in which the aircraft's deviation .
from directly head-on is less than +1.0 degree. Table 2 containe the data which fall within ool
12.0 degrees in azimuth and elevation from directly head.on. Table 3a lists the RCS for a
nose-on azimuth aspect with a varying elevation aspect broken into 2.0-degree cells, and ERAY.
Table 3b contains the weighted averages of the X-band data. The portion of the data runs Ty

where the landing gear was extended was processed and is given in Table 4. During some o

early data runs at the constant sltitude, crabbing of the aircraft was experienced. Since 2
the pilot held a constant radial, the crab angle remained constant. The X;,; RCS values o0
for angles of 2, 6, and 7 degrees were obtained from these runs and are shown in Table 5. .

Examination of the tables shows that when viewing the T.38 near head-on, as much o
as 3 dB variation between runs can be expected. This is because the aircraft is rarely hold. i o
ing a constant aspect with respect to the radar from run to run, or during a data run. R
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Table 1 :
RCS at 9225 MHz (X Band), 2800 MHz (8 Band), !
- and 1300 MHz (L Band) for the Head-On Aspect 2
K. for a +1,0-Degree Cell Size (azimuth and '
' elevation deviation from directly head-on)

20, 80, and RO Parcentiles of the RCS (m3d)
k X Band With Laft 8 Band With ,
- Run Circular Polarivation X Vertical Polarisation L 1
o Transmitted and LR Transmitted and vy
- Recelved (X;,) Recelved (8yy) :

30 80 | 80 20 80 | 80 20 | 60 | 80 [a0
1101 033 | 084 | 1.7 | 0322 |0b8 | 1.3 18 (40 169 |1.7]40) 42 ;
- 1103 086 [ 13 126 | 020|049} 10 20 137 | b9 |12 18] 14
1103 038 [ 073 | 14 | 013040 1.0 23 |46 |88 J18 [ 18] an
1104 043 | 071 {14 Jod1 | 0681 1.3 18 |24 [28 |15] 18] 20
1002 0328 1060 |13 |o038j0680| 1,3 ] 06 10 |29 |15 32038 !

Welghted
Average 033 | OM3 | 17 [ oai ) 083 12 18 131 |47 158118} 22 i

. Table 2
RCS for the Head-On Aspect for a 22.0-Degree Cell Size

20, 80, and HO Percentiles of the RCH (m3)

Run Xit, Xi e Hyy Lyy
20 | 60 [so | 20 |60 | HO | 20 | 6o | 80 | 30 | 60 | soO
1008 |02 Jods f1.2 |o.8 Jodn] 1.0 [og28 o612 [18 | 30 | 29

1084 016 1044 | 088 | 011 | 088 ] 1.1 030 | 089 | 3.8 1.0 18 § 46

.9 1004 032 ]0b07 J1.8 ] 040 |13 17 Josd JoR2 |13 |29 | 28 | a2
‘ 1086 044 |OR4 |18 | 028 078 ] 1.7 084 | 088 | 1.8 16 | 22 | 2.8

: 1007 |00 [oes {12 {oa {ose| va | o4 [oes |12 [owsf 1o [ 24 -
: 1008 | 038 [o7s |18 | o026 {087 |15 {os |10 Juo |23 | aw | as : )
. 1101 [ o038 {081 (30 [oz0 {084 |14 [1e [22 [as {14 |17 { s T
- 1101 | 027 [oer {14 Joas |osr |13 oo |17 60 |14 |18 | 22 0
1102. | oz [oss |21 {0324 [oee |13 Paw |24 |43 |10 |14 | 1 | :§

1103 loan |oss 117 Joaz |ose [ 14 |11 taa |47 {13 | 1e | w0 L
1104 |oda [10 {20 |oas [oso {10 |10 |28 {43 |24 { 1w | un
1105 | oaw |10 |23 |ous [omr | 67 |vez |12 [aa I S
3 108 |oa2 fro ju1 [oa foss |12 |1 [na f22 | o2 |14 [ 18
L ot |oso [13 |27 | 028 [o4s [ osa| 10 |is (41 jr2 |13 | 1
= vor |oaa forr |17 Jous [ova| 2o [o16 [o4n [ova |20 |23 [ 28 !
1108 | 034 [ose {14 | ost [o44 | om0 | omt |14 a4 Jom |10 | 1a : o
1108 Jog0 [oes |18 [oss (18 |45 |owo [12 [21 |1e [23 | 36
1100 |04 foad |11 foas [oan {12 Jose J12 [21 Jaaz [oeer]| 13

," Wolghted "
. Averaye | 099 (078 |18 [ou2 |vea| 12 o1t |1 |29 |19 |18 | 23 9

SNu dala, ' '.‘f
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Table 3a
RCS for the Head-On Azimuth Aspect (1.0 degree)
and a Profile of Elevation Aspects (+1.0 degree)

20, 50, and BO Percentiles of RCS (m%)

fUaar Jown.

Elav,
Angle XL Xip 8yv
@) 55T %0 ] ® | 30 ] 60 | & | @0 | 8 | 80 | 20
Run 1085
[} 0.32 094 11 0.18 0.63 1.8 1.0 1.4 3.3 -
8 0.58 16 32 0.44 1.3 2.6 0.62 2.3 4.0 i
10 0.8 1.6 3.6 0.80 0.88 18 0.88 1.3 1.7 -
12 0.2¢ 0.84 2.2 0.28 0.76 18 0.27 1.8 2.6 -
14 0.27 0,83 17 0.14 0.38 0.88 0.27 12 2.4 8.2
16 0.32 1.0 1.9 0.17 0.49 11 0.69 23 9.6 2.1
18 015 0.39 0.87 0,10 0.28 0.82 0.88 13 2.4 080
20 0.18 0.63 1.2 0.10 0.31 072 0.24 16 41 0.29
22 0.14 0.38 0.85 0.12 0.34 0.64 1.1 22 8.1 6.8
u 0.26 0.66 1.8 0.10 0.36 0.79 0.80 8.2 7.3 27
Run 1088
8 0.20 0.84 1.8 0.34 1.0 a1 0.88 2.0 4,1 0.18 0,64 1.3
8 0.38 1.1 2.2 0.43 11 .3 0.81 1.0 2.1 40 8.8 9.6
1 0.33 0.96 2.3 0.13 0.94 043 0.12 0.40 1.1 13 2.4 3.4
12 0.26 0.64 1.3 .10 0.48 0.98 0.10 0,10 011 077 1.0 23
14 014 0.49 1.1 0.25 0.64 18 0.28 0.40 0.96 052 1.5 24
18 0.22 0.63 1.2 a.18 0.44 092 0.18 0.36 0.88 0.78 48 T4
18 0.16 0,80 11 0.22 0.681 1.3 0.16 0,76 14 0.3 11 4.1
20 013 0.31 0.7% 0.10 0.23 0.67 0.87 24 4.6 0.90 14 1.7
43 0.11 0.30 0.68 0.18 (4.1} 11 0.18 1.4 3.1 0.52 u.81 14
24 0.14 044 1.3 .11 0,32 0.88 0.81 18 PR 0.78 4.6 1.6
Run 1088
(] 0.28 0.68 1.8 0.18 0.69 1.3 14 24 41 011 0,23 0.83
8 0.28 0.92 4.0 0.20 0.8 1.8 1.4 29 4.8 0.14 0.38 14
10 0.75 2.0 a.7 0.28 013 13 0.66 1.2 2.0 0.1 4.4 .0
12 0.18 .84 1.2 0.18 0.43 0.50 0.10 0.26 0.59 1.2 2.9 3.8
1] 018 0.62 1.0 0.11 0.30 0.63 0.38 0,66 1.2 0.93 1.4 24
16 0.20 0.49 11 0.42 0.49 0.88 0.18 0.2 1.8 0.35 0.92 2.1
18 0.10 0.24 0.81 0.29 0.68 1.1 0.33 0.7 24 ad 8.0 1.8
20 017 0.83 1.2 0.10 0.26 049 0.86 1.3 4.0 0.50 1.7 2.3
22 019 0.48 0.8 0.10 0.22 0.48 0.87 14 23 o.M 0,94 14
24 0.12 0.48 1.0 012 0.26 0.51 0.91 1.4 1.1 a9 4.8 14
Run 1090
e |
(] 0.14 0.44 1.1 0.20 0.687 18 1.2 2.1 4.0 0.18 .9
8 0.48 1.3 .8 0.42 13 26 0.91 6.1 1.2 0.10 0.98
10 0.40 0.09 1.9 0.48 1.1 2.1 0.31 0.64 0.1 14 44
12 0.A1 0.57 1.6 0.18 0.46 0.03 0.31 Q.78 1.3 081 1.7
14 0,24 0.88 1.3 0.10 0.24 0.60 0.41 1.2 2.2 24 R3
16 0.92 0.83 1.3 0.18 0.64 11 0.80 14 8.3 3.1 8.0
18 0.10 0.30 0.7 o.10 0,33 0.73 0.54 0.87 1.0 1.3 3.8
20 0.10 0.34 0.78 0.10 0.26 0.53 0.78 1.8 2.4 1.3 4.3
2 0.10 0.27 0.88 0.10 0.27 0.87 0.87 1.3 2.8 0.22 1.4
24 0.29 0.48 1.1 0.13 0,28 0.63 - — b — -
Run 1110
6 |t | ] ] 4] 4] 4 4] ]|
[} 0,36 0.93 1.8 0.34 1.0 2.0 1.3 3.3 5.2 .10 0.32
10 0.68 1.8 a1 0.88 1.2 22 0.78 1.8 3.2 5.8 1.1
12 0.30 0.90 2.8 0.28 0.78 1.6 1.9 2.0 3.1 048 1.8
14 0.78 1.8 2.2 on 0,80 0.87 0.28 071 1.2 3.4 4.2
18 0.30 0.84 2.0 0.13 0,32 0.70 0.29 0.52 3.2 4.8 7.1
18 0.23 N2 1.6 019 0.50 1.1 0.48 0.88 1.7 .8 2.1
10 0.11 0.40 1.0 2.11 0.33 0.73 0.74 1.8 4.8 1.2 2.4
22 0.29 0.86 1.9 012 0.44 0.92 11 1.8 1.8 0.26 0.62
p1% 0.31 0.98 1.9 0.2) 0.58 12 0.79 11 2.8 11 6.1
. . L .
*Nu dats.

g s s AR LS s < e e 7L merm s ars A e
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Table 3b '
Weighted Averages of the Five X-Band
Runs Listed in Table 3a
" 20, 80, and 80 Parcentiles of RCS (m?) 3
hgle XuL Xin : g
: . (dew) ) :
T 20 50 80 20 80 80
_1 ' 6 | 023 [oes | 16 | 022 | o073 | 17 &
8 | o041 |13 | 24 [o3e |11 | 323 ' 1
A 10 | o84 |14 | 30 | o3t | 0wz | 16 i
1. 12 | o3¢ [o070 | 18 | 0oz |oss | 12 o
ﬁ,; 14 {032 | 019 | 1.4 017 | n4s | ouse '
b 16 [ o3 | o073 | 15 | 017 | o4s | oes K
‘{ 18 | 018 | 043 | 007 | 018 | 047 | 098 : ; N )
d 20 | 013 [ 043 | 080 | 000 | 08 | 061 ‘ -
b 22 | o010 | o4s | 10 | 013 | 027 | o8 ; R
- 24 [ oua | 088 | 18 | 024 | 089 | 088 ;; A
- BT
! Table 4 ‘
| IRCS for the Head-On Aspect with Landing Gear I:e)xtended | A
"‘, 20, 80, and 80 Percentiles of RC8 (m¥) :
Run XL Xen Byy Lyy : i
'.‘ 20 | 80 | 80 | 30 | o | 80 | 20 | s0 [ a0 | 20 | B0 | B0 ' 3
& 1098 018 | 007 |28 | oas [ oan| 81 [ o18| ora| a0 |28 |40 | 64 :
k' 1086 035|096 |24 | 004|072 20 | 034| 12 |28 |17 |82 |84 1
3 1007 016 082 | 16 | 014 | 040| 1.3 | 018 0eb | 18 | 092 | 0.87 | 17 B
‘ . 1008 024 | ope | 26 | 088 14 | 40 | o10] 024 | owe | 0o | 81 | 43 , !
- 1101 n21|one |25 | 020 | 089 1.2 | 1.0 | 30 |43 | —w [ e | e ¥
‘." 1103 o6 | 17 |32 | 026 |ome| 23 | 14 | 27 |52 |og0]| 11 | aa , ,‘
! 1103 06430 |4t | 038 o082 16 | 13 |10 |33 |odz|14 |38 :
‘O 1104 o4 |17 {368 {0 |oss| 2o |070{ 28 |83 |80 |54 {6af .
i;' 1106 086 | 22 |44 | 020! 08| 10 | om1| 20 |34 | ~¢ | | A
1106 08117 |98 | ou3| o7} 30 | 10 | a1 |61 |ose| 20 |64
’ o1 o8| 29 (48 | 020 | 084|320 | 1o |37 |71 |oar] s | 28 ;
. 1108 oad| 23 [ 87 | oae | o8| 20 [ 18 ) a1 |6l |ogul 10 | 28
i 1109 068 17 | 84 | 032|073 172 | 18 | 94 | 84 |002 [ 20 | 38 1o
Welghted . .
i Aversge | 053 1.6 | 35 | 024 | os0| 21 | 11 [ 23 | 44 [o080 |26 | 48 P
; *No data, ‘.
N :
B .
| .
| .3
|
1

O L S Ll e e coithodd
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' Table &
9 . Median RCS for the X; ; Components
= for Azimuth Aspects of

& ' 2, b, and 7 degrees

- RCS (m2) for Azimuth Aspects of

. 2, 6, and 7 degrees

Elev, Angle 2 5 1

‘ 6 061 | 099 | 082
8 094 | 17 | 2.2
.‘ 10 ’ 3.1 1.4
12 0 |18 | 21
i 14 0.60 | 063 | 1.5
\ 16 0.46 | 080 | 1.2

L 18 044 | 1.3 0.84
B 20 0.52 | 063 | 0.64
1 22 0.66 | 1.1 11

Comparison of the weighted averages of the +£1.0-degree cell with the £2.0.degree cell
shows no change in X, ; and Lyy values but an increase for Sy and a decrease for X/, 5.

A detailed investigation of the aspect data was made to determine the RCS when the !

f alrcraft was directly head-on. This condition is ditficult to establish, however, because the
8 alreraft appears not to be aligned with the velocity vector in elevation, In other words, al-
though the nose of the aircraft may be polated at the radar, a plot of range vs altitude is
- not a straight line. The elevation aspect for the lower numbered data runs (1092 to 1101)
. is generally positive, indicating the beam is impinging on the top of the aircraft. For runs _
y between 1102 and 1108 the angle is generally cluse to 0 degrees until the landing gear is . 5

retracted; at this time the elevation angle becomes negative and then passes through zero to
. ' a positive value at the end of the data run. In general the azimuth aspect did not vary more b
thun 1 degree during the data runs,

A trend appears in the Xp; data which correlates with the elevation-angle variation, In |
Table 4 the RCS is seen to increase by about 8 dB after Run 1101. For this and preceeding E:
runs the line of sight was on top of the aircraft, The same effect is seen in Table 4 for the

i . W U . [ .t ey
R T R i Rl O (NI T NP TTT P I
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S-band data. L-band duta for the dive courses are probably influenced by multipath and
were not examined in detail, Table 2 lists the £2.0-degree cells, and the effects of eleva-
tion angle, althovyh not as obvious, appear. In general the amplitudes ure slightly less for
the 1092-to 1101 run group for the X; ; data. Run 1104 was the best of the dive courses,
with the aspect angles close to 0 degrees for most of the run.
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L APPENDIX A

1 RADAR SYSTEM

:

_}tl The measurement system consists of four similar pulse radars operating from a com-

E} mon pedestal, Figure Al is a view of the on-site equipment, and Table A1 shows some of

.’{. the basic system characteristics, In operation all transmitters are pulsed simultaneously;

ﬁ? the L- and S-band systems use coaxial feeds operating into a single dish, while the C- and 0
9\ X-band systems use separate 48- and 82-in, antennas, To change the polarization of the Y
.‘t L-S band antenna, a physical rotation of the feed through 90 degrees is necessary, The .
L@ control of the transmitted polarization for C and X bands is accomplished remotely by _
switching the excited port of a dunl-mode transducer and by rotating a quarter-wave plate. 3
| e
X

i i
IR
; |

i |

f,.
i 1
Ky 1
:‘ ;
i

‘;

Fig. A1 — A view of the on-site equipment
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b Table Al ; 1]
Basic System Characteristics : o
; ’-_ Frequency R::ﬁ:ted Pulse | Pulse | Beamwidth, | qvgp nitteq Received : :
b Band (MHz) Power Width | Rate (EXl-; plane) Polarization Polarization : :
- (kW) (Ks) (Hz) (deg) o
3 I
L 1300 260 1 50O | 75 X6 H,V Same as transmitted g
3 ) 2800 250 i 500 35X 3 H V Same as transmitted | e
~,1. c 5500 260 1 500 3x3 |RC,LC,H,V |Simultaneous recep- ; 3
X 9226 280 1 800 3X8 |RC, LC,H,V |tion of parallel and $ 4
£ orthogonal components \ 1N

gL Shown in the photograph, mounted between the C- and X-band reflectors, is an X-band
b monopulse receiver. It employs afour-born cluster and is polarized at 45 degrees so that, re-
gardless of the transmitted polarization, sufficient signal is available for operation. The mono-
pulse system is used exclusively for initial acquisition of the target.

I
oy
A basic block diagram for either the L- or S-band system is shown in Fig. A2, The hy- l gE:
brid duplexer consists of a 3-dB coupler arrangad so that half the generated power is radiated ! .
and half is absorbed in a load. This arrangement permits connection of the receiver to a ter- ‘ L.
minal of the coupler which is isolated from the transmitter by about 30 dR. With this degree . 1.3
of isolation the transmit-receiver (TR) tube used for mixer crystal protection deionizes rapidly A
and thus permits cleoe-in target tracking. With the present system, data can be taken within . 1y
the interval of 2000 to 20,000 yd, although the measurements contained in this report were K
limited to a 10,000-yd. maximum range. The receiver system uses no agc and operates with I g
a linear instanteous dynamic range nf 40 dB; however, much more than this range is needed ' Hg
. to handle most targets, especially when the 10:1 range interval is employed, A switched at-
4 tenuator system is used to extend the range of the receiver. As shown in Fig. A2, a series of
i fixed attenuators is controlled by the video output level and stepped in 6-dB increments from P
0 to 65 dB, providing a total measurement range of 106 dB. Local-oscillator power is supplied !
by fixed oscillators rather than by a klystron system using afc, The ove.all passband of the receiver
is flat within t1/2 dB over 5 MHz, A block diagram of the microwave portion of the C- or ;
X X-band system is shown in Fig. A3, The IF sections are identical for all bands. UNERE

System checko:it consists of a warmup period followed by an extensive check and ad- T
Justment of all functions, including calibration of RF and IF attenuators, transmitter and lo- ]
cal oscillator frequencies, data-system calibration, receiver sensitivity, and antenna-mount ser- .
vo. RF signals during checkout are furnished by a calibrated remote beacon, so that system .
sensitivities are brought to the same point for each aircraft flight. Final system calibration is o
accomplished before and after a flight (one fuel load) by tracking a 6-in. balloonborne sphere, .

Digital recordings of the pulse-to-pulse backscatter signals are employed to facilitate the .
3 reduction process., Detected video from the six receivers i¢ stretched, quantized to ten bits, S .
3 and recorded on a 1-in,, 18-track recorder. Coordinating data, specifically range, azimuth, o
' elevation, und run number, are recorded on the same tape at a rate which is 1/10 the radar b
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Fig. A3 — The microwave portion of the X-band system
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repetition rate. In addition each radar trigger is counted and recorded for use in the tape
search system in the laboratory reformatting process, Attenuator values are recorded in i
the bit locations for video data during the time of a change in value of attenuation, ' 1

T
1 g
Additional recordings consist of 16-mm boresight film, a chart recording of the detec- o )
ted stretched video, and a simultaneous voice commentary from all operations’ stations. '+
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APPENDIX B
DATA REDUCTION

The determination of target aspect angle is the foremost problem encountered in dy- | s
namic measurements. It was a project objective that no special cooperative measurements , K
be performed aboard the aircraft, since it was felt that this constraint tended to expedite ,
the measurement of operational types of targets, Moreover, since radar cross-section values L
at any discrete azimuth and elevation angle are virtually mesaningless, some angular-aspect
interval or cell must always be selected. The measurements in general represent the cross ;
section over an angular aspect of 10 by 10 degrees. The method used in determining the : '
aspect angle resuits in an accuracy of +2 degrees, Range, azimuth, and elevation coordinates 3
of the radar track were sampled twice a second during the laboratory reformatting process b
and recorded on magnetic tape, This step permits direct entry to a digital computer for the i 4
necessary smoothing and coordinate-transformation calculations, The calculation assumes ' '
that the aircraft is aligned with its velocity vector and that the flight does not include bank- ,
ing. The latter condition assured that the QV axis of the aircraft-orfented coordinate system I
(Fig. Bl) was parallel to the ground. By-choosing straight-line courses, banking was minimized - |
and the requirement fulfilled. The problem of crabbing (aircraft’s correction for crosswind) ‘
was normally not serious; however during some data runsangles reported by the pilot approached ‘
7 degrees, and appropriate corrections were made to the f.ight plan to eliminate crab angles.

Most data are reduced by a high-speed digital computer. The reduction process (Fig. B2), ]
is in four steps, which are linked by input-output data. The first step in the process is the i
determination of the aspect of the target aircraft, The input data consist of the target posi- i
tion in spherical radar-oriented coordinates sampled twice a secehd. The position data and 4
target flight constraints are transformed to a new coordinate system erected at the target
position*, Once the transformation is complete, the aircraft aspect with respect to the radar : :
line of sight is established in the target-oriented system., The azimuth and elevation aspect !
as a function of time is then printed via line printer and recorded on magnetic tape for use
in later steps in the processing.

The second step in the processing is the generation of a magnetic tape containing pulse. !
to-pulse radar cross sections, The data inputs to the computer are a magnetic tape containing R
voltage amplitudes for four data channels and coded levels for the step attenuators at each of g
the four frequencies, 8 magnetic tape containing aspect data, and punched cards containing y
various calibration factors and information for evaluation of the data, The voltage values are b
corrected to a 0-dB level by removing step attenuation values present at the time of measure- o e
ment and calibruted to an absolute cross-section value, Calibration factors are determined by '
computer processing of four 2-second samples of the return from 6-in. calibration spheres to
obtain the final calibration factor, The final result of this part of the analysis is pulse-to-pulse
cross section as a function of time on a magnetic tape. This tape now becomes an input to :
the next step in the processing, o

* 1D, Olin, " Aircraft Aspect Solution In Dynamic Radar Area Measurement,” NRL Report 6194, Feb. 1965,
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: . The third step in processing the radar cross-section profile is the subdivision of the
data satistying aspect-cell requirements and the determination of the 20, 50, and 80 per-
P centiles of the cross-section distribution, The inputs are the aspect information from the
' first part of the processing and the cross-section tape from the second part of the proces- .
sing. The aspect information i{s examined, and a set of indices is determined to block the . ,
date. Using these indices, the cross-section data are blocked according to aspect cells, and '
the amplitude distribution function is determined for each aspect cell. From the distribu- ‘- o
tion function the percentiles of interest are determined and held for printing, In addition ‘
to printing, the three percentiles are punched on cards together with the number of ampli- _ 1 d
tude values used in forming the distribution function, These punched cards serve as input 1y
to the final step in the processing. ; P

E LS

The final step in the processing is the compilation of all results for a single polariza-
tion. This is done by a computer routine which accepts punched cards containing percen-
tile values and aspect-cell identification, sorts according to aspect cell, compiles the percen-
tiles from like cells, and plots the final answer, This compilation is an averaging procedure
in which each value is welghted according to the number of samples from wi-ich it was
determined.
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