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I. INTRODUCTION

This report is a user's manual describing the output options and

e output of the Geometric Information For Targets (GIFT)  computer
code. The GIFT code mathematically simulates the geometry of a three-
dimencinnal physica‘ entity such as a tank, truck, he]xcnnf@r etc.,

for the computer. The bulk of the data used by the GIFT code is called
combinatorial geometry (COM-GEOM) target description data. These data
have been described in the Ballistic Research Laboratory Report No. 1802
and will not be discussed in this report. Reading Report 1802 prior to

this one is suggested for those not familiar with COM-GEOM data.

Computer target simulation codes such as GIFT can compute the
phy51cal propertles of a prototype (concept) or a foreign vehicle before

the pny51ca1 vehicle is available for cmpllLLdl measurements. These
codes can compute many of the propertles of a target with less cost and
time than they can be measured via empirical test procedures. For these

reasons, the Air Target Vulnerability Subgroup of the Joint (Army, Navy,
Air Force) Technical Coordinating Group for Munitions Effectiveness
(JTCG/ME) evaluated selected and sponsored the detailed documentation

of the MAGIC? and SHOTGENS3 computer codes. These two codes use different
techniques to prepare target description data, but they both supply the
angular and spacial coordinates of the target which are used as input by
the 'vulnerability analysis' computer codes. The techniques employed
within these and other codes, plus the comments and suggestions received
and the needs of potential users, influenced the development of the
GIFT code.

There are various output options of the GIFT code, each of which
may be subdivided into groups of subroutines. Each output option con-
sists of one or more subroutines which perform one general function.
The output options generally are under one of the following three
categories when classed by the general function they perform: those
options called CHECK and TESTG that check the COM-GEOM description for

correctness and accuracy; those options called PICTUR, XSECT and PLTRPP
that produce v1sua1 representat1ons of the COM-GEOM description; and

1. *Lawrence W. Bain, Jr. and Mathew J. Reisinger, "The GIFT Code User
Manual, VOL I, Introduction and Input Requirements,” Ballistic Research
Laboratory Report No. 1802, Jul 1975, AD#B06037L.

2

NWC TN 4565-3-71; VOLS I and II, '"MAGIC Computer Simulation, VOL I,
User Manual; VOL II, Analuqt Manual," Armament Systems, Inc., and
Propulsion DeveZopment Department Mby 1971 (available from Department
of the Navy, Naval Weapons Center, China Lake, CA 93555).

Sy
VWO TN #4565-3-70, VOLS T and IT: "SHOT GENERATOR Computer Program

VOL I, User Manual: VOL II, Analyst Manual, " Armament Systems, Inc.,
and Propulsion Development Department, July 1970 (available from
Department of the Navy, Naval Weapons Center, China Lake, CA 93555).

18
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those options called GRID, RIP, MOMENT, VOLUME and AREA that produce
data used in vulnerability analysis.

IT1. DISCUSSION

A. Card Deck Set-Up

The input data of the GIFT code normally consists of a Control
card, the COM-GEOM description data (which consist of a Title card, a

AAAAA T - PR _
angnf Specification card, Solid Table cards, Region Table cards,

Region RPP Table cards (optional), and Region Identification Table
cards), a Declaration card stating the output option desired; and a s
of input cards for the declared option. The cards containing the
Declaration card and the set of input cards for the declared option
can be repeated for as many output options as desired. Figure 1 depicts
the order of the card input for the GIFT code. The general structure
of the input data of the GIFT code is not expected to change. However,
new options are periodically added to the GIFT code which may require
changes to the input data. The input defined in this report exempliifies
the input needed for the GIFT code as of 1 October 1978.

B. Control Card

The Control card, depicted in Figure 2, is the first data card read
by the GIFT code. It sets some of the general variables used throughout
the execution of the GIFT code and options executed during the input
processing of the COM-GEOM data via the GENI portion of the GIFT code.
It should be noted that the Control card described in this report is
different than the one described in BRL Report 1802.

When the COM-GEOM description data is read by the GENI portion of

< < ad lawse apgiiivalaencraed avvay ~a MAQTED
the GIFT code, it is stored in a iarge cquivaicuLcu array called MASTER-

ASTER. If a non-zero number is in Column 2 of the Control card, the
GIFT code will write this MASTER-ASTER arrav and some constants in binary

~UUuEe Willl wllte LIllo Q1R clra)y &2 SUNNT LRSS anls Ll vVaniald

form on FORTRAN Unit 4 after the COM-GEOM data has been processed by the
GENI portion of the GIFT code. After the data is written, the following
message is printed: '"PROCESSED GEOMETRY WRITTEN ON TAPE 4."

In subsequent computer runs, the data written on FORTRAN Unit 4 may
be used instead of the unprocessed COM-GEOM description as input for the

T

GIFT code. A non-zero number in Column 1 of the Control card indicates
that binary data on FORTRAN Unit 4 containing processed COM-GEOM

dAacerintinn da ha 11cad Tha ~amniiter »im +ima an

U.Co\_ll.lJLLU“ uaLa .Lb LU D€ used as .Ll‘ )uL 1ine \-'UIIIPULC]. Tun L.LHIC dlld
printing is reduced by using this option. However, the binary data on
FORTRAN Unit 4 is difficult to change, and should be created only after

it is reasonably certain that the COM GEOM description does not contain
any errors.

16
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1 | 2

| 3-5 6

7 8 9 10 11-30 31-40 41-50 51-55 56-60 66-80

IROTP4 -J IHRTP4

IN IPRNT

ITEHPR FMNMX ISOLEQ NOPRNT ToL ToLees Ivelo IFANTM

IRDTP4 -
IWRTP4 -
IN -
IPRNT -
ITEMPR -
IMNMAX -
ISOLEQ -
NOPRNT -
TOL -
TOLLOS -
IVOID -
IFANTM -

IEND -

If not zero,
If not zero,
FORTRAN unit
If not zero,
If not zero,
If not zefo,
If not zero,
If not zero,
Specify over
Specify the

Specify the

Specify the

Specify the

read processed geometry from FORTRAN Unit 4.

wfite processed geometry on FORTRAN Unit 4.

containing the. COM-GEOM description (Default 5).

print MASTER-ASTER arrays containing the processed COM-GEOM description.
print the Region Identification Table ordered by item code.

print an ordered Region RPP Equivalent Table.

print the Solid RPP Equivalent Table.

do not print COM-GEOM description but only summary storage information.
lap tolerance (Default = 0.0001).
minimum line-of-sight (Default = 0.0001).
void space code (Default = 1).
phantom item code (Default = 111).

code to signal end of components along ray (Default = 9).

Figure 2. Control Card for GIFT Code




Columns 3-5 of the Control card specifies the FORTRAN unit number
of the tape (or equivalent) containing the (COM-GEOM description data.
A numeric zero or a "5" in card columns 3-5 indicates the COM-GEOM
description data is to be read from FORTRAN unit 5.

If Column 6 of the Control card is not zero, the contents of the
MASTER-ASTER array will be printed. This option is primarily used by
a computer programmer to ''debug' the GIFT code. Table II is an example
of the MASTER-ASTER array printout for the COM-GEOM description of the
sample target depicted in Figure 3 and listed in Table I.

If Column 7 of the Control card is not zero, a Region Identifica-
tion Table ordered by Region Identification (Item) Code numbers is

printed. The regions with no Item Code number are printed first, fol-
lowed by those with Air Space Code numbers and then those with an Item
Code number. This option is particularly useful for locating a region
or regions when only an Item Code is known or locating regions with

wrong Item Code numbers or without Item Code numbers. Table III is the
ordered Region Identification Table for the COM-GEOM description of the

Sample Target.

If Colum 8 of the Control card is not zero, an ordered Region RPP
(rectangular parallelepiped) Equivalent Table is printed. An RPP
equivalent for a region is that smallest RPP solid which would com-
pletely enclose it. Table IV is an ordered Region RPP Equivalent Table
for the COM-GEOM description of the Sample Target. Referring to Table
IV, the heading "COUNT" is a series of consecutive integers starting
from 1 and ending with the number of regions in the Region Table (20
for the Sample Target). The x, y, and 2 minimum (XMIN, YMIN, and ZMIN)
coordinate values of the enclosing RPPs of the regions are odered from
the largest to the smallest. The x, y, and z maximum (XMAX, YMAX and
ZMAX) coordinate values are ordered from the smallest to the largest.
The integers in the columns under letters A through F are the region
numbers that are associated with the preceeding XMIN, XMAX, YMIN, YMAX,
ZMIN, ZMAX columns. Therefore, the order of the regions from the top
to the bottom of the sample target are listed in the column associated
with the ZMIN coordinate values (labeled E). Likewise the order of the
regions from front to back of the Sample Target are listed in the XMIN
associated column (labeled A) and the order of the regions from left to
right are listed in the YMIN associated colum (labeled C).

If Column 9 of the Control card is not zero, a Solid RPP Equivalent
Table is printed. The Solid RPP Equivalent Table displays an RPP solid
which would completely enclose each solid of the COM-GEOM description.
Table V is a Solid RPP Equivalent Table for the COM-GEOM description of
the Sample Target. Solid 12 in Table V never appears in the Region
Table preceeded by a plus (+) sign (solid 12 appears in the description

of region 11 as "-12'"); therefore, the Equivalent Solid RPP is not
calculated.

-
w
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SAMPLE INPUT FOR GIFT

—_—m e Q0 ODEOA~NCT VNS &P EFOWWNN ——

—O O

e s s ot par b P b b Bt b b e e B e b
W D I e b P e e e e e b e e e e

TOR
ARB4

ARRS

ARRS

ELL

RPP
RCC

RCC

RCC

Table I.

20

21.5

8.0

21,5

21.5
75.
7S,
100,
-75.
-750
-100.
-100.
20.
50,
=75,
60,
12.
60,
12.
-60,
12.
-60.
12.

1.0
-8,
0.
=36,
36,
0.
=-36.
36.
-24,
264,
0.

7S.
=36,

36.
-36.

36.

-10-
-10.
-10.
-10.

10.
-10.
-10.

-20.

~N
(=]

37.

3345

44,
12.
48,
12,
12.
“8.
12.
20.
48,

-36,
12,

12.
12.

12.

15.
15.
15.
15.
15.
15.
2S.
25.
25.
35.
35.
35.
4S.
‘5'
4S5,
45,

26,

0.
0.
«30.
=30,

=70,
-30.

-70.
-30.

~70,
=30,

-70e
=30,

=30,
-30.

0.
40,
[V
Se

20.
0.

20,
0.

32.
32.
26,

148.
0.

~N)
[

-10.
-10.

-10.
10.

-10.
10.

-20.
20.

-10,
10.

-10.
-10.

=11
0.
0.
O

2.

0.
2

l2.

SG

SO e

45,
45,

45,
«S,

11.

28,
0.

-12,
0.

~-12.
0.

~-12.

~12.

0.
34,

COM-GEOM Description of the Sample Target

IN

STEERING
anEEL
CENTER

Loiv i T

STEERING
FRONT

m

11-3
l11=-4
11-5
11=6
11=7
1i=8
11-9
11-10
11=-11
11=12
11=-13
11-14
11-15
11=-16
11=17
11~-18
11=-19
(ENGINE)

TRUNK

HEAD
ARM
15=2
15-3
ARM
16~2
16=3
LEG

LEG
(109

(l.o,



Table TI.
1 1
2 2
3 3
4 [
S 5
6 &
7 7
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9 9
1o 10
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V® v vy

n
[+

COoM-

DR

=12

=15
~-13

an

sV
1041

100

1oo

101
loo
651
652
653
654
2701
111
3031
3031
3031
3031
3031
3031

GEOM Description of the Sample Target (continued)

=19
-19

=16

[hY]

02

-7

-8 -9 -1

STEERING whEEL
STEERING SHAFT
BOOY=FRONT
BODY=-REAR
BUBBLE
BODY=CENTEW

WHEEL RIGHT FRUNT
FRONT
WHEEL RIGHT wEaR

NTAR

WHEEL LEFT REAR

SHEEL LEFT

ENGINE

DUMMY KEGION
MAN=TOKSO
MANeRE A
MAN=ARM
MAN=ARM
MAN=LEG

INSIDE AIR ¢
INSIDE aIR ¢

22

(=]

—

& W

S=6=19

6*20-19-7-8-9—10

- ® ~

>
10
l1-12
Y
13-15~16=17-18
l4=13
1S5
16
17
18

E)
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1)
¢)
A

16)

13)

lo)

13

0«
21)

261

[

271
30)

2121
237

36)
39)

L2
Se

45)
48)
51
54)
57)
50}
63)
66)
69)
172}
75)
781
31)
84)
87)
90)
93)
361
99)
102}
1051
108)
111}
114)
11in
120)
123}
126)
129)
132)
135)
138)
141)
144%)
147)
150)
153}
156}
159)
162)
165)
163)
171)
174)

IT1. MASTER-ASTER Array Printout for

21 11
70
113 4
134 4
44l 5
472 10
503 7

-25.4222

0.0000
12.0000
0.0000
0.0000
-.B821%
-82.1370
0.0000
1.0000
-100.0000
0.0000
‘09015

-36.0000
8,0000
60.0000
0.0000
12,0000
12.0000

0.0000

AN

[ R

AN AARRAAN AN AN AR AANNA N AR VRAVNRAN ALV NNV ARG AARIRNANRA®N®N
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2)
3)
3]
11
14)
17)
20)

22)
25)
28)
31)
16}
37)
40)
LA}

SS9

46)
49)

8§21
Je

55)
58)

A1)
it

64)
67)

7Aa0
v

73)

76)

793

82)

85)

88)

91)

94)

S7i
100)
103)
106i
109)
112)
115)
118)
121
124}
127)
130)
133i
136)
139)
142)
145)
148)
151)
154)
157
160)
163)
L66)
169)
172)
175)

32
35
123
lal 1
453
«87
315

N WN S NO

0.0000
0.0Q000

48,0000
0.0000
~-.0471

0471
-36.0000
©8,.C000

12.0000
0.0000

36.0000

-3.3300

-50.0000
9.0000
12.00G00

12.0000
0.0000

-30.0000

15.0000
¢.0000
0.0309
0.0000
0.0000
J3.0000
0.0000
9.C200
0.0000
0.0000
3.0000
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3)
6)
9)
12)
15)
18)

23)
291
32)
15)
38)
41)
44)
47)
50)

521}

PN

56)
59)

A2
Sar

65)

68)
71)

ia

76)
7

any
oV’

83)
86)

agt
o977

92)
95)

Qo
01

101)
104)

1A
AW 1

1100
113)

1141
ALO?

119)
122)
125)
128)
131)
134}
137)
140)
143)
146)
149)
152)
1551
158)
161)
164)
167)
179
173)
176)

49
197
127
429
457 1
435

cCoO®$H o

37.3000

0.0000
= 18‘5
-25.6222
-.4876
1.0000
75.0000
1.0000
~«5704

-_.R21&

sULa’

-88.9817

v.0000
-1,2000

tvwww

75.0000
9.0000

«9015
«©327
-64.9097

1._NnAnN
PR A A A4

0.0000
0.0000

aALAN
euTIVY

0.0000
0.0000
-75.0000
36.0000
60.0000

a_nann
Vewvvww

12.0000
12,0000
0.G000
-36.,0000
8.0000
-68.0C0¢
0.0000
12.0000
-29.0000
45.0000
9.0000
0.0000
0.0000
0.0000
0.0003
0.00090
0.0009
0.2003
0.0000
0.9300
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Table II. MASTER-ASTER Array Printout for the Sample Target (continued)

( 177) 0.0000 3 ( 172) 2.6900 s ¢ 179) 0.0000 s
{ 1agi 0.0000 5 ¢ 181) 0.0000 § ¢ 182) 0.0000 s
( 183) 0.0000 5 ¢ 1841 9.0000 s ¢ 185) 0.0000 s
( 136) 0.0000 3 ¢ 187) 0.0000 s ( 188) 0.0000 s
( 189) 0.0000 5 ¢ 190) 0.0000 5 ¢ 191) 0.0000 s
( 192) 0.0000 3 ¢ 193} 0.0000 § ¢ 194) 3.0060 3
¢ 195) 0.3000 s ( 196) 0.3000 s ( 197) 0.0000 s
( 198) 0.0000 5 ( 199) 0.0000 § ( 2001 0.0000 $
( 201) 0.0000 s { 202) 0.0000 s ( 2¢3) 0.0000 s
( 204) 0.0000 $ ¢ 205) 0.0000 s ¢ 206) 3.9c00 s
( 207) 0.0000 § ( 208) 0.0000 § ¢ 209) 0.0000 s
¢ 210i 0.0000 5 { 2iii 0.C000 § ¢ 212) 0.00Q0 s
( 213) 0.0000 s ( 214) 0.0000 $ ¢ 215) 0.0000 ¢
( 216) © 0.0000 s ( 217) 0.0000 § ( 218) 0.0000 s
( 219) 0.0000 3 ¢ 2201 0.0000 s ¢ 221) 0.0000 s
( 222) 0.0000 $ ( 223) 0.0000 s ¢ 224) 0.0000 s
( 225) 0.0000 s ( 226) 0.0000 § ¢ 227) 0.0000 s
( 228) 0.0030 $ { 229) -30.0000 5 ( 230) -10.0000 s
¢ 231) 15.0000 $ ¢ 232) -1.0000 § ¢ 233) -30.0000 ¢
( 234) ~10.0000 § ( 235) 15.0000 5 ( 236) -1.0000 s
( 237) -30.0000 3 ( 238) -10,0000 s ( 239) 15.0000 s
( 260) -1.0000 s ¢ 261) -70.0000 s ¢ 262) -10.0000 ¢
( 243) 15.0000 $ { 264) 0.0000 § ( 245) -30.0000 $
( 246) -10.0000 s ¢ 247) 15.000G s ¢ 248) -1.0000 s
( 249) -70.0000 § ! 2501} 10.0200 § ¢ 251) 15.0000 s
( 252) 0.0000 s ¢ 253) -30.0000 $ ( 254) -10.0000 3
( 255) 15.0000 s ¢ 256)  ~1.0000 s { 257) -30.0030 s
{ 258) 10.0000 § ¢ 2593 15.0000 $ ¢ 260) ~1.0030 3
( 261) ~30.0000 § ( 262) -10.0000 $ ( 263) 15.0000 s
( 2641 -1.0000 s ( 2651 -30.0000 s | 2661 -10.0000 s
( 267) 15.0000 $ ( 268) -1.0000 s ( 269) -30.0000 s
( 270) -10.0000 s ( 271) 15.0000 § ¢ 272) 1.0000 s
( 273) ~30.0000 s ( 274) -10.6000 s ( 275) 25.0000 s
{ 2763 $.0000 5 ¢ 2773 -70.0000 s 2781 -10.0000 s
( 279) 15.0000 $ ( 280) 1.0000 s { 281) -70.0000 $
( 282) -10.0000 s { 283) 25.6000 $ ( 284) 0.0000 s
( 285) -70.0000 s ( 286) 10.0000 s ( 287 15.0002 s
( 288) 1.0000 § ( 289) -70.0000 § ( 290) 10.0000 s
{ 291) 25.0000 s ( 292) 0.0000 § ¢ 293) -30.0000 s
( 294) 10.0000 $ ( 295) 15.0000 3 ( 296) 1.0000 s
( 297) -20.0000 $ ¢ 298) 10.0000 § ¢ 299) 25.0000 s
( 300) 0.0000 s ( 301) -30.0000 s ( 102) -10.0000 s
t 303) 15.0000 3 304) -1.0000 s ( 305) -30.0000 s
( 306) -10.0000 $ ( 307) 25.0000 s ( 308) -1.0000 ¢
( 309) -30.0000 § ( 310 -10.0000 $ { 311) 25.0000 s
t 312) 1.0000 $ ¢ 313) -30.0000 $ { 316¢) -20.0000 s
¢ 115) 35,0000 § ¢ 116) 0.0000 s ¢ 117 -70.0000 ¢
( 318) -10.0000 $ ( 319) 25.0000 s ( 320) 1.0000 s
( 321) -70.0000 $ ( 322) -20.0000 s ( 323) 35.0000 s
{ 1264} 0.0000 ¢ ¢ 325) -70.0000 $ ( 326} 10,0000 s
( 127) 25.0000 s ( 328) 1.000C s ( 329) -70.0000 $
( 330) 20,0000 $ 331) 35.0000 $ ( 332) 0.0000 s
{ 333) ~30.0000 s ¢ 334} 10.0000 s { 335) 25.0000 s
¢ 336) 1.0000 5 ¢ 337) -39.C000 s ¢ 338) 20.0000 s
( 339) 35,0000 $ ( 349) 0.0000 s ¢ 341) -30.0000 s
( 342) =10.0000 s { 3433 25.0000 $ ( 344) -1.0000 s
( 345) -30.0000 s ( 346) -20.0000 s { 347) 35,0000 s
{ 348) ~1.0000 $ ¢ 349) -30.6000 s ¢ 350) -20.0000 s
350 35,0000 § { 352) 1.0000 s ¢ 353) -30.0000 s
( 354) -10.0000 5 ( 355) 45,0000 s ( 356) 0.0000 s
( 357) ~70.0000 $ 358) -20.0000 3 ¢ 359) 35.0000 $
{ 3600 1.0000 5 ¢ 361) -70.0000 $ § 362) -10.0030 s
( 363) 45,0000 5 { 164) 0.0000 § ¢ 365) -70.0030 s
( 366) 20,0000 $ { 367) 35.€090 5 ( 368) 1.0000 s

24



Table II. MASTER-ASTER Array Printout for the Sample Target (continued)

( 369) -70.0000 $ ( 3700 10.C000 s ¢ 371 45,0000 $
( 372) 0.0000 5 ( 373) -30.0000 § { 374) 20.0000 s
( 375) 35,0000 s ( 3761 1.G300 s { 377) -30.9000 $
{ 378) 10,0000 § ( 379) 45,0000 $ { 38C) 0.0000 $
( 381) -30.0000 s ¢ 382) -20.0000 s ( 383) 35.0000 s
( 384) -1.9000 s ( 385) -30.C000 3 ( 386) -13.0000 s
( 387) 45,0000 $ ( 388) -1.0000 $ 389) -30.0000 $
( 390) -10.0000 § ( 391) 45.0000 $ ( 392) -1.0000 $
( 393) -30.0000 5 ¢( 394) -10.0000 s { 395) 45.96C0 §
( 396) -1.0000 § ( 397) -70.0000 $ ( 398) -10.0000 s
( 399) 45.0000 $ ( €00) 1.0300 s ( 401) -30.0000 s
( €02) -10.0000 $ ¢ 403) 45.0000 $ ( 404 ) -1.0000 $
( 405) -70.0000 § ( 406) 10.0000 $ ¢ «07) 45.0000 s
( 438) 1.0000 3 ( 409) -30.0000 s { «10) -10.0000 $
( 411} ©5.0000 $ { 412) -1.0000 $ ¢ 413) -30.0000 s
( 4l4) 10,0000 § ( 415) 45,0000 § { 416) -1.0600 s
( 417) -30.0000 5 418) -10.0000 $ ¢ 419) 45,0000 s
( 420) -1.0000 s ¢( 421) -30.0000 s ( 422) -10.0000 s
( 423) 45,0000 § ( 424) 6.6000 $ ( 425) -30.0000 s
( 426) -10.0000 s ¢( 427) 45.6000 s ( 428) 5.0000 $
( «29) -70.0000 $ ( 430) 0.G000 s ( 431) 35,0000 $
( 432) 0.0000 $ 433) -11.0000 $ ( 436) 11.0000 s
( 435) 0.0000 $ ( 436) 11.0000 s ¢ 437) 11.0000 s
( ¢33) 40.0000 $ ¢ ©39) 0.0000 § ¢ 440) 0.0000 s
( 441) 0.0000 § « 442) 0.0000 § ¢ 443) 26,0000 $
( 444) 0.3000 s ( 445) 0.0000 3 445) 28.0000 $
( 447) 0.0000 3 ¢ 248) 7.5000 3 ¢ ©49) 0.0C00 s
( 450) 5.0000 $ ( 451) 0.0000 $ ( 452) 0.G000 $
( €53) 0.0000 $ ( 454) 0.C000 § I 455) 52.9C0C $
( 456} 5.0000 § ¢ 457} 0.0000 § ¢ ¢58) -7.5000 3
( 459) 49,0000 s ( ©60) 20,6000 § ( 461) 0.0000 s
¢ 462) -12.0000 5 ( 463) 1.6300 s ( 464) 0.03G63 s
{ 465} 0.3000 5 ( 4661 0.0000 s ¢ 467) 2.0000 $
( 468) 1.0000 $ ( 469) 3.,0000 s ( 470) 2.0000 $
( 471) 2.0000 s 472) 0.6000 $ ¢ 473) 7.5000 $
{ 474} 49.0000 s ¢ 475) 20.0000 s ¢ ¢76) 0.0000 s
( 477) -12.0000 § ( 478) 1.0000 $ ( 479) 0.0000 $
( 480) 0.0000 s ( 481) 0.0000 s ( €82) 3.00G0 s
{ 433) 1.0000 § ¢ 484} 3.0000 s ¢ 435) 2.0000 $
( «86) 2.0000 s ¢( 487) -2.0000 s ( 488) ~4.5000 $
( 489) 27.0000 s ( 490) 32.0000 s ¢ 491) 0.0000 s
( 432! -12.0000 ¢ ¢ 4913) 3.0000 s ¢ 494) 2.0000 $
( 495) -2.0000 $ { 496) 4.5000 $ ( 497) 27.0000 $
« 498) 32.0000 s ( 499) 0.0000 s ¢ 500) -12.0000 s
( 561) 3.0000 3 ¢ 502) 2.0000 s ¢ 503) 0.0000 ¢
( 504) 0.0000 s ( 505) 48.0000 § ( 506) L0617
( 507) 0.0000 s ( 508) 0.0000 s ( 509) 0.0000 s
( 512! <0505 § ¢ S11) -.0335 ¢ ¢ 5121 2.0000 $
( 513) «3505 $ { 51¢4) .0505 § ( 515) 1.0C00 $
( 516) 0.0000 s ( 517) 0.0000 s ( 518) -74.0000 s
{ 513! 148.0000 ¢ ¢ 523) 0.0000 s ¢ 521) 1.0000 s
( 522) 0.0000 $ ¢ 523) -35.0000 3 { 526) 70.0000 3
( 525) 0.0000 $ ¢ 526) C.0003 s ¢ 527) 1.0000 s
{ 528} 13,0000 3 ¢ 529} 34,0000 ¢ (

LREGD {530 -  549)

{ 530) 550 23 ¢ 531} 552 1s ¢ 532) 553 1s
( 533) 554 1 s 534) 555 38 ( 535) 558 7 s
( 536) 565 1s ( 537) 566 15« 538) 567 13
{ 539} 568 1 3 ¢ 540) 569 2 ¢ ¢ Se¢l) 571 3 3
( 542) 571 58 ( 543) 576 2 s 544) 578 1s
( 545) 579 13« 546) 582 1 s 567) sal 1s
{ 543) 582 1s ¢ 5649) 583 18 ¢

(3]
(92



Table II.
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5593}
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5641
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593)
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599)
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6031
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5141

Sa%s
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$20)

£221)
9&< I
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&22)
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633)
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ogNar

b4b)
847)
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dVevwuwv

-25.0000
15.0200

7% _00020

T2 evviwi

36,0000
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=28 _132AN
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Fesvvvw

-28.0000
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dUeVVVY
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ARNI bbb bbdbdd ddddd
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653)snssssnessernn
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8581}
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683)
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-5.0000
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0.0000
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-3.053¢
-1.5000
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Printout for the Sample Target

551)
5541
557)
560 )
563)
566)
569}
572)
575)
578)
581)

8 2
4 4
3 19
3 19
8 3
4 8
4 11
3 15
8 i8
4 15
4 18
22.5000

28 _aAANA
LVewWwVUV

40.0000
33.5000

1AN ~"AanAn
AWV oWV

12.0000
=75.C000
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25.0000
33.03400

7?25 _AAAAN
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12.6000
72.09C0
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72.0000
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FVewwwvy
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-48.0000
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-30.0000
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5.0000
24,0030

5.0000
47.0000
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20.0000
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{continued

5521 4 P {
555 4 5 s
558, 4 5 s
5611 8 7 s
564) 8 13 s
567) 4 9 s
5701} 3 12 ¢
573) 3 lo s
576) & 14 s
579} 4 16 ¢
582) “ 19 s

86) -9.0000 s
5891 46.0000 3
592) -6.0000 s
5995) 44,0000 s
5981} -36.43030 3
8Q1) 48,0000 s
604) -36.0Q003 s
6C7) 48.00G0 3
610 -15.0000 s
613) 63.0000 s
616} =-36.000% 3
519} 48,0000 s
6221 -36,0000
6251} 24,0000 3
6281 28.0000 8
631) 24,0000
6341 =36.0000
637) 24.0000 s
640Q) 28.C000 s
553} 24,3000 3
646) -20.,0000 s
649) 45,3000 s
652)¢¢sssasnsssss 3
655)8%sasussstnnss §
658) -7.5000 s
6611 52.0000 s
664) -5.0000 s
667) 57.0000 s
6701} -5.,5000 3
673) 52.0000 s
676) 5.5000 s
8739} 52,0000 s
682) ~7.5000 %
685) 29,8090 s
6881 1.50600 s
691) 29.8090 s
634) -14.0000
697 62.3000
700) -35,0000 §
703) 47,0000 ¢
706) 7s
709) 1
712) 18 $
715) 13 s
718) 11 s
1211 20 s
724) 12 s
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IDENTIFICATION TABLE BY ITEM

REGION
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Table III. Ordered Region Identification Table for the Sample Target

ITENM

0

0

40
100
100
100
101
111
651
652
653
654
1041
2701
3031
3031
3031
3031
3031
3031

SPACE

COO0OO0O0O0OO0O00COOCOOOOCOOONN

DESCRIPTION

INSIDE AIR (BUBBLE)

INSIOE AIR (B80OY)
STEERING WHEEL
BOOY=FRONT
BOOY-REAR
BODY-CENTER
BUBBLE

DUMMY REGION
WHEEL RIGHT FRONT
WHEEL LEFT FRONT
WHEEL RIGHT REAR
WHEEL LEFT REAR
STEERING SHAFT
ENGINE

MAN-TORSO
MAN-HEAD

MAN=-ARM

MAN=ARM

MAN-LEG

MAN-LEG

20
1-2

&S w

~20~19-7-8-9-10
-6-19

~ O ®yOWwm

[=]

2

11-12
13-15-16-17-18
l14-13

15

16

17

18

ELL]
80X
TOR
ARBS
ARBS -
RPP
ELL
RAW
RCC
RCC
RCC
RCC
ARB4
ARS
REC
SPH
TEC
TEC
TRC
TRC



CUUNT

C T ~wNT V&N

19
11
12
13
14
15
15
17
18
19
20

LOCATIUN OF REGION LIST
INDEX FOR MIUDLE DV LIST

Table 1IV.

Ordered Region RPP Equivalent Table for the Sample Target

| MIN
XMIN A XMAK B YMIN C YMAX D Nt E IMAX
(AR LR NN 3 fLeb ettt sbobens J2¢ss bttt ien L2¢tasssseni i [2¢¢8 %00 sb40n 124%¢d 0ttt
75.0000 3 -75.0000 4 28.00CQ 8 -28.,C0060 I4 47,0300 14 24,0GCQ00
44,0000 7 ~48,0000 10 28.0000 10 -28,0000 9 15.5000 16 24.0000
48.0000 8 ~48.900) 9 5.5000 16 ~-9.5000 15 19,5C00 15 24,0000
21,9000 2 ~30.0000 11 1.5000 16 -1.5000 7 34,0003 19 24,0000
20.5000 ! 5.0000 L4 -5.0000 14 5.0060 14 33,5030 2 29,8090
0.9000 15 5.000) 13 ~6.0600 2 6.2000 2 33,0000 5 29.8090
0.0000 16 20,2000 L6 ~7.,5000 17 7.5000 18 28,9009 1 44,0000
~3.0534 18 20,0930 15 -1.50C0 13 7.5000 13 24.0000 13 45,0000
=3.053% 17 22,5000 1 -9,0000 1 9.0009 1 15.0000 1t 46,0000
~5.0009 14 24,0000 19 ~9.5000 15 9.5000 16 13.1273 18 47,0062
-95.0000 13 25.909 5 -14.C000 19 14.0000 19 13.1273 [\ 48.0000
-24.0000 19 30,7022 18 -15.0000 5 15.0000 5 13.00¢)  2) 48,0000
-25.0009 5 30,7022 17 -20,0000 11 20,C000 11 12.0006 4 48,000)
~70.0000 11 40,0000 2 -3%.0000 20 35.0000 22 12.0009 3 52,0000
~72.0900 9 72.0000 8 -36.C909 4 36,0000 [} 12.0000 ¢ %2.0000
-72.0000 10 72,0029 7 -36.0000 7 36,0000 3 0000 7 5240000
-74.0000 20 74,0060  2)  -36.0000 o 36.000) 8 .0002 a 57,0009
~75.0000 6 75,0000 6 -36.0000 9 36,0000 4 +0000 9 62,0000
-100.0000 4 100.0002 3 -36.0000 3 36,0000 10 .0000 10 53,0000
LUCATION OF KEGIUN RPP EQUEV ~ LREGMM = 584
LREGON = 704
MIDDLE = 16
TOPAL STURAGE FOR REGION MIN AND MAX = 240
Table V. A Solid RPP Equivalent Table for the Sample Target
SOLID XMIN XMAX YMIN YHAX IMIN ZMAX
1 20.5000 2245000 -9+0000 9.0000 28,0000 46.0000
2 21.5000 40.0000 -6.0000 6.0000 33.5000 44,0000
3 75.0000 100.0000 -36,0000 36,0000 12.0000 48,0000
4 -100.0000 -75.0000 -36,0000 36.0000 12.0000 48,0600
5 ~25.,0000 25.0000 -15.0000 15.0000 33.0000 63,0000
6 ~75.0000 75,0000 -36.0000 36,0000 12.0000 48,0000
7 48.0000 72,0000 -36.,0000 -28.,0000 +0000 24,0000
8 48,0000 72,0000 28,0000 36.0000 +0000 24,0000
9 -72.0000 -48,0000 -36,0000 -28.0000 <0000 24.0000
10 -72.0000 -48,0000 28,0000 36.0000 +0000 24,0000
11 -70.0000 ~30.0000 -20,0000 20.0000 15.0000 45.0000
12 (R IRER RIS R A R R R s I R R R R A R R A R R A R R R A R S A R R R R R R R R R N R ]
13 -5.0000 5.0000 ~7.5000 7.5000 24,0000 52,0000
14 -5.0000 5.0000 -5.0000 5.0000 47.0000 57.0000
15 0.0000 20,0000 -9.,5000 -5.5000 35,5000 52,0000
16 0.0000 20.0000 5.5000 9.5000 315.5000 52.0000
17 -3,0534 30.7022 ~7.5000 -1,5000 13,1273 29,8090
18 -3.,0534 30.7022 1.5000 7.5000 13.1273 29.8090
19 ~24.,0000 24,0000 -14.0000 14.0000 34,0000 62.0000
20 ~74.0000 74.0000 -35.0000 35.0000 13.0000 47.0000
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If Column 10 of the Control card is not zero P

Region RPP Equivalent and Region Identification Tables are not prlnted
Table VI is an example of the output (compressed for display) when this
option is used with the COM-GEOM description of the Sample Target.

CI)

The tolerance for overlaps (TOL) and the tolerance for line-of- sight
(TOLLOS) are specified in card columns 31-40 and 41-50, respectively, of
the Control card. Tolerance for overlaps is the maximum distance along
a ray two or more regions can occupy the same locatipn without generating
an error. Tolerance for line-of-sight is the maximum distance along a
ray or gap between two components will be ignored. Previously stated in
BRL 1802, these variables were fixed at .0001 and could only be changed

.............. e UUVULI Qaliu Ui \JHL)’ (9137 Luaugcu

by alterlng the GIFT code.

The Void Space Code, the Phantom Item Code and the Signal Code for
end of components along a ray are specified in card columns 51- 55, 56-60
and 61-65, respectively. If the value of these numbers is equal to zero,
the values of 1, 111 and 9 are assigned to the Void Space Code, the
Phantom Code and the Signal Code for end of components along a ray,
respectively. These variables will be discussed in more detail later in

rarnne
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The GENI portion of the GIFT code reads, performs geometry tests
processes and stores the COM-GEOM target descrlptlon data. Table VII
contains the output of GENI for the Title card, the Target Specification
card and Solid Table of the COM-GEOM description of the Sample Target.
Large capital letters (A-F)are added to the printout to identify
sections. The first line labeled "A'" is a print of the first 60 card
columns of the Title card of the COM-GEOM description The second line
labeled "A'" between 'pa'fenLIlb'bLb is a print of Columns 79 and 80 of the

Title card. The data in columns 79 and 80 of the Title card represent
the units (IN = 1nrhp:\ that the COM-GEOM Ancnr1pf10n data is described

and is not mentioned in BRL Report 1802. The three lines to the right
of "B'" are the number of solids, regions and "surrounding RPPs'' speci-
fied by the Target Specification card.

The heading 'DESCRIPTION OF SOLIDS'" labeled "C'" precedes the lines
of the printout containing the Solid Table data. The solid numbers

punched on the Solid Table input cards are prlnted next to a sequential
number generated by the GIFT code (11, 2 2, 3 3,..., 20 20) When a

-~ ~ ko P-4 L - PR, S
generated number differs from the solid number, an error in the number-

ing or in the ordering of the Solid Table cards exist.

The two lines preceded by "D" are storage location numbers. The
three lines preceded by "E'" display the storage requirements for each
solid type in the Solid Table. For example, in the "RPP" column, the
number of RPPs is 1 and the number of words of storage for the RPPs is 6.

N
[ew]



Table VI. Output Generated for the Sample Target when
is Specified on the Control Card (Compress
GI1FT PRUGRAM = CDC VERSION
PRUGRAM SET 1977 AUG 11
EXECUTIUN naTE / TIME 09/18/778 7/ 14.472.33.
BEGIN EXECHTION
OPTION SET TO SUPPRESS GENI PROCESSING PRINTOUT
ENTER GENI TO PROCESS GEOMETRY
TITLE - SAMPILF INPUT FOR GIFT
TARGET UNITYS (IN)
NO. UF RFCTANGULAR PARALLELEPIPERS O
NO. UF SOLIDS 20
MAX NO. OF REGIONS 20
LOCATIUN OF SOLID POINTERS LB8O0Y = 1
LOCATION OF SOLID DATA LsoLlip = 21
APP  BOX SPH RCC REC TRC ELL RAW  ARB
NUMBER 1 1 1 L 1 2 2 1 3
STORAGE 6 15 4 28 12 16 24 12 63
STURAGE FOm SOLID DATA 509
STUHAGE FOR SOLID POINTERS 20
TOTAL STORAGE FOR SOLIDS 529
REGION COMEINATION DATA
LOCATIUN OF REGION POINTERS LREGD = 530
LOCATION OF REGION LIST LREGL = $50
NUMHER OF nFSCRIPTORS 35
STURAGE FOR REGION POINTERS 20
TOTAL STORaGE FOR REGIONS 55
REGION RPP FOQUIVALFNTS
REGION XMIN AHAK YMIN YMAX IMIN
*® DIAGNOSTIC ** THE FOLLOWING REGIONS ARF NULL
12
LOCATIUN OF REGION RPP EQUIV LREGMM = 585
LOCATION OF REGION LIST LREGON = 705
INDEX FUR MIDDLE OF LIST MIDDLE = 16
TOTAL STORaGE FOR REGION MIN AND MAX = 240
ENCLOSING RPP
AMIN KMAX YHIN VMAX IMIN
~100,00000 100.00000 -36.00000 36.00000 «00000
LOCATION OF ENCLOSING RPP LENRPP = A28
IDENTIFICATTON TABLE
REGION 1TEM SPACE DESCRIPTION
LOCATION OF IDENT TABLE LIRFO = A3l
STURAGE FOR IDENT TABLE 20
LOCATIUN Ai PHA REG DESCRIPTION LDES = 911
STURAGE FOR ALPHA REGION DESCRIPTION 80

31
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Table VI.

STOKAGE SUMMARY

Output Generated for the Sample Target when the No_Print Option
is Specified on the Control Card (Compressed for Display)(Con't)

NUMBER OF soLIDS 20
LOCATIUN OF SOLID PQINTERS LBODY = 1
LOCATIUN OF SOLID DATA LsoLin = 21
RPP BOX  SPH  RCC REC TRC ELL RAW  ARR  TEC TOR  ARS
NUMBER 1 1 1 4 1 ? 2 1 3 2 1 1
STORAGE 6 15 4 28 12 16 24 12 63 30 11 288
STORAGE FOR SOLID DATA 509
STORAGE FUR SOLID POINTERS 20
TOTAL STOHAGE FOR SOLIDS 529
NUMBER OF RFGIUNS 20
LOCATIUN OF REGION POINTERS LREGD = 530
LOCATION OF REGION LIST LREGL = sso
NUMBER OF NFSCRIPTORS 35
STORAGE FOR FEGION POINTERS 20
TOTAL STORAGE FUR REGIONS 55
LOCATIUN OF REGION RPP EQUIV LREGHM = 585
LOCATIUN OF REGION tIST LREGON = 705
INDEX FOR MTDDLE OF LIST MIDDLE = 16
TOTAL STORAGE FOR REGION MIN AND MAX = 240
LOCATION OF ENCLOSING RPP LENRPP = 82s
LOCATION OF IDENT TABLE LIRFO = a31
STORAGE FOR IDENT TaBLE et
LOCATION OF RIN STOHAGE LRIN = 851
LOCATION OF ROUT STORAGE LROT = 871
LOCATION OF SURFACES/RAY NUM LI0 = A91
LOCATION A1pHA REG DESCRIPTION LDES = 911
STORAGE FOR ALPHA REGION DESCRIPTION 80
LOC NEXT AVAaILABLE STORAGE LEGEOM = 991
TOTAL STORAGE FOR GEOMETRY DATA as0
TOTAL WORKING STORAGE 60
TOTAL STORAGE ALPHA REGION DESCHIPTION 80
TOTAL STORAGE EN MASTER-ASTER 990

FOUND 1 WARNING(S) IN GEOMETRY DESCRIPTION

TIME FOR INPUT PROCESSING «056 SECONDS

LEAVE GEN]

32
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ENTER G
GEOMETR
TIrLE -
TARGET
NU.
NO.
MAK

NU RPP
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Table VII. Output of GENI for the Title Card,Target Specification
Card and Solid Table of the Sample Target

EN1 10 PRUCESS GEOMETRY
Y INPUT FROUM JAPE 3

SAMPLE INPUY #OR GIFT

UNITS (TND e
OF RECTANGULAR PARALLELEPIPEDS Q
OF SULIDS 29 .
NO. OF RyrGIONS .. 20
DATA o
’ ) e . DESCRIPTJON OF SOLIDS,
1 TUR 2145002 2.0009 37,0000 1.0000
8.00G 1.0000 . )
2 ARB4 21,5000 ~6.0000 13,5000 21.5000
21,5009 J2.0600 44,000V 40,0000
121319 s 120 4 2 3 0. ¢ 316G
NUMBER OF POINTS 4 NUMBER OF FACES &
3 ARBY 75,0000 -36.0000 12,0000 75.000C
75.0000 36,0000 48.0C0C 75.0000
100.0000, ' 0.0000 12,0000
1234 5120 5230 ° 5 3 40
NUMBER OF PDINTS 5 NUMBER OF FACES 5
4 ARB Y ~19.0000 ~36.3000 12.0000 ~75.0000
=7%.0002 3640000 48,0000 ~-15.0020
-160.40C) -24.0000 12.0000 -100.000¢C
-100,0000 24,0000 20,00C0 -100.0C00
12134 5 61738 158¢ 23768
5 ELL F 22.060) 0.0030 44,0000 ~20+0000
9534000) ) i
6 RPP -7%.000) 15.0000 -36.0000 36,0000
1 RCC 60,0000 ~36.0000 12.0000 0.0000
12.0009 : ’
5 RCC 67.000) 36,0090 12.0000 0.0000
12,0000 :
9 RCC -60.4090) -36.903) 12.0000 0.000v
12,0003
10 RCC -60.C00) 36,0U9) 12.0000 G.0000
12,0000
1l ARS NUM3ER OF POINTS READ DIRECTLY ND =
NUMBFR UF CUKVES H=
HUMGBER Ot POINTS PER LURVE N»
NUM3ER OF POINTS MN=
NUMSER OF PUOINTS STURED N3s2N(M-1)=
TUTAL NUAYER Ub PUINES NP=ND#NSs
TUTAL STURAGL NSIRea4NP¢§Es
-30.0C02 -11.€002 140000 -30.0L0C
-30.000) -10.,000uU 1v.Culvu -30.,00Ju
-39.000) -10.000. 19.0000
-33.000) B W IS IRV 1>.0Luu -19.Cul0

0.0000
6.0000
0.0009

30007

36,0000
-36.0000

5 410
36.0000
-36.0000
24.0000
-24.0200
1265

0.,0000

12.9000
8.0000

-8,0L0)
8.0000

-8.0009

-10.000)
-10.3000

“lVen00u

0.0000
33.5000
37.0000
¢y 00

12,0000
48.0000

00CO
12,0000
©8.0000
12.0000
20.9000
4 378
48,0000

48.090C
0.0070

0.0000
0.0)0

0.0030C

| SRR VIV
19,0000

1%, 00U

STEERING
WHEFL
CENTER
STEERING
GENERATED

FRONT

3-2

3-13
GENLRATED

REAR
42
43
4=4q
GENELRATED
BUBBLE

anby
WHEEL

WHET L
WHEEL

wilt EL

112
11~3
114
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12

13

14
15

17

18

19

20

Tablce
12 RAw
13 REC
14 SPH
15 TEC
16 Tec
17 TRC
ib  TRC
19ttt
20 8OX

VI,

Output of GLNT For the Title Cavd, lur ot Speciticat ton
Card and Solid Table of the Sawmple Target (continued)

1540000
19,0000

25,0000
2540000
25,0000

3540000
35,0000
15,0000

49,0000
45,0000
45,0000

45,0000
4540000
45.C000

YHIN
-20.0000

5

13
lq
15
16
13

13
13
13
13
13

TRIANGLES OLSCRIBED

=30.9Cul

=70.0000
-30.0030

=70.000v
-30.0000

=TJ.0000
-30.0000

-30.0000
=30.u000

YTMAX
2C.0000

NUMBER OF NUN-DEGENERATE TRIANGLES

=70.000) 12.0C00
~30.0000 ~10.0000
-30.0002 -10.0600
-70.0Ju) 19.G000
-30.0000 -10.0000
-3G.0U000 -20.0000
-70.0000 20,0000
-30.000) -20.0000
-30.000) -10.00C00
-79.0000 10.00600
-30.,0000 -10.0000
-30.0000 ~-l0.0C00
-30.000) ~10.00€00
-30.00CH =19.00090
XMIN XMAK
=72.0000 ~30.0000
CURvVE - 1 3 4
POINT
1 1 1 5 9
2 1 2 6 10
3 1 ] 7 11
4 1 4 8 12
5 1 1 5 9
NUMBER OF
-70.C000 J2.0000
0.006C3 11,0000
0.0000 0.00L03
0.0000 71.9090
0.030) 0.0C00
0.0002 =7.%0632
J.0000 0.0000
2.0000
0.0002 1.5000
0.0000 0.0000
2,000
-2.,00C0 -4.5%000
3.,0000 2.0000
-2.0002 4.5000
3.0000 2.0C00
0.0002 9.30L9
14,0000
=-74,0002 -35.000)
9.0000 13.0090

35.0000
11.0000
24,0000

0.2000
%2.0000
49,0000

3.0000

49.0000
3J.0000

27.0000
27.0000
48.0000

13.0000
6.9%000

J.0020
40.1000
0.0000
5.0000
5.0000
20.9000
0.0000

20.0030
U.0000

32,0006
32.000C
24.C000

146.0000
N.007¢C

10.03C0

=10.,0000
10.2004¢

-20.0003
20,0002

-12.0000
10.0000

-1C.0000
-10.93000

IMIN
5.0000

a8
28

-11.900)
0.0000
0.000)
0.00C0

0.920C2
2,0000

0.0000
2.0000

0.0000
0.00G2
G.0CGI

0.0000
0.2000

£5.0300

29,0000
25.0000

35.0000
35.0000

45,0000
45.0000

4540000
45,0009

IMAX
49.0000

11.c020
0,0000Q
28,0003
0.0000

-12.0000
0.0000

-12.0000
0.C00C

-12.0000
=12.0000
0.CQ00

0.J00L0
36,0009

li-6
-7

11-4
1=
11-10

11-11
11-12
11-13

11-14
11-15
11-16

11-17
11-18
11-19

(ENGINE)
TRUNK

HEAD
ARM
15=2
15-3
ARM
16-2
16-3
LEG

LLG
(1.0}

(1.0}
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Table VII.

LOCALION 6F SOCTO POENTERS

D. LUCATION UF SOLID DATA
‘ - e’
E NUMBER N}
. STURAGE =~ B
F SIURAGE FUR SOLED DATA

" STORAGE FUR SBLID PUINTLRS
TOTAL STORAGE -FOR SOTEDS -

Output of GENI for the Title Card,Targe

80X
1

15

5

_ Card and Sol

“Lsony T

sPH
1 «

LSOLID =
RLT

Ce 2

id Table of the Sample Targ

5
21
QiC  TRC  ELL  wvaw ap3  JdEC
1 2 ) 1 3 2
12 16 2% 12 63 3
539
2
uey

t Specification
er {continued)

TOR  ARS
1 v

1i 288




The RCC column may be interpreted as: '"4 RCCs were used which required
28 words of storage; therefore, 28 divided by 4 or 7 words of storage is
required for each RCC."

The three lines following "F'" display the storage re

splay storag quirements for
the Solid Table. The "TOTAL STORAGE" which 1is probably the only one of
interest to most users, states that 529 words of storage were required

for the Solid Table of the COM-GEOM description of the sample target.

Table VIII displays the Region Table for the COM-GEOM description
of the Sample Target as printed by GENI. The twenty lines following the”
line ""REGION COMBINATION DATA" is the Region Table data. The GIFT code
generates a number which is prlnted next to the region number as they

appear on the 1nput cards. A difference between a generated number and °
an 1nputted region number indicates errors in the numbering of the

3

—
o

The Region Table data is followed by storage an

taVd it Lata 1o 1LLLiiowed Sevi

age and
The total storage for the Region Table of the COM-GEOM
the Sample Target is 54 words.

=i
—

Table IX displays the Region RPP Table created for the COM-GEOM
description of the Sample Target. In the far right column of Table IX,
the word "COMPUTED" is printed when the RPP values for the region was
computed by the GIFT code. The word "INPUTTED" is printed when the

XMIN, XMAX, YMIN, YMAX, ZMIN and XMAX values are read from an inputted G
Region RPP card. The line for region 12 contains values too large for
the format which indicates that it is a null region. The RPP values

for any purposely defined null region are meaningless; however, if the
null diagnostic message is unexpectedly printed for a region, either m
the recorded values of solids referenced by the reglgn or the dat

a
within the region's description is in error. The values within th ‘
region RPP Table provide the x, y, and z location of each region. - The '
user should review this table to ensure that every region is correctly
located. The two lines after the heading '"ENCLOSING RPP'" provide the
dimensions of an RPP which encloses or contains the entire target: the |
minimum x is -100.0, the maximum x is 100.0, the minimum y is -36.0, the
maximum y is 36.0, the minimum z is 0.0 and the maximum z is 63.0. The

- PITATAY A TRV [T

X, y and z values for the "ENCLOSING RPP" are the smallegt XMIN,\pMi .

and ZMIN, and the largest XMAX, YMAX, and ZMAX in the Region RPP Equivalent
Table; thus, these values appear in the last row of the -Ordered Region

RPP Equivalent Table (Table IV, row where "COUNT" is 29) 2

description of the Sample Target. A review of the figure is recams
mended because it can help detect air space and item code numbers :that
are incorrectly recorded in the Region Identification Table.

Table X displays the Region Identification Table of the COM«CFOM

Table XI is the Storage Summary Table for the COM-GEOM description
of the Sample Target. The Storage Summary Table lists the storage and

&4
20
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Table VIII. GENI Output for the Region Table of the Sample Target

REGION COMBINATION DATA

1 1 1 =2 9 0 0 0 0 J

2 2 2 0 0 0 0 0 0 0

3 3 3 0 0 0 0 0 ] 0

4 ) L} 0 0 9 0 0 0 ]

5 5 5 -6 -19 0 0 0 0 0

6 6 6 -20 -19 -7 -8 -9 -10 0

7 4 4 0 0 0 ] o Y 0

8 8 8 0 0 0 0 0 ¢} 0

9 9 9 0 0 0 0 0 Q 0

12 10 10 0 0 0 0 0 0 0

11 11 11 -12 0 0 0 0 0 0

12 12 0 0 0 0 0 0 0 n

13 13 13 -15 -16 -17 ~-18 0 C 0

14 14 14 -13 0 0 0 0 0 0

15 15 15 0 0 0 0 0 C 0

16 16 16 0 0 0 ] 0 0 0

17 17 17 0 0 0 0 0 0 0

18 18 18 0 0 0 0 0 0 0

19 19 19 0 0 0 0 o 0 0

20 20 20 0 0 0 0 0 0 0
LOCATION OF REGION POINTERS LREGD = 530
LOCATION OF REGION LIST LREGL = 550
NUMBER OF DESCRIPTORS 34
STORAGE FOR REGION POINTERS 20
TOTAL STORAGE FOR REGIONS 54

[~ ~-X-N-joloNoNeoReNoloNoReoNoNo ool el
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Table IX. GENI Output of the Region RPP Equivalent Table
and Enclosing RPP for the Sample Target
REGION XMIN XMAX YMIN YMAX ZMIN ZMAX

1 20,5000 22.5000 -9.0000 9.0000 28,0000 46,0000 COMPUTED

2 21.5000 40.0000 -6.0000 6.0000 33.5000 44,0000 COMPUTED

3 75.0000 100.0000 -36.0000 36,0000 12.0000 48.0000 COMPUTED

4 ~100.0000 -75,0000 ~36.0000 36.0000 12,0000 48,0000 COMPUTED

5 -25.0000 25.0000 -15.0000 15.0000 33,0000 63.0C00 COMPUTED

6 -75.0000 75,0000 -36.,0000 36,0000 12.0000 48,0000 COMPUTED

7 48,0000 72,0000 ~36.0000 -28.0000 <0000 24,0000 COMPUTED

8 48,0000 72.0000 28.0000 36.0000 +0000 24.0000 CONPUTED

9 -72.0000 ~48.0000 -36.0000 -28.0000 +0000 24.0000 COMPUTED
10 -72.0000 -48.0000 28.0000 36.0000 .0000 24.0000 COMPUTED
11 -70, 0000 -30,0000 -20.0000 20,0000 15,0000 45,0000 COMPUTED
12 “.‘.0“‘...‘0#0‘0‘0“‘.00...0‘.0‘0’0“."t‘t#.‘#t‘..“t“‘#“.0#‘00000#‘ COMPUTED

*+ DIAGNOSTIC #¢ REGION 12 IS A NULL REGION

13 =5.0000 5.0000 ~7.5000 7.5000 24,0000 52,0000 COMPUTED
14 -5.0000 5.0000 -5.0000 5.0000 47,0000 57,0000 COMPUTED
15 0.0000 20,0000 ~9.5000 -5.5000 35.5000 52.0000 COMPUTED
16 0.0000 20.0000 5.5000 9.5000 35.5000 52,0000 COMPUTED
17 ~3.0534 30.7022 -7.5000 ~1.5000 13.1273 29,8090 COMPUTED
18 -3.0534 30.7022 1.5000 7.5000 13.1273 29.8090 COMPUTED
19 ~24.0000 24,0000 ~14.0000 14,0000 34,0000 62,0000 COMPUTED
20 -74.0000 74,0000 =35,0000 35,0000 13.0000 47.0000 COMPUTED

ENCLOSING RPP
XNIN XMAX YMIN YMAX ININ IMAX
~100.00000 100.00000 -36.00000 36.00000 +00000 63,00000

LOCATION OF ENCLOSING RPP LENRPP = 824



- ——————————-

6¢

Table X. GENI Output for Region Identification Table of the Sample Target

IDENTIFICATION TABLE

REGION ITEM SPACE DESCRIPTION
1 4«0 0 STEERING WHEEL 1-2 TOR
2 1041 0 STEERING SHAFT 2 ARB4
3 100 0 BODY~-FRONT 3 ARBS
U 100 0 BODY~-REAR 4 ARBS
5 101 0 BUBBLE 5-6-19 ELL
6 100 0 BODY-CENTER 6-20-19-7-8-9~-10 RPP
7 651 0 WHEEL RIGHT FRONT 7 RCC
8 652 0 WHEEL LEFT FRONT 8 RCC
9 653 0 WHEEL RIGHT REAR 9 RCC
10 654 0 WHEEL LEFT REAR 10 RCC
11 2701 0 ENGINE 11-12 ARS
12 111 0 DUMMY REGION 0 RAW
13 3031 0 MAN=TORSO 13-15-16-17-18 REC
14 3031 0 MAN=-HEAD 14-13 SPH
15 3031 2 MAN-ARM 15 TEC
16 3031 0 MAN-ARM 16 TEC
17 3031 0 MAN-LEG 17 TRC
18 3031 0 MAN-LEG 18 TRC
19 0 2 INSIDE AIR (BUBBLE) ELLL
20 9 2 INSIDE AIR (BODY) 2C BOX

LOCATION OF IDENT TABLE LIRFO = 830

STORAGE FOR IDENT TABLE 20

LOCATION ALPHA REG DESCRIPTION LDES = 910

STORAGE FOR ALPHA REGION DESCRIPTION 80




Table XI.

STORAGE SUMMARY

NUMBER GF SOLID3

LUCATION OF SOLID POINTERS LBODY

LOCATION OF SOLID 0ATA LsoL10

RPP 80X SPH

NUMBER 1 1 1
STORAGE 6 15 “

STURAGE FOR SOLID DATA

STORAGE FOR SOLID POINTERS

TOTAL STORAGE FOR SOLIDS

NUMBER OF REGIONS

LGCATION OF REGION PGINTERS LREGD

LOCATION OF REGION LIST LREGL

NUMBER OF DESCRIPTORS

STORAGE FOR REGION POINTERS

TOTAL STORAGE FOR REGIONS

LOCATION OF REGION RPP EQUIV LREGMN

LOCATION OF REGION LIST LREGON

INDEX FOR MIDOLE QF LIST MIDDLE

TOTAL STORAGE FOR REGION MIN AND MAX

LOCATION OF ENCLOSING RPP LENRPP
LOCATION OF IDENT TABLE LIRFQ
STURAGE FOR IDENT TABLE

LOCATION OF RIN STORAGE LRIN
LOGCATION OF ROUT STORAGE LRQOT
LOCATION DF SURFACES/RAY NUM Lio

LOCATION ALPHA REG DESCRIPTION LDODES
STORAGE FOR ALPHA REGION DESCRIPTION

LOC NEXT AVAILABLE STORAGE LEGEUJM

TOTAL STORAGE FOR GEQMETRY D
TOTAL WORKING STORAGE

TOTAL STORAGE ALPHA REGION OESCRIPTION
TOTAL STORAGE IN MASTER-ASTER

RCC
4
28

R

BN

eC
1
12

S

20

1
21

509
2e
529

584
704

1
40

240
824
830

20
850

870
890

TRC
2
16

ELL
2
24

RAW
1
12

Storage Summary Table for the Sample Target

ARB
3
63

TEC
2
30

TOR
1
11

ARS
1
288



)

)
location of the different tables of the COM-GEOM description. The
storage numbers can be used to determine the minimum number of computer
words required for the MASTER-ASTER array to store the target descrip-
tion input data. Three values must be computed to determine the mini-
mum memory size required for the target description input data. The
first minimum storage value is equal to the value of LDES minus one.
For the sample target, the first value is 909. The second minimum
storage value is equal to the product six times (x) the number of
solids plus the value of LREGON minus one. For the sample target, the
second value equals 6 x 20 + 704 - 1 = 823. A computer constant (K) 1is
required to compute the third value. For the CDC computer, K equals 5;
for the UNIVAC computer, K equals 8; and for the IBM computer, K equals
11. The third value is equal to the product of the constant K times (x)
the number of regions plus the value of LRIN minus one. The third mini-
mum storage value for the COM-GEOM description of the sample target
using the CDC computer equals 5 x 20 + 850 - 1 or 949. The largest of
the three values is the minimum value that the variable NDQ and the
ASTER array (discussed in BRL Report 1802) can be assigned when the
Ordered Region Identification Table option (Column 7 on Control card)
is specified. When the Ordered Region Identification Table option is
not used, the variable NDQ and ASTER array must be equal to or larger
than the maximum of the first two values. If the storage of the alpha-
numeric data (Columns 41-80) of the Region Identification Table is
desired, the minimum value of NDQ is equal to LDES plus K-1 times the
number of regions minus one. The minimum storage value for the alpha-
numeric data of the Region Identification Table of the COM-GEOM

description of the sample target using the CDC computer is 910 + (5-1)
"N 1 or QRO

FAA VN TJUC .

D. GENI Checking Process

- As the GENI portion of the GIFT code checks the COM-GEOM descrip-
tion, a warning or error message may be printed. A warning message
notifies the user of a potential problem in the COM-GEOM data and that
a change may be necessary. A warning does not terminate the execution
of the GIFT code. However, an error will terminate the execution of the
GIFT code and the COM-GEOM description will necessarily have to be

changed.

Table XIII contains a printout of a Solid Table listed in Table
XIT which has errors introduced to display warning messages. Comparing
the code generated solid numbers to the input solid numbers (1 12, 2 18,
317,..., 8 4) reveals that the input solid numbers are not consecutivej
The code generated and input solid numbers can differ only when the
purpose of a run is to test the Solid Table for errors. The remaining
messages printed in Table XIII are explained in the paragraphs which
tollow.
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& SOLIDS

12RAW
12
18TRC
l8
17TRC
17
15TEC
15
15
13=EC
i3
l6eTeC
16
loe
21TeC
21
21
4ARB8
4
(7Y
4

Table XII. Input Used to Generate Solid Table Warning Message

USED TO GENERATE WARNING MESSAGES
8 3

“70. [ 3'50 0 llo 11-
11, 11, 11, 40, . .
-2. 4.5 27. 32» ° "12.
20 ?u (] o ] .
"2. “‘405 27. 32« ° ‘12-
. 2. ° o . .
° "7.5 ‘09. 20» Oo -12.
. . 3. o 3. .
le . (] [ (] *
0 . Ch o ° . 28,
. 7.5 . 745 . .
. 7.5 49, 0. . ~lec,
) ] Jo . 2e .
.‘7 L] [ ] [ ] [ ] [ )
-2 -4,5 27, 32. . .
. . 3. ] 3. .
1.'5 [ [ (] . .
"'75. "360 12,0 '75. 30. 112.
"75. 36. 4&‘. -75. “360 Q‘U-
-100, ~-24, 12, -100, 24.q 12,

-100, 20, 2‘0'. =100, -24, 20,



Table XIII. GENI Output of a Solid Table Containing Warning Messages
ENTER GENI TO PKOCESS GEOMETRY
TITLE - b SOLIDS USED TO CENERATE wARNING MESSAGES
TARGET UNITS & 3
NO. OF PECTANGULAR PARALLELEPIPEDS O
HO. OF SOLIDS 8
MAX NG. OF REGIONS 3
NO RPP DATA
DESCRIPTICN CF SOLIDS
11z RAW -76.9000 2.0000 35,0608 0.0600 11,6660 11.0000
11.0uC0 11,6000 11,0660 40,0000 0.0000 G.00G0
WAKNING IN DESCKIPTION OF RAw  SOLID NUMBER 1
VECTOK 2.6000 11.0030 11,0000 IS NOT PERPENDICULAR TO
VECTOR 11,6660 11.0000 11.6006 WITHIN .5 DEGREES
ERROR 18 54,736  DEGREES
WARNING IN DESCRIPTION OF RAk SOLID NUMBER 1
VECTOK 11.0000 i1.0060 11,0000 1S NGT PERPENUICULAR TO
VECTOK 40,0000 0.0000 0.0C00 WITHIN .5 DEGREES
ERROR IS 35,264  DEGHEES
2 18 TRC -2.90630 4.5000 27.0000 32.0000 ©.0000 ~12.0000
2.0000 2.0000
KADIUS OF BASE .EQ. RADIUS OF TOP - CYLINDER
3 17 TRC -2.0006 -4.5000 27.0000 32,0000 €.0000 -12.0000
0.0060 2.0000
RADIUS OF BASE .LT. RADIUS DF TOP = CONE IS UFSIDE DOWN
RADIUS OF TOP .EQ. O (APEX)
4 1% TEC 0.4009 -7.5000 49,0000 20,0000 0.0000 ~12.0000
0.000¢ 0.0000 3.00C0 0.00G0 3.0C00 0.00060
1,600
MAJOR AXIS .EQ. MINDR AXIS ~ BASES ARE CIRCULAR
AXES OF BASE (EQ. AXES OF TOP - CYLINDER
5 12 REC 0.0300 €.00G0 24.0000 0.0000 0.06000 26.600C
0.0006C 7.50C0 0.0600 7.5060 6.000C0 0.650C
MAJOR AX1S .EQ. MINDR aXIS - B4SES ARE CIRCULAR
6 1t TEC .0060 7.5000 49,0000 20,0600 ¢.C000 -12.0c0Q
0.0000 0.0000 3,000 0.0000 2.0000 0.Cu00
.7¢6C
AXES (OF BASE LT, AXES OF TOP - (CONE IS UPSICE OOwN
7 21 TEC -2.00¢C -4.5000 27.6CCO 32,0000 ¢.0060 0.0000
0.000¢ 0.0000 3.00C0 0.0000 3.6C00 0.060G
1.5000
MAJOR AXIS .EQ. MINOR AXLS ~ BASES ARE CIRCULAR
HEIGHT VECTOR IS PERPENDICULAK TO BASE
8 4 ARHA -75.6606  ~36.0000 12,0006 -75.6000 36,6000 12.00L0
-75.9000 36,0000 46,0000  -75.0000  -36.C200 48.G0UG
-100.6066  ~24.00CJ 12.0660  ~100.0000 2440000 12,0000
-100.,0000 20.006C 24,0000 ~100,0000  =24,0000 20,0600
1234 5678 158 4 2376 1265 437 v
WARNING IN DESCRIPTION OF ARB SOLID MUMBER 8
WAPNING IN DESCRIPTION OF FACE 4 12376 FACE IS PROCESSED AS ( 2 3 7 6)
FGUR POINTS NOT IN & PLANE  DNs 3,369
WARNING IN DESCRIPTION OF ARB  SOLID NUMBER 8
WARNING IN DESCRIPTION OF FACE 6 t4378) FACE IS PROCESSED AS ( 4 3 7 8)
FOUR POINTS NOT IN & PLANE  DNs= 2.886
LOCATIGON OF SOLID POINTERS LBdDY » 1
LOCATION OF SOLID DATA LSDLID = 9
RPP  BOX SPH  PCC  REC TRC ELL RAW ARB  TEC  TOR  ARS
NUMBE P o o 0 0 1 2 0 1 1 3 0 0
STORAGE 0 0 ¢ c 12 16 o 12 25 45 0 ¢
STORAGE FOP SCLID DATA 110
STORAGE FGR SOLID POINTERS 3
TOTAL STORAGE FOR SOLIDS 11e



The message "WARNING IN DESCRIPTION OF RAW SOLID NUMBER 1. VECTOR
11.0000 11.0000 11.0000 IS NOT PERPENDICULAR TO VECTOR 40.0000 0 0000

_______ U Y [ B VLU B¥; VLULIVIN, TUL.UVUUU UV.UUUUYU

0.0000 WITHIN .S DEGREES. ERROR IS 35.264 DEGREES" means that the

angle between the two vectors which represent the leg and the depth of
the right angled wedge (RAW) is equal to 90.0 - 35.264 or 54.736 rather
than the required value of 90 * .5 degrees. This warning message is
printed whenever the right-angled vectors of a RAW, BOX or REC solid

are more than .5 degrees from being perpendicular. If the error was
only one degree, would it be necessary to change the input of the solid?
An experienced user can determine the answer to this question on how

the errant solid is used to model a component and the values of the
overlap (TOL) and the gap tolerances (TOLLOS) specified on the Control

card for the GIFT code However 2a larce errar cuch ac 25 72764 dagresc

vvvvv AMURLVIT L, 4 14l gl LIV Sulil as JJ.404% GOETEeSs
indicates that either the parameters of the errant solid are incorrect
or the solid type should be changed.

"RADIUS OF BASE. EQ. RADIUS OF TOP -- CYLINDER" means that the top
radius of the TRC solid is equal to the base radius. If the input para-
meters for the TRC solid are correctly recorded, it is recommended but
not required that the TRC solid be changed into an RCC solid to shorten
the computer run time.

""/RADIUS OF BASE. LT. RADIUS OF TOP - - CONE IS UPSIDE DOWN' means
that the top radius of the TRC solid is larger than the base radius.

Lila Ll LT Qs UL SV il A@igli Ludil vab vaot daulu

The GIFT code assumes that the specified vertex is defined at the top
of the cone instead of the base.

""AXES OF BASE. LT. AXES OF TOP -- CONE IS UPSIDE DOWN" means that
the top ellipse of the TEC solid is larger than the base ellipse. 1If
the ratio of the semi-major axis of the base to the semi-major axis of
the top of the TEC is less than 1, the TEC cone is assumed to be upside
down. The GIFT interchanges the base and the top of the cone. Although

4 +ha OIRT de he £ thea
the LuLcLehanglng pcxfOrmeu uy tne GIrT COGe may o€ correct ror tne

errant TRC or TEC solid, it is recommended that the input cards be
corrected.

""RADIUS OF TOP, EQ. 0" means that the radius of the TRC is equal to
zero. It may indicate that some data is missing from your input.
However, if the data is correct, there is no need to change it.

"MAJOR AXIS. EQ. MINOR AXIS -- BASES ARE CIRCULAR" means that the
base of the REC and TEC is a circle instead of an eliipse. If the
solid is an REC and the input data is correct, it would be better to
define

] a 1t¥er riin time and ctnraca icg
define clid as an RCC because the computer run time and storage is

t s
less. If the solid is an TEC, the input data is correct and the height
vector is perpendicular to the base, it is possible to define the

solid as an TRC solid. The TRC solid would be preferred because the
computer time and storage is less.
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"HEIGHT VECTOR IS PERPENDICULAR TO BASE'" means that the height
vector of the TEC solid is perpendicular to its base. If the data is
correct and this warning message stands alone, no change of solid type
can be made.

"AXES o TO
of the semi-major axis of the base of the TEC solid is equal to the
length of the semi-major axis of the top and the length of the semi-
minor axis of the base is equal to the length of the semi-minor axis
of the top. If the height vector was also perpendicular to the base,
the TEC solid could possibly be changed to an REC solid.

£ RACE e "
f BASE, EQ. AXES of TOP -- CYLINDER" means that the length

"WARNING IN DESCRIPTION OF ARB SOLID NUMBER 8 WARNING IN
DESCRIPTION OF FACE 4 (2376) FACE IS PROCESSED AS (2376) FOUR POINTS

NOT IN A PLANE DN = 3.3639" means that the last vertex (6) of four

vertices (2,3,7,6) which define the face of an ARB solid does not lie in
the plane generated by the first three (2,3,7) vertices, the distance
the fourth vertex is from the plane is the value of the variable DN
(3.369). This warning is also printed for the 6th face (vertices
4,3,7,8) of solid "8 4ARB8'" and is printed whenever the value of the
variable DN is greater than 0.005 units. It is recommended that the
vertex for errant ARBs be computed and recorded accurate enough to pass
the 0.005 tolerance since it is difficult to determine values of DN

that can be ignored and still have an accurate COM-GEOM descripti

"3

Table XV depicts the error messages for a Solid Table printed by
GENI using the input listed in Table XIV.

"ERROR ITYPE...ARS" is printed when the input read by the GIFT code
does not contain one of the solid symbols (RPP, BOX, SPH...ARS) the code
required in columns 4 through 6 of the first card of each solid.

Other solid errors are prefixed by the following message: "ERROR
IN DESCRIPTION OF (solid type: TOR, BOX, etc.) SOLID NUMBER (solid

number)." The solid errors printed in Table XV may be interpreted as
follows:

"RADIUS.EQ.O" means that a radius is equal to zero. In Table XV,
this message is printed for the TOR solid. This message may also be
printed for the SPH, REC or the TRC solids.

"R1.LT.R2" means that length of the radius which runs from the
reo1i1larn -~

r of the TOR solid to the mid- PUL“L of the circular cross-sec
ss than the radius of the circular cross-section.

"MAGNITUDE OF VECTOR (integer number) IS 0'" means that the length
of the vector is zero. The number printed after the word "VECTOR"
indicates the recorded position of the errant vector. In Table XV,
"VECTOR 2'" means that the second (width) of the three vectors of the
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SAMPLE INPUT TO GENERATE ERROR MESSAGES

1
1TOR
1
280X
l
3RPP
4l L]
4
SELL
5
6REC
6
7TEC
7

T
BAKRBRG
o}
9ARBS
9

Y

1
2
1

Table XIV.

9
21,5

-74,

1 3XX

100
200

1.
-35.

75,

-6,
.
-36.
-360

130R

1

37,

13,
.
“36 »

48,

241!
L]
49.)
3,

33.5
12.\
48,
12.
2

le
148,

3o,

-20.

S
20,

2145
21.5
75,
75,

Sample Input to Generate Error Messages

48,

6o
6,
36,
36,

RFSERVED AIK CUOE
REGION 2
TOO MANY KEGIUNS IDENTIFIED

34,
le.
48,
24,
-12'
33.5
33.5

12.
48,



Table XV. GENI Output of a Solid Table Containing Error Message

ENTEP GENI TO PRUOCESS GEOMETRY
TITLE - SAMPLE INPUT TO GENERATE ERROR MESSAGES
TARGET UNITS ()

NO. OF PECTANGULAR PARALLELEPIPEDS 0

KO. OF SOLIDS

BAX NO. OF REGIONS 1

NO RPP DATA

DESCRIPTICN OF SOLIDS

ERRDR  SOL1D 1 1T7YPE DOES NOT MATCH AN ITY -~ APP 80X SPH RCC REC TRC ELL RAW ARS
1 1 ToRr 21.50C0 0.0000 37.0000 1.0000 0.0000
0.0000 1.0000
ERRDR IN DESCRIPTION OF TOR SOLID NUMBER 1
RADIUS.EQ.O
ERROR IN DESCRIPTION OF TOR SOLID NUMBER 1
Rl.LT.R2
2 2 80X -74.,0000 -33%,C000 13,0000 148.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000

ERROR IN DESCRIPVION OF 8OX SOLID NUMBER 2
MAGNITUDE OF VECTOR 2 1S O

3 3 RPP -75.0000 75.0000 -36.0000
ERROR IN DESCRIPTION OF RPP 3 ININ.GE.ZMAX
4 4 FLL V¥ 0.0000 0.6000 ¢.000C0
0.G000
ERROR IN DESCRIPTION OF ELL SOLID NUMBER 4
MAGNITUDE OF VECTOR 1 IS5 O
ERROP IN DESCRIPIION OF ELL SOLID NUMBEP 4
MINOR AXIS.E0.0
5 S5 ELL F 20.000¢C 0.0C0C 48,0C0C
5.000)
ERROR IN DESCPIPTION UF FLL SOLID NURREP <

LENGTH OF MAJOR AXIS .LE. DISTANCE BETIWEEN FOC!

6 6 REC v.0000 C.L000 24.C0C0

47

36,0000

0.0000

-20.,0000

0.6CC0

48.0000

0.0060

C.0oCu0

0.0C20

TEC TOR ARS
0.0000

¢.0000
34,0020

12.0€00

0.0000

48.C000

2R.0000



Table XV.

GENI Output of a Solid Table Containing

Error Message (continued)

0.0000 2.50C0
ERROR IN OESCRIPTION OF REC SOL1D NUMRER ]
NAJOR AXTIS.LT.MINOR AXIS
7 T TeC 0.0000 r.5000
0.0000 0.0000
0.0000
ERROR IN DESCRIPTION UF TEC SOLIO NUMBFR 7
RATIO .€0. O
8 8 ARDBSG 21.5000 -6.C00C
215000 0,0000
1230 4120
ERROR IN OESCRIPVION OF ARS SOLID RUMBER (]
ERROR N DESCRIPTION OF FACE 2 t 4120
FACE IS A LINF
ERROR IN DESCRIPIION OF ARB SOLID NUMPER 8
ERROR IN DESCRIPTION OF FACE 3 {4230
FACE IS A LINE
ERROR IN DESCRIPTION OF ARS SOLID NUPMBEP L}
NURBER OF POINTS LT, & t= 3)
ERROR [N DESCRIPTION OF ARB SOLID NUMBER L}
NUMBER OF FACES .LT. & (= 1}
NUMBER OF POINTS 3
9 9 ARBS 75.0000 -36.0000
75.0000 ~36.3000
100.0000 00,0000
1234 $120

NUBBER QF POINTS S

ERROR IN DESCRIPTION OF ARB SOLID NUNMBER 9
ERROR IN OESCRIPYION OF FACE 3 t52130)
ERROR IM SIOE DESCRIPTION
REMAINING POINTS ( 1-4 ¢ O) DO NOT LIE ON

ERROR IN DESCRIPTION OF ARS SOLID NUMBER 9
ERROR IN DESCRIPTION OF FACE 5 (54109
ERROR IN SIDE DESCPIPTIDN
REMAINING POINTS (-2 3 C O) DO NUT LIE ON

LOCATION OF SOLID POLNTERS LBODY = 1
LOCATION OF SOLID DATA LSOLID = 10
L 144 ®Ox SPH RCC RFC
NUMBER 1 1 0 v 1
STORAGE 0 0 0 o 0

STORAGE FOR SOLID DATA
STORAGE FOR SOLID POINTERS 9
TOTAL STORMGE FOR SOLIDS

0.0¢CO 5.C000 0.0000 0.0000
49,0060 2G.00C0 0.0009 -12.0000
3.0000 0.0000 2.0000 0.0000
33.5000 21.5000 6.0000 33,5000
0.0000 2145000 6.0000 33,5000
“ 2130 4310 0000 0000
FACE 1S PROCESSED AS t 1 2 0 0)
FACE IS PROCESSED AS ¢ 2 3 0 O)
NUMBER OF FACES 1
12.00C0 75.0000 36.00C0 12,0000
48.0000 75.0000 36.0000 48,00C0
12.0000
52130 $340 $ 410 0000

NUMBER OF FACES 5

FACE IS PROCESSED AS ( 2 3 % 0)

THE SAME SIDE OF THE FACE

FACE IS PROCESSED AS (1 & 5 0)
THE SAME SIDE OF THE FACE
Tec ELL RAW ARB TEC Tor ARS
0 2 0 2 1 1 0
0 0 ¢ 10 [ 0 Q

48

GENERATED

GENERATED



BOX solid is errant. This error is printed for any solid which uses a
vector to define its shape.

"ZMIN.GE.ZMAX means that the minimum Z (ZMIN) of the RPP solid is
greater than or equal to the maximum Z (ZMAX). This error message is
also printed if XMIN is greater than or equal to XMAX or YMIN is greater
than or equal to YMAX.

"MINOR AXIS.EQ.O0" means that the minor axis of the ELL solid is
equal to zero.

"MAJOR AXIS.LT.MINOR AXIS" means that the length of the major axis
of an errant REC or TEC solid is less than the length of the minor axis.

"RATIO.EQ.O means that the ratio of the semi-major axis of the base
to the semi-major axis of the top of the TEC solid is equal to zero.

"ERROR IN DESCRIPTION OF FACE (face number)'" identifies a face of
of an errant REC or TEC solid is less than the length of the minor axis
which describe the errant face: "FACE IS PROCESSED AS (vertices of
errant face)." This message is printed for two faces of the ARB4 in
Table XV: the second and third faces of ARB4 which are composed of
vertices (4,1,2,0) and (4,2,3,0), respectively. The error indicated for
both of these faces is '"FACE IS A LINE" which means that all of the
vertices defining the face lie on the same line, thus a plane or face is
undefined. The "FACE IS PROCESSD AS (1 2 0 0)" and "FACE IS PROCESSED
AS (2 3 0 0)" messages indicate that the fourth vertex is equal to
another vertex because it does not" appear in the “FACE IS PROCESSED AS"
message. The second vertex is the only vertex common to both errant
faces; thus, the values of the fourth vertex must be equal to the values
of the second vertex. The error message printed for ARBS, faces 3 and 5
is another example. The "ERROR IN-SIDE...DO NOT LIE ON THE SAME SIDE OF
THE FACE" message states that the vertices of face 3 (5,2,3,0) define a
plane which has the remaining vertices (1,-4,0,0) of ARBS5 on opposite sides
of the defined plane. Every vertex of a ARB solid which is not used to
define the face (plane) should lie on the same side of the face.

Table XVI illustrates the error messages for a Region Table printed
by GENI using the input listed in Table XIV. "ERROR IN DESCRIPTION OF
REGION (the region number) IN FIELD (the field number)" identifies the
errant region and the position (field) on the card defining the region
where the error occurs. The error message in Table XVI states that the
third descrlptor (fleld) of region number 1 contains two errors:

(1) "ILLEGAL OPERATOR" ("XX"is printed where only the "OR"
operator symbol or blank columns should be located.

(2) "SOLID NUMBER,.GT.NSOLID" indicates that the solid number (13)
is greater than the number of solids in the Solid Table.
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Table XVI.

GENI Output of a Region Table Containing Error Messages

REGION COMBINATION DATA

1 1 1 3 xx 13 OR

ERROR IN DESCRIPTION OF REGION 1
ILLEGAL OPERATOR

IN FIELD

ERROR IN DESCRIVYION OF REGION 1IN FIELD
SOLID NUMBEK.GT.NSOLID

ERROR TN DESCRIPTION OF RFEGION 1 NEED (OR}
2 2 2 0 0

ERROR MNUMBER OF REGIONS,GT o NRMAX

LOCATION OF REGION PDINTERS LREGD =

LOCATION OF REGIOUM LIST LREGL =

NUMBER QOF DESCRIPTORS

STORAGE FOP REGION PDINTERS
TOTAL STORAGE FOR REGIONS

TERMINATION 0N GEOMETRY INPUY ERROR
IERR» 20

2 0 0 Q Q Q
3

3

WITH FIRST DESCRIPTOR

0 0 9 0 Jd 0

103
104

[y



"NEED (OR) WITH FIRST DESCRIPTOR'" indicates that an "OR" is used
in the description of the region; however, the required "'OR" is used in
Columns 7 and 8 was not recorded.

specified on the Target Specification card (Columns 21 to 30) i

than the number of regions contained in the Region Table.

"ERROR NUMBER OF REGIONS.GT.NRMAX'" indicates that number of regions
s les

€SS

The Region RPP Equivalent Table has one warning and one error
message. '"**DIAGNOSTIC**REGION (region number) IS NULL REGION" is a
warning message indicating that a region has no volume. This can be
desirable especially when a one-to-one correspondence between the solid
and region numbers is maintained. This warning message changes to
"**DTAGNOSTIC**THE FOLLOWING REGIONS ARE NULL: followed by a list of
null regions when the No Print Option (Column 10) is specified on the
Control card. The error message "REGION (region number).GT.MAX REGION
(maximum number of Regions)'" is printed whenever the region number in
Columns 1-10 of Region RPP Equivalent Table is larger than the maximum
number of regions specified in Columns 21-30 of the Target Specification

regio
card.

Table XVII contains the warning and error messages that are
generated by GENI for the Region Identification Tabhle listed in Table XIV.

"ERROR IN IDENTIFICATION OF REGION (region number) ILLEGAL TO INPUT
SPACE CODE (number)' means that the air space code used is the same as
the Signal Code for end of components along a ray (columns 61-65)
specified on the Control card.

"WARNING IN IDENTIFICATION TABLE REGION (region number).GT.MAXIMUM
NUMBER OF REGIONS (maximum number of regions)' means that a specified
region number is greater than the number of regions described in the
Region Table. This message is usually printed when fewer regions were
described in the Region Table than was intended.

As previously stated, the processed COM-GEOM data is stored in a
large common equivalenced array in the GIFT array code called the MASTER-
ASTER array. Stated in BRL Report No. 1802, the size of MASTER-ASTER is
stored in a variable called NDQ. Also stated in BRL Report No. 1802,
good estimation of the amount of storage required for a COM-GEOM
description is 45 words of storage for each solid described. Table XVIII
contains the formula to compute an accurate value for the MASTER-ASTER
array and NDQ. If enough storage is not allowed at any particular point
in the processing of the COM-GEOM description by GENI, an error message
will be printed and normally execution of the code will be terminated.

"NO ROOM FOR SOLID DATA. LSOLID.GE.LRPPEQ NDQ (the value of LSOLID

Liny LOoUVL: IV L ._.‘_,._‘ .....

the value of LRPPEQ, and the value of NDQ)'" is printed if the variable
NDQ is less than or equal to seven times the number of solids plus one.

93]
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Table XVII . GENI Output of a Region Identification
Containing Warning and Error Messages

IDENTIFICATION TABLE

KEOGION 1TEM SPACE DESCRIPTION
1 0 9 RESERVED AIR CODE
ERRUR IN IDFNTIFICATION OF KEGIUN 1
[LLEGAL 10 INPUT SPACE cobt 9
2 100 0 REGION 2
3 200 0 TOO MANY REGIONS IDENTIFIFD
wWAKNING IN TDENTIFICATION TABLE REGION 3 «GT. MAXIMUM NUMBER (F REOGIUNS
LUCATIUN OF IDENT TAWLE LIRFO = 4]
STURAGE FUR IDENT TABLE 2
LUCATION Al FHA REG DESCRIPTIUN LDES = 46

STUKAGE FOR ALPHA REGJION DESCRIPTION 8




Table XVIII. Formula to Compute Storage Requirement
for MASTER-ASTER Array
MASTER-ASTER Storage = 4 * number of Solids + 7 * number of RCCs
(* = times) + 12 * number of RECs + 8 * number of TRCs
+ 15 * number of TECs + 4 x number of SPHs
+ 11 * number of TORs +12 * number of ELLs
+ 6 * number of RPPs +15 * number of BOXs
+ 12 * number of RAWs + ARB storage
+ non-convex ARS storage + convex ARS storage
+ 14 » number of Regions
+ number of Region Descriptors
+ 6
+ alphaumeric storage

numb%é_gf ARBs
: 4* number of faces per ARB + 1
1

number of non-convex ARSs
Non-Convex ARS Storage = Z 88 + 4*(L+2*N*(M-1)
1
where L = number of points read directly
M = number of curves
N = number of points per curve

number of convex ARSs

Convex ARS Storage

hedper ARS + 1
1

; 4* number of non-degenerate faces

Number of Region Descriptors is the number of non-zero numbers in

columns 7 through 69 of Region Table.

>

NasiAnc

lphanumeric storage

N = 4 for CDC computers, 7 for UNIVAC computers, and

w
W
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''"NO MORE ROOM FOR SOLID DATA

LOCDA = (location) LRPPEQ = (location) NDQ = (value of NDQ)'" is
printed whenever the variable LOCDA is greater than or equal to the
variable LRPPEQ. LOCDA is the location in the MASTER-ASTER array of
the solid currently being stored. LRPPEQ is the location in the MASTER-
ASTER array of the temporary Solid RPP Equivalent Table. The storage

required for the Solid RPP Equ1valent Table is released after the

Region RPP Equivalent Table is computed. If GENI has processed over
three quarters of the Solid Table at this pcint, doubling the size of
the MASTER-ASTER array and the variable NDQ is a good rule of thumb
for correcting this error.

""NO MORE ROOM FOR REGION DATA

LOC = (location) LRPPEQ - (location) NDQ - (value of NDQ)" i
printed when there is not enough room in the MASTER-ASTER array to store the
region descriptors. LOC is the location in the MASTER-ASTER array of
region descriptor currently being stored. The number of region
descriptors is the count of all the non-zero numbers in columns 9

through 69 of the Region Table. Increasing the size of the MASTER-ASTER
array and NDQ by fourteen times the number of regions plus the number of
descriptors remaining to be processed should correct this error.

'NO ROOM FOR IDENTIFICATION TABLE

LIRFO (location) NRMAX (number of regions) NDQ (value of NDQ)" is
printed when there is not enough room in the MASTER-ASTER array for the
Region Identification Table. LIRFO is the location of the starting point of

i |
the storage for the Region Identification Table in the MASTER-ASTER
array. Increasing the size of the MASTER-ASTER array and the variable
NDQ to equal the value of the number printed next to "LIRFO" plus the
number printed next to "NRMAX' in the error message plus three times the
number of solids will correct this error.

"NOT ENUF STORAGE TO PRINT IDENTIFICATION TABLE BY ITEM - OPTION
TGNORED

LITEM (location) LAST (location) NDQ (value of NDQ)'" is printed
whenever the Ordered Identification Table Option is specified on the
Control card (column 7) and there is not enough room in the MASTER-
ASTER array to store the region number - space code - item code packed

word and the alphanumeric aescrlptlon for each region. The number next
to "LAST" in the warning message is the minimum size required for the
MASTER-ASTER array and the variable NDQ in order to perform this option.
The GIFT code does not terminate execution because of this error
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"NO ROOM FOR WORKING STORAGE

LEGEOM (location) NDQ (location)' is printed when not enough room
is made available in the MASTER-ASTER array for temporary storage which
is used while the GIFT code is tracing a ray. The number next to LEGEOM
is the minimum size required for the MASTER-ASTER array and the variable
NDQ in order to correct this error

NO ROOM TO STORE ALPHA REGION DESCRIPTION'" is printed when there
is not enough room in the MASTER-ASTER array to store the alphanumeric
description of the regions in the Region Identification Table. If there

is not enough room in the MASTER-ASTER array, the GIFT code does not
terminate execution but the columns in the output which would contain

the alphanumeric description of a region will be left blank. The alpha-
numeric descrlption of a region can be particularly helpful to an
analyst when he is debuzglng a COM- GEOM descrlptlon. Increa51ng the

size of the MASTER-ASTER array and the variable NDQ to equal the number
printed next to the value '"LEGEOM" printed in the Storage Summary Table
plus N times the number of regions where N=4 for the CDC computers, N=7
for the UNIVAC computers, and N=10 for the IBM computers will ensure
that the alphanumeric description of the regions is stored.
E. GIFT Basics
To understand the output options of the GIFT code, a discussion of
the Azimuth and Elevation Angle Reference System and the grid is pre-
sented. The x, y, and z cartesian coordinate system defined in BRL
Report 1802 is used to reference the spacial location of the parameters
recorded in the COM-GEOM description, an azimuth and elevation angle is
used by the output options of the GIFT code to specify a view plane
(attack aspect) of a target. Figure 4 displays the relationship betw
the A7zimuth and Elevation Anocle Reference QVQme associated with th

CiiT Raaniauil Qo DACValaiUll Allgat AT T2 LT daouilal Lil 13

output options and the x, y and z coordinates associated with tar rget
description data.

e r-f

In Figure 4, the "TOP VIEW'" of the simplified tank illustrates
different angular values of the azimuth angle. The dashed circumscribed

circle around the ""TOP VIEW'' may be interpreted as the top view of the
path that an individual would make on the ground as he walked around the
tank. The point R is the point where the X~ axis intersects the circum-
scribed circle and the point 0 is the origin of the x, y and z coordi-
nate system of the COM-GEOM description. An individual at point R

looking toward point 0 is at the reference position where the azimuth
angle is zero degrees. The angle formed at the points R, 0 and P is

45 degress; therefore, an individual standing at point "P" looking
toward 0 is at the pos1t10n where the azimuth angle is 45 degrees. The

azimuth angle then varies from 0 to 360 degrees as an individual moves
from point R counterclockwise around the tank on the dashed line
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The "SIDE VIEW" of Figure 4 of the tank is used to illustrate the
different angular values of the elevation angle. The points 0 and R are

in the same position as in the "TOP VIEW'" of Figure 4. The view from
i n

a2 o M - e A 2 a4l e A rre A B T . -~ PR S Ry P P .
point R towards point 0 is then the view where the elevation angle is
zero. The angle between points R, 0 and Q is 90 degrees; therefore, the
elevation angle of the view from point Q towards point 0 of the tank is

90 degrees. The elevation angle varies from 0 to 360 degrees as the
point of view circles the tank from point R in a clockwise direction.
The Azimuth and Elevation Angle Reference System allows viewing the
target from any desired aspect.
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A view plane containing the origin of the COM-GEOM description is
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then pro ected onto the view Dlane
forming a two dimen51ona1 shape which is then enclosed by a rectangle
called a grid. A grid is divided into equal squares or rectangles
called grid cells. These grid cells are situated so that the origin of
the COM-GEOM description is located in the center of one of the grid
cells. Figure 5 depicts a grid and its parameters.

n O

Each grid cell can be identified by its matrix p051t10n. The grid
containing the origin of SEOR
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A ray (line) is traced through the target perpendicular to the
view plane in each grid cell. The location of the ray within the grid

cell may be either the center of the cell or a 'random' location. To
determine the random location of the grid cell, the grid cell is
further divided into a ten by ten cell matrix or 100 cells as depicted
in Figure 6. These "little" cells are numbered from zero to nine in
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directio from bottom to tov e of thacoe "13++1at ~nlle 3c nirkad
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at random and the ray is traced through its center.

The GIFT code uses a grid to generate the data for most of the
output options. The rays that are generated through the grid cells
contain starting points in a plane which is parallel to the view plane
and lies completely exterior to the COM-GEOM description. The distances
rrom the Startlng p01nt of the ray to the po ints of 1ntersect10n of a

error message

The error message is printed so that an analyst can determine why
the overlap occurred. Table XIX is divided into three sections labeled

A, B and C. Section A describes the ray and regions intersected by the
ray in a general form. Section B presents the two or more regions that
overlan Cectinon C decerihac the overlapning regions in more detail
TV~ Lutlo M w LAVl ~ UMevJIJwil dAUuwO Cilw VVwi LKAPIJ ‘.5 J.\/B.LUIID il Hiv i o ucevalii,

Section A contains the x, y and z coordinates of the 'STARTING
POINT OF THE RAY," the "DIRECTION COSINES OF RAY'" (a normalized vector
with the same direction as the ray) and a subsection which contains a
list of all regions that the ray intersected (ray history). This ray
history lists from top to bottom the regions in the order they are
intersected as the ray proceeds from the starting point. The second

Aratliimn 1TakhalaA I'T"I"l'_‘ll" 2o 4+ha 34+a Anda mismhar £Aaw +ha masciAan 13igo4ad 3 e
Luliuilgl i1avucicu 1 1 LD 45 UIIT 11Tl LUUCT uiivcel 1vul LHe 1CE1Vll 115LCU 1]
column one If the item code is zero. it is likelv that the region is
column one. If the item code is zero, it is likely that the region is
an air space. The third column labeled '"DIST IN" is the distance along
the ray from the starting point of the ray to the point where the ray

enters the region. If the value of "DIST IN" is extremely large such as
1 x 1033 (may be printed '"***__ "), the starting point of the ray is
inside the region. The column labeled "DIST OUT" is the distance along
the ray from the starting point to the p011t where the ray exits the

_-— e 2 Lo o PR _ =1 P T L -1 - 1 ll'l‘\f‘ll 2 - ~l 2 e A e o e - - Y e al JE—— Y a i
reglo . ine column 1abeled LUOT 1S tne (llblian(,e along wne I'dy Irrom
+ha mnAatnt whawa +ha ray antawre +ha maginn A +ha mnATnt whara 14 aAavidto
L11CT PULIIL WIIT1L T L11T La)’ CTIl1ILT 1D L1LIC LCS.LUII Ly L1 PUJ.IIL WwWIilIT 1L T 1L CTALLD
the region. The columns labeled ''SQOL SURF" are the solid and surface
numbers of the solids at the entrance and exit points of the inter-

section of the ray and the region. Table XX identifies the surfaces of
solids by their surface code numbers. If a surface code number is
negative, the solid is being exited by the ray at the entrance or exit
points. The columns labeled "X IN...X OUT" are the x, y and z coordi-
nates of the entrance and exit points of the region.

Tha infarmatinn in the cection marked R in Tahle TY 1i¢ ¢cimilar +o

111C Alliviinac ivil 411 Ll SULVLAVIL nainvu o 411 iQuaiav EA AR AN 4o <& AilA LGl “wv
the information printed in the ray history portion marked A. The total
ray history is edited to pinpoint the regions that overlap
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Table XIX.

PO I I I I BRI I I

/ STARTING POINT OF RAY
DIRECTIOM COSINES OF RAY

| NUMOBER OF INTERSECTIUNS UF
‘ AEGIUN  BTEM oEST IN
22 4019 vecvecraed
3.10%48
3.10580
“4.43057
4.,09601
10.09117
15.000C0
25,06060
43.38401

22 401
19 <
13 3031

v
. > 10l

(" LHROR - FOLLOWING KEGLUNS
| wecion o1si 1M OIS
1y 3.10588 S
23 3.10568 ‘.

FRROK - FOLLUWING REGIONS
REGIUN oISy 1IN 0Is

2l 4.43057 10,

8. o

o 22 09601 9

 RLGLON L] 11EN 0
‘ 0P SULLD TvP

1] 19 ELL ¢ee00

NUMBER OF INTERSECIIONS OF

REGIUN LIEM  OUST N

19 (I XXIXIRX KXY

REGION 23 1en ]
QP SOLiD Tve
+ 23 RCC

NUNBLR OF INTERSECTIONS OF

‘ REGIUN L1Tkn  DIST 1IN

23 ° 3.10588

REGLON 21 ITEM 400
P SULLD TvP
+ 21 BOX

NUABER OF
REGION 1lenm
21 4o

INTERSECTIONS OF
oNst 1IN
4.43057

REGION 2e 11EN
OF soLiv TvP
* 22 RCC *een0

- 23 RCC

4«01

NUMSER OF INTERSECUIIONS UF
REGION 1Ttn DT IN

2 4D) 40000000000

- 22 401 d.u9601
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S0 0 4 ¢ 4t s e v 0 b e s LRRUK 1 ¢
22,9000V 0.060C00 51415000
~1.000L0 0.0L000UC 3.00C00
RAY AND ALL ReGIUNS IS 9
DiIsSy wufl L0 SOL SURF  SUL SURF X IN
3,1u5880¢000000000 0 Q 23 Jetoieetere
4.43C057 1.3247 23 3 21 2 16.894)
4,43057 1.3247 23 3 21 2 16.8941
10.09117 5.66L0b 21 2 2% -1 15.5694
9.00662 +91006 23 -3 22 -1 11.9040
15.00000 4, 90L8 21 -1 13 3 9.9088
25.,00030 10.00C0 13 3 13 -3 5.0000
43,3846l 18,3846 13 -3 L9 -1 ~5.00G¢
64.60425) 1.0579 19 -1 5 -1 -23,3846
OVERLAP
1 oul Los SUL SURF  SOL SURF X 1IN
43057 1.3247 23 3 21 2 16.894)
43057 1.3247 23 3 21 2 16,8941
OVERLAP
1 oul Los SuUL SURF SOL SURF X in
09117 5.66006 21 2 21 -1 15.5694
00662 «9106 23 -3 22 -1 11,9040
SPACE 2 DESCRIPTION INSIDE AR (BWBBLE)
RIN ROUY LOS SURFI SURFO X IN
s 43.38401%¢00000000 /] 10000000000
RAY AND REGION 19 1S 1
oISt uur Las SOL SURF SOL SURF X IN
03.38401000000000¢ 0 0 19 —1eeetesnoee
SPACE 1 OESCRIPTION GUN AIR
RIN ROUT LOs SURFI SURFU X IN
3. 10588 8.09601 4.9901 3 3 16,5941
RAY AND REGION 23 1S 1
DIST LUT LOS SOL SURF  SOL SURF X IN
8.09601 4.9901 23 3 23 -3 16.8941
SPaCt 0 DESCRIPTION GUN RECEIVER
RIN ROUT Lus SURFI SURFOU X IN
4£,43057 10.09117 %.6606 2 1 15,5694
RAY AND REGION 21 18 1
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SPACE 0 DESCRIPTION GUN BARREL
RIN ROUT tos SURFI SURFU X IN
1080000 9.C060620000004000 0 1000000000
3.10568 8.09601 4.9901 3 3 16,8941
RAY AND REGION 22 1S 2
D1ST oul Lus $0L SURF SOL SURF X 1IN
Joluotigesseeedee [] 0 2} Jeeteseceee
9.00662 w9100 23 -3 2 -1 11.904C
¢ 0 6 5 ¢ 4 0 6 0 0 0 & & 9 6 END ERROR 1
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0.0000
0.0U00
¢.0000
0.,0000
0.0000
0.0000
¢.0000
6.0000
0.0000

Y IN
0.0000
0.0000

Y IN
0.00C0
0.00C0

Y IN
06,0000

Yy IN
0.0000

Y IN
0.0000

Y IN
¢.0000
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0.0000
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Y iN
0.000C
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Y our
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Example of an Error Message Printed When Two or More Regions Overlap
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Table XX. Identify Surfaces of Solids by Their Code Numbers

Solid Code
Type Surfaces Numbers
RCC
REC base 1
TRC, top 2
TEC! side 3
TOR)
ELL} (only one) 1
SPH)
RPP XMIN 1
XMAX 2
YMIN 3
YMAX 4
ZMIN 5
ZMAX 6
ARBE (Surface code numbers correspond to the
order in which faces are described)
ARBS ‘ 1,2,3,4 1
Faces 5,6,7,8 2
having i,5,8,4 3
vertices 2,3,7,6 4
1,2,6,5 5
4,3,7,8 6
ARB7 1,2,3,4 I
Faces 5,6,7 2
having 1,4,5 3
vertices 2,3,7,6 4
1,2,6,5 5
4,3,7,5 6
ARB6 1,2,3,4 1
Faces 2,3,6,5 2
having 1,5,6,4 3
vertices 5,1,2 4
6,3,4 5

(o]
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Table XX. Identify Surfaces of Solids by Their Code Numbers (continued)
Solid Code
Type Surfaces Numbers

ARB5 1,2,3,4 1
Faces 5,1,2 2

having 5,2,3 3

vertices 5,3,4 4

5,4,1 5

ARB4 1,2,3 1
Faces 4,1,2 2

having 4,2,3 3

vertices 4,3,1 4

BOX Surface containing 1 1
vertex and normal 2 3

to vector number 3 5
Surface opposite 1 2
vertex and normal 2 4

to vector number 3 6

RAW Surface containing 1 1
vertex and normal 2 3

to vector number 3 5
Surface opposite 3 6

vertex and normal
to vector number

Slant surface

N

ARS Given a sur 'F, ce number P of an ARS with M
curves and N ints per curve:

The curve in which a vertice of the surface
is located = 1 +[(P + I - 1)/2N] + Mod(P + I - 1,2 )

+ Mod[(P + I - 1)/2,2 ]

3

where I = 1, 2, 3 and Mod is equal to the remainder
of the first argument when it is divided by the
second argument.
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Section C describes the overlapping regions in more detail. Each
region description consists of two parts, a part which supplies specific
information about the ray and the region's solids and a part which gives
a summary of the ray and region interaction. The first part contains an
identification line ("REGION 19...ELL1" is the identification line for
Region 19 in Table XIX) which supplies the item code and the alpha-
numeric description of the region. The GIFT code will print an error
message if the regions that overlap have item codes or different air
space codes. Regions 21 and 22 in Table XIX are two overlapping regions
which have item codes. Regions 19 and 23 are two nvpr]ann1no rno1nnq
which have different air space codes. The lines that follow the identi-
fication line define the solids which are intersected by the ray that
are used to describe the region. The column under "OP" is the operation
(+,-,"OR") performed in the Region Table as described in BRL Report
1802. The column under "TYPE" is the type of solid. The remainder of
the information printed is similar to the information previously dis-
cussed. The portion of the total ray history which the region con-
tributes to is the second part of each overlapping region description.
It also contains information previously discussed.

III. OUTPUT OPTIONS

The output options such as AREA, CHECK, etc. may be categorized
by the general type of computing they perform. Each of the output
options has parameters which can be adjusted to the particular job
performed. The set of cards for a particular output option can be a

subset of cards containing a number of output options. An output
option is randomly accessed by the GIFT code and can be referenced more

option is randomly accessed code efe
tﬁan once in the same card deck To gain access to an output option,
the GIFT code requires a Declaration card which contains a left adjusted
code word such as AREA, CHECK, PICTUR, etc. in Columns 1 through 6.
Table XXI contains the code for the output options and a brief descrip-
tion of the tasks they perform.

A. AREA tion

f th
regions of the COM-GEOM descr1pt1on from any set of azimuth and eleva-
tion angles. The centroid of the presented area and the centroid of
the perimeter of the COM-GEOM description are also computed. A
pictorial representation of the grid cells hit, missed or on the perim-
eter can also be plotted on the printer or plotter or both. Figures
7 through 9 describe the input cards for the AREA option.

If the error message '"*** ERROR IN AREA **** NUMBER OF REGIONS
(number of regions) EXCEEDS SIZE OF ARRAY AREA AND ARRAY ITEM (size of

arrays)," the arrays called AREAS and ITEM and the variable MAXREG have

to be changed to equal or exceed the number of regions in the COM-GEOM
description.
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Table XXI.

Code Word

AREA

GRID

MOMENT

PICTUR

Description of GIFT Output Options

Descrigtion

Computes presented area of regions.
A user defined subroutine.

Checks regions for overlap errors and
plots silhouettes of regions on the
printer.

Produces parallel ray data used for
vulnerability analysis.

Computes weights and the moment of
inertia about the center of gravity.

Generates a line drawing of the
COM-GEOM data with hidden lines
emoved.

. O

~

o

rinte

!

¢

i+

plots region RPP Equivalents.

Produces burst point ray data for
vulnerability analysis.

Tracks a ray and prints a detailed

2 e s

Computes volumes and center points
of regions.

Plots intersection of COM-GEOM
description with a plane.
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[aV

ciry
pr1nt
Figure 7.

41-50

centimeters,

the COM-GEOM

areas are to

Control Card for AREA Option

51-80

ZHIN

ocated at LENRPP in ASTER.

Figure 8.
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y - =

read only i€
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Target Enclosing PPP Card for AREA Option (Optional,
‘T on Control Card for AREA)



32 3 3 as 36-37
PLPR | CENTER | GRID | VARSIZ

41 80

-0 ) nze ) o21-30 |31
] ¥ CELstz | PLoT

| 39 4
SYNHIS | SYNHIT SYNPER

FORMAT (3F10.0,5L1,2X,3Al1)
A - Specify the Azimuth Angle in degrees
3 - Specify the Elevation Angle in degrees
CELSIZ - Specify the grid cell size (Default = 4.0)
PLOT - "T" Plot picture of hit, missed and perimeter grid cells on plotter
PLPR - "T" Plot picture of hit, missed and perimeter grid cells on printer
CENTER - "T" Rays arc tracked through the center of the grid cells in the viewing plane
- "F" Rays arc tracked through a random point in the grid cells in the viewing planc
GRID - "T" and PLOT = "T" Draw grid squares on plotter
VARSTZ - "T'" and PLPR = "T'" Distort the vertical length of the grid cell to present o true
picture of the COM-GEOM description on printer. This option normally scts vertical
length of the grid cell to be 10/6 times CELSIZ
SYMMIS - PLPR = "' Symbol to print for missed grid cell (Default = blank)
SYMHIT - PLPR = "I" Symbol to print for hit grid cell (Default = "I'")

SYMPER - PLPR = "T" Symbol to print for perimeter grid cell (Default = "2")

Figure 9. View Card for Area Option




Table XXII is an example of the printout of the AREA option using
the input of Figure 10 and the sample target COM-GEOM description of
Table I. The portion of Table XXII labeled A with heading "TARGET
PARAMETER. .." describes the enclosing RPP of the target. The portion

of the labeled A section with the heading "VIEW PLANE" describes the
grid of the target for the selected a21muth and elevation angles. The
""HORIZONTAL LENGTH'" defines size of a box which would contain the en-
closing RPP of the target whose horizontal and vertical sides would be
paralliel to the view plane. The "BACK OFF DISTANCE'" is the distance
the starting points of the rays are from the view plane which contalns
+ha 7 a O ha

tne ¢ the \40 t fe]
a a ) id. The
mi
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inimums and

gin

v
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nd vert

e Fh
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dir
"HORIZONTAL RANGE'" and "VER
maximums of the grid which

cell size.

sc 1
plots is eight times the gri
ired, the variable CELL in s

The rectangle labeled B in Table XXII is a pictorial representation

of the grid. 'M" represents those grid cells in which the ray missed
the target. '"H" represents those grid cells in which the ray hit the
target. '"P" represents those ray hit the target which also lie on the

border (perimeter) between those hit and those missed.

ble XXII labeled C

C ins the presented area for

The por la c ins the 1ited
each visible exterior region. For example, the presented area for
Region 3 is 2864.5104 square centimeters. The second portion is a table
of presented areas of each visible exterior region sorted by identifi-
cation code. Those regions with zero presented areas cannot be seen
from this view. The portion labeled D in Table XXII displays the cen-

vvuTT

troid of the presented areas in Table XXII as ''H=.0370 meters and V =

The portions labeled E and F in Table XXII displays the same
azimuth and elevation angles as in the first view but the option to
distort grid cells to give a true picture of the COM-GEOM description
on printer was chosen. The vertical cell size was changed to 3.333 in
the section labeled E by the GIFT code because the printer is set to
six vertical lines per inch. The default printer characters were

19

cartinn

~L &+ »nid in tha
I G in i 58Cuiin

chosen for the pictorial representation of the gri
labeled F.

An example of the plotter pictorial representation of the AREA
option is displayed in Figure 11. The grid cell size does not have to
be distorted to display a true picture of the COM-GEOM discrption on
the plotter.

68
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Table XXII. Sample Output for AREA Option

(Compressed
ENTER AREA
('
ATINUTH 90.000
ELEVATION 0.000
TARGF1 PAPAMTTEFS X
nINIMUN -1C0.000
RAXTHUNM 100.0C0
CENTIP 0.000
DIKENS TONS 200,000
VIEV PLANE
HORITIONIAL LENGTH 200.000
VEFTICAL LENGTH 63.000
DEPTH 72.000
BACK Off GISTANCE 56,000
CEMTER 0.0G0
HOFZ CELL SHZE 2.000
VEPY CELL SIZE 2.000
HORIZONTAL RANGE  -100.000
VEKRTICAL RANGE 0.00¢C
NURBER HORZ CELLS 101
NUMBER VERT CELLS 33
NURBER OF CFLLS 3333

HORI2ZDNTAL PAGE
VERTICAL PAGF
SCALE 1S 1.0 IN.

OPTIUN SEV TO CHUDSE RANDOUM POINT

OPTION SEV TO PLOY ON CALCOMP

12.623
4,129

16.00 1IN,

. OPTINN SET TO PLNT ON PRINTER

for Display)

\ i
-36.000
3¢.000
G.000
72.000

31.500

100,000
64,000

FIRST SEED FNR RANDDM NUMBER GENERATOR

N CELL

F

+0uo
63.0C0
31,59
6H3.000

o o
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Table XXII. Sample Output for AREA Option (continued)
(Compressed for Display)

AZIMUTH 90.0 ELEVATION 0.0

MORIZONTAL CELL SIIE 2.000 IN,
VERTICAL CELL SIZE 2.000 IN,

4 HHHHHHHHMHHHHHHHHHHFHH”HHHHHFHHHHHH&HHHHHHHHHﬂHHﬁHHHHNHHHHHNHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHN
HHHHHH"HHHHHFHHHHHHHHHHHHHHHHHHHHH"HHHHHHHHHHPPPPFP'HPPPHﬂHHHHHﬂHHHHHHHHNHHHHHHHHHHHHHNHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHNHHHNHHHHHHHHHHHHHHHHFHHPPHNHHNMNPMMHPHPHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHNHHHHHH
HHHHHHHHFPKHHHHHHHHHHﬂHHHHHHHHHHHHHHHHHHHPPHHMMHNNHHHHHNHPHPHHPHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHIHﬁH
HHHHHHPHFFFHHHHﬁHﬂHHHHHHHHHHPHHHHHHHHHHHHPNHHHHHHMHHHMHHHHHHPNHHHHHHHHNHNHHNHHHHHHNFHHHHHHHRHHHHHHHHH
HHHHHHHHHHPNHHHHHﬂHHHHﬂHHHHHHHﬂHNHHFHHHPPHNHNHHHHHHHHHNNHHHHHPHHHHHHHHHHHHHHHNHNNHHHHHHHHHHHHHHHNHHHH
HHﬂHHHHHﬂHFHHHNHHHNNHHNHHHHHHHHHHHHHHHHPHHHHNHMHHHHHHHHNHHHNHPHHHHHHHHHHHHHHHHHNHHHHHNHHHHH"HHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHNHHHHHHHNHHHHHPHHHHHPN“NHHKHHHNHHFF“”HPHHHHHHHHHHHGHHHHHHHHHNHHHHHHHHHHHﬂHHHH
HHHHHHHHHFHHHH”HHHPPPPHPHPHHHPPNHPHPHPHHHHHHHHHHNHHHHHHNHNHHMHPHPPPHHPPHHP”HPHPPHPPPHHPHHHHHHHHHHHHHH
HHHHHHHHHHHHPPPPPPHHHFPHPHPPPNHP'HPHPHHHNHHHHHHHNMHH“HHHHHNHHHHPHHNPPHHPPHPPHPHNPHHHPPHPPHHHHNHHHHHHH
HHHHHHHHHHHPHHHHNHHHMHNNHHHHNNNHMHNHHNNHHHHHNHHHMHHHHNHNHHHHHHHNHNHHHHHHHHNHNHNHNHNNHHHNHPHNHHHHHHH“H
HHHHHHHHHPHPHHHHHHHHHHHHHHHHHRHHNHRHHHHHNHHNNHHHNHHNHHHHHHHHHHHMHHHHNHHHHHHHNNHHHHHHNNHHHHPHHHHHHPHHH
HHHHHHHHHHPNHHHHHHHHHHHHHHHMHHHHHHNNPHNHMHHNHFHNHHMHHHHHHHMHHHNHNHHHNHHHHHHHHHHMHHHNHNNHNHNPHHHHHHHHH
HHHHPHHHHHVHNHHHHHHHKHHNMHHHHHHHHHHHHHNHHNHNHHNMHHHHHHHNHHHHHNHHHHHHHHHHHHHNHHHHHRNNNMHHHNKHPHHHHHHHH
HHHHHHHHHFHHHHHNHHHHMHNHHNHHHHHNMHHHHHNHHNNHHHHHHHNHHHHHNHHHHHNNHHHHNHHMHHHHNHNKHNNNHNHHHHHHPMHHHFHHH
HHHHHHHHPNHHHNHHHHNHHHHHMHHNHHHHHHHHHHHNNHNHHNHHHMHHHMMHNNMHNHHHHHHHNMHMHHHHHHHHHHHHHHHHMHHHPHNHHHHHH
HNHHHHHPHHHHHHHHHHNHHHHHHHHHHNHHHHHHHHMNNHHHHHHMHHHMHNHHHHHHNHHNHNMHHHHHHHHHNHHHNHHHHH“HHHHHHPPHHHHﬂH
HHHHH"HPHHHHHHHNHHNHNHHHNNHHHNHHHHHNHNNHHHMHHHNHHHHHHNHNNHHHHHHHHHHHHHHNHHHNMHHHHNHNHHNHNNNMNHHPHHHHH
HHHHHHPHHNHNHHHHHHHMHHHNHNHMHNHNNHHHHNHWHHHHHHHhNHMHHHNHHHFHHHNHHHHHHHNHHHHHHNHNHNHNNNHHHNHHNHHHPHHHH
HHHHHPHNHMHHHHHNHHMMHNHHHNHMHHHNNNHHNHHHHHMMHHHHMHHHHHHHNNMNNHHHHHHHMHHHHMHNHNHHHHHHHHMHMHHNHHMHHPHHN
HHHHHPHHHNHHHNHHHHHHHHHHHHHHHHHHMHHHHNHHHHHHHRHHHHHHHHHNNHHHHHHMHHHHHHHHHHNHHHHHHHHMHNHHHHHHHMHHHHPHN
HHHHPHHNMNHNHHHHMHHHHNNHMHHNHHHMHHHHHNHHHHHNHHHHMNHHNHHNMHhHHHHHH“HHMHHHH“MNHHHHHNHhHHNHHHHHHHNHHHHPH
HHHPNHHHHHHHHHHHHHHHHHHHHNHHHHHHMHHHHHMNHNHHHHHHNHHHHHHHNNPHHHMNHH"HNNHHHNHNNNHNHHHHNHNHHNNHHHHHHHHPH
HﬂPHNNNHHHHHHHNHHHHHHHHHMHHHNHHHHHHHHHHHHHNHHNHHHHHNMNHHHNHNHNHHHHNNHHHHM"HHHNNHHHHHHHHHHNNHHHHHHHHPH
HHPHMHNHHNHHHHNHMHHHHNHHNHHHHHHHHHNHHHHHMMHHHNHHHHHHHHHHHHHNNNHHNHNHHHNHHHNNNHHHHHNMHMHHHN“NHHHHHHHPH
HPHPPHPPPPNPPHMMHHNHHHHHHHPPPPHPHHPPHHPHPPPHNHHPPHPPPHHPHPNHHPPPHPHHHHPPHPHHHNHHMHNHHHHHHPPMPPHPHHHHP
HHPHHPHHHHPHHPHHHHHHHNHHHPHHHHPHPPHHPPHPHHHPPPPHMPHHHPPHPHPPPHHHPHPPPPHHPHPNHHHHHHHNHHHPPHHPHHPHPPPPH
HHHHHHHHHP#HHHPHHNHHNHHHHPHHHHHHHPHHHHHHPHHHHHHHHHHHHHHHHHHNHHHNHHHHHHHHHHHPHHHHHHHNNNPHHHHHHHHHHHHHH
HHHHHHHHHﬁHﬂHHHPNHHHHMHHMPHHHRHHHHHHHHHHHHHHHPHHHHHHHHHNHHHHHHHHRHHHHHHHHHPMHHHHHNHMHPHﬂHHHHHHHHHHHHH
HHHHHHHNHHHHHHHPMHHHMMHHNPHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHNHHHHHHﬂHﬂHHHNPHHHHHHHNHPHHHHHHNHHHHHHHH
HHHHHHHHHHHHHHHHPPHNNNHHPHHHHHHHHHHHﬂﬂHHHHHHHHHHHH”HHHHHHHHHHHHHHHHHHHHHHHHHPHHNMHMHPHHHHHHHHHHHHFHHH

HHNHHHHHHFFHHHHHHHPHHHMPHHHHHHHHHHHHPHHHHHFHHFNHHNHHNHHHHHHHHHH”HHHHHHHHHHHHHPHPMHPPHHHHHHHHHHH"HHHHH
L‘ HHHHHHNHPHHHHHHHHHPPPPPHHHHHHHHHHHHFHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHNHHPHPPHHHHHHHNHHHHHHHHHHH



Table XXII. Sample Output for AREA Option (continued)

(Compressed for Display)

AZIMUTH 90.0 ELEVATION 0.0
HORIZONTAL CELL SIZE IS 2,000 IN.
VERTICAL CELL SIZE IS 2,900 IN,
AREAS IN 50.CH.
NUMBER OF CELLS HITY l1ee6,
(’ﬂEGION 1TEM PRESENTED AREA REGION ITEM PRESENTED AREA REGION ITEM PRESENTED AREA REGION IVEM PRESENTED APEA
1 4C¢ O, 2 1041 0. 3 100 «28645104E +04 4 160 «35612832E+04
] 101 029225728E¢04 6 100 317676736405 7 651 Q. 8 652 «29935424E404
9 5532 0. 16 654 ©30651552E4C4H 11 2701 0. 12 111 0.
13 3031 0. 14 3C¢31 0. 15 3031 0. 16 3031 0.
17 3631 0. 1P 3031 C. 19 o 0. 20 G 0.
C < TOTAL AREA «4B8154742E405
ITEM PRESENTED AREA ITEM PRESENTED AREA ITEM PRESENTED AREA 1TEM PRESENTED AREA
c 0. 0 0. 40 0. 100 «31767678E405
10¢ «2B8645104E+404 100 035612€32E+04 101 ¢39225728L 404 111 0.
651 0. 52 029935424E+04 653 0. 654 «30451552E+04
1041 0. 2771 0. 3031 0. 3031 0.
\_ 3c31 0. 3031 0. 3631 0. 3031 0.
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Table XXII.

AZINMUTH 92.0 ELEVATION 0.¢

Sample Output for AREA Option (continued)
(Compressed for Display)

TARGET CENTER 0,000 0,000 31,500 IN,
CENTROIO OF AREA
H = «C370 M .
V= 7544 M,
NUMBER OF CELLS 1R66,
CENTROID OF PERIMETER
H = 0134 N,
vV s 7111 M,
NUMBER OF PERIMETER CELLS 220,
FIRST SEED FOR RANDOM NUMBER GENERATOR 0
NEXT SEED FOR RANDOM NUMBER GENERATOR 11800047
TIME FOR VIEW 20335 SECONDS
(]IIHUTH 90.000
ELEVATION a.0c0
TARGET PARAMETERS X Y I3
MINIPUPY =10C.000 =36.000 «0C0
MAXIMUM 1¢0.C00 36.0)C €3.000
CENTER c.C00 C.030 31.5C0
DIMENSIONS 200.009 72.000 €3.0C0
VIEW PLANE
HORIZONTAL LENGTH 200.000
VERTICAL LENGTH 63,000
DEPTH 72.000
BACK OFF O1STANCE 56.000
CENTER 0.000 31.500
E 4 HORZ CELL SIZE 2.000
VERT CELL SIZE 3.323
HORTZONTAL RANGE -100.000 100.000
VERTICAL RANGE 0.C00 63,333
NUMBER HODRZ CELLS 101
NUMBER VERT CELLS 20
NUMBER OF CELLS 2020

FIRST SEED FOR RANDOM NUMBER GENERATOR

OPTICN SET TO CHOOSE RANDOM POINY IN C

\ OPTIUN SET TO PLOT ON PRINTER

11800047

ELL
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Table XXII, Sample Output for AREA Option (continued)

(Compressed for Display)

AZIMUTH 90.0 ELEVATION 0.0
HORIZONTAL CELL SIZE 2.000 IN.
VERTICAL CELL SIZE 3,333 IN.

(’ . 2 2

22 2222121222222
221121}11111141311122
211111131111141120101122
2101331301101110112100120212
22 2 222222 222222222 2211111111011111411111110110222222222222 2222222222222
Zl12212111lll?lllllllll?lellllllllnllﬂllﬂlllllllllllllllll11111211111111111112
lellIllllllllllllllllllllllllllllllnllnllnllllllllllllllllllllllllllllllll1111122
lelllllllllllllllllllllllllllllllllkllﬂllhlllllllllllllll]lllllllllllllllllllllllz
2?1111111111llllllllllllllllllllllllllﬂllKllkll11llllllllllllllllllllllllllllllllllllZZ
Zllllllllllllllllllllllllllllllllllllllhllk]llllllllllllllllllllllllllllllllllllllllllllZ
lellllllllllllllllllllllllllllllll]llllllllllnlllllllllllllllllllllllllllll111111]111111122
311lllllllll)llllllllllllllllllllllllllllnllﬂllllllllllllllllllllllllllllllll1111111111111112
221111111111lllllllllllllllllllllllll!lllllllllllllllllllllllllllllllllllllllllllllll111111111122
ﬂllhlllllllllllllllllllllll11121111111111211l1211111111l21111121111211111111111111111211111111212M2
2222222222222211111111111122222 2222222222 22282 222222222 22222 2222 22222111111111112 c2222222 2 22
211111111112

22111111122
2221212
. 22

AZINMUTH G0.0 ELEVATION 0.0

HORTZONTAL CELL SIZ2E IS 2.0C00 !N.
VERTICAL CELL SIZE IS 3,323 1IN,
AREAS IN 50.CHM,

NUMBER OF CELLS HIT 111C,

REGION 1TtM PRESENTED AREA REGION ITEM PPESENTED AREA

1 “c 0. 2 1Ce1 0.
5 101 «38709600L+04 [} 10¢ «31569829E+CS
9 €52 0. 1c 654 cBB17147E404
13 3¢31 0. 14 3031 C.
17 3031 0. 18 3031 ¢,
TOTAL AREA 47741 640E+05
1TEM PRESENTED AREA 1TEM PHESENTED AREA
c 0. 0 0.
1CC «29247253E404 100 «356980853E404
651 0. 652 2 29264T253E404
1c41 0. 2701 G,

3031 oO. 3031 0O,

211111111112
2111111222
211122
222

REGION ITEM PRESENTED AREA REGION 1TEM PRESENTED AREA
3 100 «2924T253E404 4 100 +35698853E+04
7 651 0. 8 652 e29247253E+04

11 2701 0. 12 111 0.

15 3031 O. 16 3031 0.

19 o 0. 20 o 0.
ITEM PRESENTED AREA ITEM PRESENTED AREA

40 0. 100 +31569829E+05

101 +3B8T709600E+04 111 0.
6%3 0. 654 «2B8B81714TE04
3031 O. 3031 0.
3031 0. 3031 0.
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Table XXII. Sample Output for AREA Option (continued)
(Compressed for Display)

AZIMUTH 90.0 ELEVATION 0.0

TARGET CENTER 0.C00 G.000 31,500 IN.
CENTROID OF AREA

H - 0340 M,

V = «7576 M,
NUMBER OF CELLS 1110.
CENTROID OF PERIMETVER

H = 0397 N .

vV . 7128 M,
NUMBER OF PERPIMETER CELLS 203.
FIRST SEED FOR RANDOM NUMBER GENERATOR 11400C47
NEXT SEED FOR RANDOM NUMRER GENERATOR 7201143
TIME FOR View «721 SECONDS
TINE FOR AREA 3.0656 SECONDS

LEAVE ARCA




12 3.4 3516 10 11712 13,14 1516 17:18 19:20.21:22 23124 25,36 27128 29:30 31332 33!34 35.36 37!38 39 40 41 42 43 44 &5
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Figure 10. Sample Input for AREA Option
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SAMPLE INPUT FOR GIFT PROGRAH

SCALE 15§ 1.0 IN. =

16.00 IN.

Figure 11.

NOV. 30.1973

Plot from AREA OPtion Using
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B. CHECK Option

s basic search £ ap gions.
tte areas and o} ns

L4
Q
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1

from the front side and top views. It can search for the phanton armor
that is generated by the GIFT code when two adjacent regions described
as air use different air space codes. It can compute the normal thick-
nesses of the region at the entrance and exit intersection points of
selected rays and the rotation and fallback (azimuth and elevation)
angles of a vector normal to the entrance and exit surfaces.

a left adJusted code word in columns 1 through 10 and additional data in
columns 11 through 80. All of the code words are optional except
"REGION'". '"REGION" initiates the execution of the CHECK option. The
code word "REGION'" will be assumed on any input card which has columns
1 through 10 blank. Figures 12 through 20 describe the input for the

TInoy —
io

r A
LneUR Opt

[N
=

the 1nput data for the CHECK option in Flgure 21. The CHECK option
output for each region consists of three parts. The first part
consists of an identification line. The identification line contains

the Region Identification Code number or Air Space Code and (if enough
room has been allowed in the MASTER-ASTER array) the alphanumeric de-
scription of the region. The second part consists of four lines.

The first line describes the grid cell and the last three lines de-

scribe the region enclosing RPP. The third portion depicts the front,
side, and top views consisting of the computed presented area and
volume and a printed silhouette of each view of the region. The com-
pleted volume of region 6 in Table XXIII is 5287.7 for the front, 9891.1
for side and 20031.0 for top or all three v1ews should
be roughly equivaient but, io

hallaw havy and +hae nlates
hollow box and those yaauc

missed by the rays in the front view; similar
side and top views. In this case, the volume of the region should be
the sum of all three views. The character printed depicts the number
of pairs (one entering, orie exiting) of intersections the ray made with
the region. This technlque helps to better visualize the region. The

Q-:l.

3
o
C
N
¢

the printer character "2 with an elliptical hole in the top or bottom
side apparent by the printer character '"1". If the number of pairs of
intersections is greater than 9, an "M" is printed. If an error is
encountered by the ray, a '"*" is printed. The front view depicts the

0 degree azimuth and elevation, the side view depicts the 270 degree
azimuth and O degree elevation, and the top view depicts the 270 degree
azimuth and 90 degree elevation aspect angles of the COM-GEOM de-
scription. The horizontal axis of the printer plot is numbered from
the minimum to max1mum value of x or y of the reglon RPP. The vertical

Am +ha m
vin L



1-10 11-20 21-80
'CELL SIZE® CELSIZ

FORMAT (A6,A4,F10.0)
CELSIZ - Specify the vertical length of the grid cell (horizontal
length of grid cell is the number (usually 6) of vertical
lines per inch divided by 10 times CELSIZ)

(Default = 0.0)

Figure 12. CELL SIZE Card for CHECK Option

1-10 11-20 21-80
'INCREMENT ' CELINC

FORMAT (A6,A4,F10.0)

CELINC -

Specify the number of lengths one of the dimensions
of a region RPP is divided
(Default = 10.0)
Figure 13. INCREMENT Card for CHECK Option
1-10 11-20 21-80
'MIN ARER’ AMIN
FORMAT (A6,A4,F10.0)
AMiN - Specify the minimum area allowed for a grid cell.

(Default = 1.0)

Figure 14. MIN AREA Card for CHECK Option

77



11-80

FORMAT (A6,A4)

Print the normal depths, rotation and fallback angles for all regions.

Figure 15. ALLDEP Card for CHECK Option

1-10 11-15 16-20 21-80

'ARMDEP ' ILWR TUPR
FORMAT (A6,A4,215)

Print the normal depths, rotation and fallback angles for armor regio
only
ILWR - Specify lower limit of the armor region's item codes;
IUPR - Specify upper limit of the armor region's item codes.

(Default "ILWR" = 100, "IUPR" = 199)

Figure 16. ARMDEP Card for CHECK Option
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—

EW(

w

)

FORMAT (A6,A4,3(A5,5X])

VIEW(I) - Specify codes that designate which views are to be checked.

Left adjusted codes are:

"FRONT' = Azimuth 0°, Elevation 0°

"SIDE" = Azimuth 270°, Elevation 0°

"TOP" = Azimuth 270°, Elevation 90°

"ALL" = All three previous views

{Default = "ALL")
Figure 17. VIEW Card for CHECK Option
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1-6

11-20 21-30 J1-40 41-50

CARD( 1)

CODES(3) CODES(4)

CODES(1) CODES(2)

Si-60 [ _61-70
CONES(6)

AL :ALR.
CODES(S) CODES(T)

CARD(1)

CODES(I) -

(Default "OPTION" = "CHECK" and '"PICTUR"

FORMAT (A6,Ad,7(A3,7X))

- "OPTION" Specify options to use
- U"NO"

Specify options not to use

Left adjusted codes with one word for every 10 columns.

Only the first three characters of each code word is required.
Codes are:

"CHK" or 'CHECK'" - Check regions for overlapping

"PICTUR" - Plot silhouettes of regions on printer

"AIR CHECK" - Check air regions for holes or voids
"DESCRIPTION'" - Print solids of region and ray intersections
"REGIONS" - Print ray and intersections

""RAY" - Print ray history by region

"COMPONENT'" - Print ray history by item code

; "NO'" = all others)

Figure 18. OPTION Card for CHECK Option

1-10 11-80

'RESET"

FORMAT (A6,A4)

Reset all default values:

IIVIEWH = HALLH
"OPTION" = "CHECK" and "PICTUR"
"'NO" = "REGION'", '"RAY'" and "COMPONENT"
"INCREMENT" = 10.0
"CELL SIZE" = 0.0
"MIN AREA" = 1.0
"ALLDEP" = False
""ARMDEP"' = False
"ILWR" = 100
"IUPR" = 199
FIGURE 19. RESET Card for CHECK Option
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1-10 11-15 16-20 71-75 76-80
'REGION’ LIST(1) LIST(2) e LIST(13) LIST(14)

FORMAT (A6,A4,14A5)

LIST(I) - Signify which regions are to be checked and/or pictured.
Region numbers or code words are aiiowed. Alliowable code

WOI'Clb are:

"ALL" - Do all regions

YALL EXCEPT" - Check or picture all regions except those
s c+ad
LD Loeu

p—

"THRU" - Through, '""100 thru 150" means do regions 100 thru 150

"END" - Last region number, '"100 THRU END" means do regions |
100 through the last region |

(If Cols 1-80 are all blank, terminate CHECK Option) ’

-~ —~—r—— s ~

Figure 20. REGION Card for CHECK Option

The horizontal and vertical grid cell lengths are the same for all |
three views and are adjusted to present a ''true'" picture on the printer. '
The grid cell lengths can be determined a number of different ways.

The default method for determining the grid cell lengths is accomplished
by findlng the smallest of either the maximum vertical dimension or the

SIS I PN T - . Ry ~L ~11 + 1.

maximum horizontal dimension of all three views and uJ.V.LuL“g it into
ten equal segments. If the area of the grid cell is less than the
default (1.0) or a specified minimum area, then the grid cell lengths

are adjusted to equal the minimum area. If the region would take more
room than allowed on the printer page, the grid cell lengths will be
adjusted so that it will fit. The printout contained in Table XXIII
portrays the default as well as some manual methods of selecting the

grid cell size. The vertical cell length (6.0) specified in the second
check of region 6 is overridden because the printer plot would not fit
+ha naca

Cile Pas\.« .

The lines labeled B through G in Table XXIII are an example of the
printout obtained by using the input card whose printout is labeled A.
The line labeled B is a header line denoting the grid cell location in
the matrix of the region silhouette. The lines labeled C through G

contain information similar to the error print for overlapping regions
previously discussed in Section II.E, GIFT Basics. The lines labeled C
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Figure 21. Sample Input for CHECK Option
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)

ENTER CHECK

REGIUN 6
REGION [ 1TtH

HORTZONTAL CeLL SIIE

ANIN -795.CC XMAX
YHIN =36.00 YMAX
IMIN 1¢.00 IMAX
FRONT
AREA
2663, P

Y-12345670Q012345067

22222222¢c22222222
22222c22222222722
2222222222222¢:222
22222222222222222
2222222222?2222222

e

CFLL STZE [
RIGION 6
REGLON 6 11EM

HORTZONTAL CELL SIZE

XM[N -75.00 XMAX
YHIN -35,00 YNAX
INMIN 12.00 lrax
FRONT
ARE A
2e71.9

1234567890123456709

Y-
4

1 2222222222222222222
2 2222222222222222222
3 2222222222222222222
& 2222222222222222222
5 2222222222222222222
6 22:02222222222222222

TNCRENENT 1.
QPTION REGION R
view FRONT

KEGIOM 14

Table XXIII.

Sample Output for CHECK Option

(Compressed for Display)

100 SPACE o UFSCKIPTIUN BUDY-CENTER €-20-19-7-
432 VERFICAL CELL SIZt 7.20 AREA OF CELL
715,00 XLENGTH 150.100
36,00 YLENGTH 12.00
48,003 ILENGTH 36.0C
stot
VOLUNE ARt A VUL unE
52871.7 4969.9 9891.1
X-1234507890123456TR9012345678901234%
14
1 2222222222222222222222222222222
7 22222222222222222222222222222222
3 2272222222222222222°2%222222¢22222222
4 22 22222222222202222222222 22
S 2 22222222222222222222222 2
100 SPACE 0 0t SCPIPIION BODY-CENTER 6-20-19-17-
3.7% VERTICAL CELL Silt 6.2% ARFA OF CELL
75.00 XLENGIH 150.00
36.00 YLENGIN 72.00
48,00 ILENGTH 36.00
S10¢
VOLUNME ARE A VOLUNE
53643.8 5156,3 10312.5
X~1234567890123456709012345676901234567P90
4
1 2222222222222¢22222222222222222222 222222
2 222222222222222222220222222 222222022222
3 227222222722222222222222222 2222222222222
4 2272222222222222222220222222022222 22222
5 22 2e22222222222222272222¢22222 tx4
o 2 2222222222222R222222222222 2
AY com Dt <

8-9-10 PPP

31.10

Tur
AREA VOLOME
1OBRA & 2C031.0

X-123456GTH901236506TR90123456TR9012349
-

1 2111112222222222222¢2222222222111112
2 2222222222222222222222222222222:2222
3 2222222222222222222222222222222222
& 22222222222222111111122222222222222
S 222222222272211111001000102222222722222
6 22222%¢222222111111111b11222222222222
T 22222222222222111111122222222222222
6 222222222222222222222222222222222
G 222222222c2222222222222222222222222
O 2111112222220222222222222222211111%2

6-9-10 PP

2304

Toe
AKEA WOULUME
112%0.0 20343.8

N=-12364567H90127490678901234567R9017234567A90
|

I 21011k12222c22¢2222222222222222221111112
2 2111101222222222222222222222222221111112
2222222222222222222222222222222222222222
h 222222222222222222222222222222222722222
% 22222222222222211h1k11111)122222222¢0222222
6 2222222222222211111111111122222222222222
T 2222222222222211111110110122222222222222
B z222222222222221111111111222222222222222
9 222222222222222222222222222222222 2222222
0 2222222:222222222222222222222222222222222
o2141001222222222222222222222222221111112
2 21111011222272222222222222222222222)111112
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Table XXIII.

(Compressed for Display)

1] -3.000 v %2,000 I 1 v, 1 NLHRER 1F INTERSECTINNS 1
NUMBER OF INTERSECTIUNS UF PAY AND REGIDN 1« 15 1
REGIUN TTEM orst IN DEST QuY tns SOL SUPF SOL SUPF X IN
14 3031 2R. 41719 29.570%2 1.1530 19 -1 5 -1 -22.4172
PEGLON 14 1TLe 3031 SPACE L) UELSCRIPTIDN MAN-HEAD 14-13
0P SOL1D TYp RIN rOLT Ltus SURFI SURFD X IN
. 14 SPH 2.00001 Y.¥9959 8.0C00 1 1 4,0000
STARTING POINT QF RAY 6.00CCU -).Lcocl 52.000¢C1
DIRECTION COSINES OF RAY -1.J0900 C.COUuL( 0.000CO
NUMBFR OF INTERSECTIIONS OF RAY AND ALL COMPDN(NITS 3
REGINN (1 H) PEGION (nUT)
soLIn MUN
ITEM DIST IN DISY Oufr Los Surt SURE X IN Y IN
11100043000 000000000000 Q.00 0 0 0 bl 0 C 00000000 -3,000
o 2.0C00 10.00600 A. 00 14 1e 1 1e 14 -1 4,000 -3.000
101 29,4172 29,5102 1.15 M S | 9 5 -1 -22.%17 -3.000
NUMBER OF INTERSECTIONS OF RAY AND ALL REGIDNS 1S 4
REGION ITem o1sT IN 0IsT out LosS SNL SURE SOL SURF X IN
19 Qoe0s00stss0e 2.30001¢%¢0000000 0 0 14 14666000000
14 3C3) 2.C0001 ?.99%99 R.VCO0 14 1 14 -1 4.0000
19 0 9.99999 28.41719 1B. 6172 14 -1 19 -1 ~4.,0000
5 101 2B.41719 29.57022 1.1530 19 -1 5 -1 =22.4172
H 3.000 Vv $2.000 1H 2 1v } NUMBER OF INTERSECTIDNS 1
NUMBER UF INTERSFCTIUNS (OF RAY AND REGION 14 15 1
REGION JTEM DEste IN vIsr oul Los SOL SuP SaL SURF X IN
14 30M: 2B.41719 27.%7022 1.1530 19 -1 5 -1 =-22.4172
REGION Ja 11eM 3031 SPACL ) ODESCEIPTION HAN-NEAD 14-13
apP SHID TYe RIN LALIVA ] LusS SUKRET SURFU X IN
¢ 14 SPH 1.99999 10.00001 8.0000 1 1 4.0090
STARVING POINT (OF RAY 6.00000 1.599999 52.00001%
DIRECTIUN CHSEINES OF RAY -1.0v000 0.00uCY 2.02000
NUMAER (OF INTERSFCITONS OF PAY AND ALL CUMPUMENTS 3
ReGIUN (IN) REGION (QUT)
SGLY soLio
1ien 0LsSt IN 0Lst out LOS SuPy SUKHE X IN Y IN
1110040800000 0000000000 0,00 [] 0 0 b] [1] 0 60000040 3.000
3031 2,000 10.Cv00 €.00 14 14 1 1% 1« -1 4.000 3.000
101 2A8.4172 29.5702 1.15 5 19 -} 5 b -1 -22.417 3.000
NUMBER (F INTFRSFCILIUNS GF RAY AND ALL REGIONS 1S 4
REGION | RER,] oSt IN 0DIST uut tos SOL SUKE SO SuRt A 1IN
19 [ AEE XX AN RN Y] 1.9999G¢0¢ 0000040 v 0 14 IEEZEE RN RN N
14 3031 1.999v9 10.90CC1 e.CC00 1s 1 14 =1 “.0C0C
19 1] 10.00001 28.41719 1R, 4172 16 -1 17 -1 -4.00CO0
5 101 8.41719 29.57022 l.1v20 19 -1 3 -1 -22.4172

Y IN L IN
-3.0009 52.0000

Sei

Y IN 1IN
-3.0000 52.00C0
Z IN X ourt
52.0006¢¢000000
52.000 -4.000
52.000 -231.970

Y IN T IN
-3.0000 52.0000
-3.0C0V 52.06G00
-3.,0000 92.0000
-3.0000 52.0000

Y IN 7 1IN
3.0000 92.0000

SPH

Y IN 1 IN
3.0009 52.0000
l IN X uul
52.00C¢¢¢000 000
52.00C -4.000
52.00C -23.5170

T IN L IN
3.0000 92.0000
3.0000 22.0900
3.0u00 52.000V0
3.00C0 52,0000

Sample Output for CHECK Option (continued)

X uur
~23.5702

X ayt
-4.0000

Y oul
-3.000
-3,000
-3.,000

X DUl
«.0000
-4.0000
=22.4172
-23.5702

X Ous
-21.5702

X nul
-4.0000

Y Qurt
3.0co
3. 000
3. 000

X DUl
4.0000
-4.0000
-22.6172
-/1.5702

Y our 7 0uy
-3.0000 52.0000
Y aur L o0uy
-3.0000 52.G000
SPACE
1 out Los
52.000 Jeesdeee
52.000 3 18,42
$2.000 9. 0.00
Y Jut l uul
-3.0000 52.0000
~3.0000 52.0C00
-3.0000 52,0000
-3.0000 52.0600
Y 0uy i vt
3.0000 52.0000
Y aur 1 our
3.3000 52.0000
SPACE

1 o Las
52.000 Jeeesees
52.000 3 1Rr.42
52.000 9 0.00
Y ooul 1 uul
3.0v00 %2.0000
3.0000 52.0000
J.ouno 52.0000
3.0000 52,0000
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Table XXIII. Sample Output for CHECK Option (continued)
(Compressed for Display)

REGION 14 1TEM 3031 SPACE 0 DESCRIPTION  MAN-HEAD 164-13 SPH
HORIZONTAL CELL SIZE 6,00 VERTICAL CELL SI1ZE 10.00 AREA OF CELL 60,00
XMIN ~5.00 XMAX 5.30 XLENGTH 10.00
YMIN ~5.,00 YMAX 5.00 YLENGTH 1C¢.00
IMIN 47.00 IMAX 57.00 ZLENGTH 10.00
FRONT S10t TOP
AREA VOLUME - AREA VOLUME AREA
120.0 560,0 0.0 0.0 0.0
Y-12 X-1 x-1
H z Y
111 1 1
RESET
0PTION AIR CHECK
MIN AREA 6.
ARMDEP
REGION 4 19
REGION 4 ITEMN 100 SPACE 0 DESCRIPTION BOOY-RE AR o ARBS
HORTZONTAL CELL SIZE 4,32 VERTICAL CELL SIZE 7.20 AREA OF CELL 3l.10
XMIN -100.00 XMAX =75.00 XLENGTH 25.00
YMIN -36.00 YMAX 36,00 YLENGTH 72.00
ININ 12.00 ZMAX 48,00 ZLENGTH 36.00
FRONT SIDE ToP
AREA VOLUME AREA VOLUME AREA
2643.8 36534,73 559.9 35269.2 1555.2
Y-12345678901234567 X~123456 X-123456
2 1 Y
1 110101131100111211 1 1 1 11
2 11111111111111111 2 11 2 11111
3 1111111111401 3 1111 3 111111
% 11111111111111111 4 11111 4 111111
5 11111111111111111 5 111111 5 111111
) 6 111111
7 111111
8 111111
9 11111
0 11

VOLUME
0.0

VOLUNME
36170.8




S8

H 9

H V
t7- 1
( 3~ 2)
f16- 29
(12- 3)
{ 8- &)
( &~ %)
(17=- 5)
t 6= 1)
« 5= 21
{ 3- 3)
( e~ 3)
( 5~ 4)
{ 4- 5)
( 5- 1)
(2~ 3}
( 5~ &)
{ 2~ 6}
( 5-7)
( 2- 9)
( 5-10)

Table XXIII,

ROTUIN)
0.0

. 040
‘0.0
0.0
0.0
0.0
0.0
~115.6
-115.6
~115.6
-115.6
-115.6
-115.6
180.0
180.0
180.0
180.0
180.0
18C.0
180.0

FBUIN)
0.0

Sample Output for CHECK Option (continued)
(Compressed for Display)

LOSUIN)
3,214
9.5643
9,643
16.071
224500
2%5.000

3,00
70.3068
66.221
57.92¢
70.36E
66.221
62.074
29.2586
14,742
29.2%8
14,742
29.298
14.742
29.25¢6

NOPM(INY
3.214
9,643
G643
16,071
22.500
25.0C0
3.C00
63.438
59,700
52,222
63.438
59.70¢
55,961
19.486

9.419
19.486

9.819
19.48¢

9.619
19,486

ROT(OUT)

180.0
180,0
180.0

180.0 "

160.0
180.0
115.6
115.6
115.6
115.6
115.6
11546
115.06
0.0

»
»
»

c0oo0oo0O
(- N-N-N-N-N»)

FBLOUT)

41.8
41.8

Lasaut)
3.214
94643
9.643
16.071
22.500
25.€00

3.000
70.368
66.221
57.926
70.368
66.221
62.074
294258
14,742
29.258
14.742
29.258
L4,742
29.258

NORM(QUT)
2.398
7.193
7.193

11,988
16,784
25.000.
1.298
63.438
59.700
52.222
€3.436
59.7Q0
55.961
29.25%8
144762
29.258
14,742
29.25%6
14,742
29.258
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Table XXTII.

(Compressed for Display)

1 1 1 1 1 1 1 1 1 1 1 1 1 1 wAPNING - PHANTOM ARMOR GENFRATED FOUR
STARTING PULNI OF RAY ~P.4H084 12.646491¢ 63.0000C
DIRECTION COSINES OF KAY Qo.c0000C J.0I00L -1.00000
NUMBLR OF INTFRSECTIUNS OF RAY AND ALL COMPOHENTS 3
REGIUN (IN) PEGION {DUT)
soLlio soLIo
TTEM  OIST IN 0DLST vut LOS SUkt SURH X IN Y IN
101 9.2904 12.6817 3.3 5 P 1 © 5 19 1 ~9.,487 12.649
111 16.CC00 16,0000 ¢.00 v 0 0 0 g 0 -9.487 12.649
100 50.0000 $1.0000 1.00 6 20 =Y 6 b -5 -9.487 12.649
NUMBER OFf INTERSECTIONS OF RAY AND ALL PEGIUNS IS 4
REGION ITENM DIST 1IN oLrst out LoS SOL SURF  SOL SURF X IN
5 101 9.29039 12.58166 3.3913 5 1 19 1 -%.48680
19 0 12.60166 16.00000 3.3183 19 1 20 3 -9,40068
20 0 16.90000 $0.C0007 14,0C00 2¢ ] 20 -9 ~-9.64068
6 100 50.00000 91.00000 1.0000 20 -5 6 ~% ~9.4068
INTERSECTIONS OF ALL SOULIDS AND RAY NUMBER 1909
SOLID Yye RIN LAHT]) Los SURFI SURFO X IN
9 ELL 9.,29939 20.70961 11.4192 1 1 ~9.40860
6 RPP 15.C0000 51.CC000 36,0000 6 5 -9.40868
19 FLL 12.681606 17.31834 4.6367 1 1 ~9.4068
20 ROX 16.00000 50.02000 34,0C00 6 b ~9.4068
REGION 5 tien 101 SPACE o NESCRIPTIUN HusBLE =6~
ue soLin fye RIN rROUT Lus SUREI SURFOD X IN
+ 5 ELL 9.29039 20,70461 11.4192 1 1 ~9.4868
- & RPP 15.00u00 51.00000 36.0030 6 5 ~9.4068
- 19 tLt 12.68166 17.31034 4.6367 1 1 -9.40868
REGION 19 JIEN 0 SPACE 3 DESCRKIPTION INSIDE AIR (BUuALE)
uP SoLlD tye RIN rROUT ins SWRFI SURFO X IN
. 19 ELL 12.681066 17.31834 4.6367 1 1 -9.4068
- 20 sOx 16.00000 50.G0000 34,0000 ] b =Y. 4068
REGION 20 ETEN 0 SPACE 2 DeSCriPTION INSIOE AIR (BODY) 20
OP sOLiD Yyp RIN ROLT LOsS SUKFT SURFD X IN
. 20 80X 16.060000 5C.C00L 0 34,0000 6 5 -9.48068
REGION 6 [ R 190 SPACE 0 DESCRIPTIUN BOUY-CENTEW 6-20
0P SOLID ¥yP RiIN POUT LS SURF I SURFO X IN
. b RPP 15.C0000 51.00000 36.0000 ] 5 -9.4868
- 20 8Ox 16.0G000 50.0L000 34,0000 6 b -9.4868
- 19 €Ll 12.69166 17.31R34 4.6367 1 1 -9.,48068
$0¢ END PHANTUM ARMDR ¢sé00e END PHANTUM ARMUR 960940 END PHANTOUM ARM(R ee0ees ¢

RAY 2 1 1 1

I IN X out
53.710 -9.487
47,000 -9.487
13.000 -9.487

Y IN T IN
12.649) 53.7696
12.649) 50.318)
12.6491 «7.0000
12,6491 13.0000

Y IN 1N
12.6491 33,7096
12.6491 48.00C0
12.6491 50.310}3
12.6491 47.0000
19 ELL

Y IN L IM
12.6491 53.7096
12.649) 48.0000
12,6491 50.318)

ELLL

Y IN L IN
12.649) 50.318)
1246491 47,0000

LI

Y IN T AN
12,6691 «7.0000
=19-7-8-9-10 RPP

Y IN i IN
12,6491 «8,0000
12.6491 47.0000
12,6491 50.3103

ND PHANTUR ARMUR ¢esees

Sample Output for CHECK Option (continued)

Y oul
12.649
12,649
12.649

X our
-9.4868
-9.48¢H
-9.4868
-9.4868

x QuTr
-9.64868
-9.4868
-9.48068
-9.4068

X out
~9.4868
~9.4468
~9.46868

¥ogut
~9.4860
~9.4860

X Out
~9.4868

K out
-9.4868
-9,48068
-9.4868

1 1 1 1 1 1
SPACE
7 oyl Los
50.318 3 1.32
47.000 2 36,00
12.000 9 0.00
Y nuy 1 out
12.649]) 50.3183
12.6491 47.0000
12,669} 13.C000
12.649]) 12.0000
Y aur 1 oul
12,6491 42,2904
J12.649] 12.0000
12.6491 45.6817
12.6691 13.0000
v Qur 1 out
12.649] 42,2904
12.6691 12.0000
12.669) 45.6817
Y guv i vyt
12.6491 45.6817
12.649) 13.0000
Y ouv oyt
12.649) 13.0000
Y aut 1 oul
12.649] 12.0000
12.6491 13.0000
12.649) 435.6817

END PHANTOM ARMOR ¢09
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REGION 19 TTEM
HORIZONTAL CetLL SIZE
XMIN -24.00 XMAX
YMIN ~14.00 vMAX
IMIN 34,00 ZMAX
FRONT
AREA
36640

123456789012345
1111111
11111111111
1141111111111

Y-
z

1

2

3

4 111111111111111
5 111111111111111
6
7
8
9

TOTAL TIME FDR CHECK
LEAVE CHECK

END OF RUN

Table XXIII.

(Compressed for Display)

0 SPACE 3 DESCRIPTION INSIDE AIR (BUBBLE)
1.90 VERTICAL CELL SIZE 3.16 AREA OF CELL
24400 XLENGTH 4B.30
1440 YLENGTH 26.00
62400 ZLENGTH 28,00

SIDE
VOLUME AREA VOLUME
1167344 618.0 11623.1

[ealty

.rr}I

NIV

1£3456789C1234567€9012345

X=-

4

1 11111111111

2 1111111111111111111

3 11111111111111111111111
4 1111111111111111111111111
5 1111111111112111111111111
6
7
8
9

1.889 SECONDS

Sample Output for CHECK Option (continued)

ELLL
6.00
Top
AREA VOLUNME
1066.,0 11039.9

1234567890123456789012345

X=

Y

1 11111111111

2 1111111111111111111

3 111111111111111111}1111
¢ 1111111111111111111111111
5 1111111111111311111111111
6 1111111111111111111111111
7 11111111111111111111111
8 1111111111111111111

9 11111111111




were printed for the "REGION'" code word, lines labeled D were printed
for the "DES" code word, lines labeled F were printed for the ""COM' code
word, and lines labeled G were printed for the "RAY" code word on the
input card labeled A, The lines labeled E are printed whenever either

The lines labeled H are printed when the "ARMDEP" or '"ALLDEP"
option card is used. The lines contain the rotation (azimuth) and
fallback (elevation) angles for the view from which one would observe

the surface perpendicularly at the entrance and exit points of the ray,
fhP rav o fan\ +hyrniich +tha »aginn fAr 4-hp.

y distance (LOS) through the region for the first and last pair
of intersectigns, and a normal distance through the first and last pair
of intersections. The normal distance is computed by using the LOS

times the cosine of the angle between the normal vector and the ray.
The line indicated in Table XXIII by an arrow defines the normal dis-
tances, rotation and fallback angles, etc. for a ray in grid cell 12-3
(the one circled in the silhouette) of the front view of region 4. The

m £ Tt

rotation ("ROT(IN)") and fallback ("'FB{IN)V) angles at the entrance point

are both zero; therefore, the first surface is perpendicular to the
front view. The ”LOS(IN)” is equal to the "LOS(OUT)" because there is

only one pair of intersections for this ray.

The section of the printout in Table XXIII starting with the line
"11 1 ces WARNING - PHANTOM ARMOR GENERATED FOR RAY ... 1 1 1" is
ed by a ray u used to check
n ification

T1
Nnranriata
PI

eglo
le a uy;;auc

T
ab 1 ca
columns. The integer ("1"
phantom armors that were generated. The data printed which follows the
phantom armor warning is similar to the data in an error print for two
overlapping regions.

v-—] [¥]

C. GRID Option

The GRID option produces parallel ray data generally used for
vulnerability analysis. The data is generated using a grid previously

described in Section II.E. GIFT Basics, and consists of ray distances
through components, normal distances through components, obliquity
angles and ray distances through air spaces. The GRID output can also
be used to check the COM-GEOM description for adjacent air spaces with
different air space codes. Figures 22 through 24 describe the input
for the GRID option.

Table XXIV is the output of the GRID option using the sample
target COM-GEOM description in Table I and the GRID option input of
Figure 25. The portion of the printout labeled A describes the en-
closing RPP of the target. The portion of the printout labeled B

describes the grid for this view.

The output from the GRID option can be printed and written on
FORTRAN units 1 and 10. The data on FORTRAN unit 10 can be written
in two forms but both are written in binary (unformatted) The
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NOPRV

If not zero, write grid cell data on FORTRAN Unit 1.
If zero, write grid cell data on printer.

Specify form of output desired on FORTRAN Unit 1.

1 or 4 - Output one

4+ “uLpuL

O or 2 or 5 - Output two components per line. Compute
obliquity angle and normal distances through component

al o e o e A o e A ~

€ €nitrance point of intersection of the ray and

3 or 6 - Output three components per line. Compute
obliquity angle of the component at the entrance point
of intersection of the ray and the component.

(4, 5, 6 have a slightly different format. See the

............... i praripa i I

U..LDLUDD.LUH UI LIlt': UuLpuL IUI.‘ acidils)
If not zero, read a Target Enclosing RPP card.

If not zero, generate VAREA type output. If greater than
zero, write VAREA type output on FORTRAN Unit 10. If less
than zero, do not write VAREA type output on FORTRAN Unit 10.

[©]

El
'J "3 et
Q
=3
@

zero, compute the ob11q ity angle a d normal dlstance
through component at the entrance point of the intersection
of a ray and component.

Specify the form of the VAREA output. If zero, output in
documented VAREA format. If not zero, output in packed

fo

If not zero, do not print VAREA output.

n

Figure 22. Control Card for GRID Option

o]
o)



.-10 11-2¢

} 21-30 | 31-4C 41-50 51-60 | 51-80
XMIN XMAX | YMIN YHAX ZMIN EMRX |
FORMAT (6F10.0)

coord:nates which bound the rectangular naralle]en1ned that encloses

avibpipbl gl RLLIVSeLS

the CCOM-GECM description. (Default is the computed Enclosing RPP
locate” at LENRPP in ASTER)

he minimum (min) and the maximum (max) valucs of the x. y and :

C-
r

Jure 23. T Optionai,
r
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lelNe]
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- Specify azimuth angle in degrees.

3 - Specify elevation angle in degrees.

)
o
-
ct

1l
£
(@)

p—

i ind of the COM-GEOM descrip-
y will not be traced from any location which is

less than GROUND. Specifying a value for GROUND should

only be considered when a negative elevation angle (E) is

specified. (Default = ZMIN of the Target Enclosing RPP)

ICENTR - If zero, rays are tracked through a random point in the
grid cell. If not zero, rays are tracked through the
center of the grid cell.
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pfevcall .f. Data or Fortran Statement
1 2 3.4 STel7:8 9:10 11112713 14 13 16 1710 19120.21 /32 23 24 25 36 27:26 29°30 31,32 )34 3536 37138 )9 :40 : i 4 i l i . ; i
- R‘i " ; i ‘ : : in 425 8) Mihs M!n n'nwisoinis.lgn “:”‘%&n‘mwdg—“mw
1 1 il vl v LT T T T
“I1}ojof. 1j0l0]. 0 . 1jo}. Plag 3i0y.1 ] B '
0 0 ‘ R R Bl N f
G|R[1]D fi ' i i i L
1 | TR i 1
0 0]. 20 i s IR
c[rit[p | ' T
1 o i
0 0 20 . 2{0 | 1 i
SRS L _ - ! H P e

Figure 25. Sample Input for GRID Option
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Table XXIV. Sample Output for GRID Option on Printer
{(Compressed for Display)

ENTER GRID
NUMBER UF ASPECT ANGLES 1
AZINMUTH V.00C
ELEVATIUN 0.000
X Y 1

TARGET MINIMUM -100.000 ¢.000 15.CL0
TARGET MAXIMUM 100.000 16.000 30,000
TARGET CENTER U.000 %.C00 22,500
TARGET DIMENSIONS 200.000 16.600 15.C¢¢C

PLANE

BACK OFF DISTANCE 120.000

_GROUND 0.000
CELL SIZE 4,000

HORIZONTAL LENGTH 10,000

VERTICAL LENGTM 15.000

CENTER ' 5,000 224500

HORIZONTAL RANGE C.000  12.000

VERTICAL RANGE 16.006 32,000

NUMBER HURZ CELLS “

NUMBER VERT CELLS 5

NUMBER OF CELLS 20

FIRST SEED FUR RANDOM NUMBER GENERATOR 0

OPTION SET TU COMPUTE RANDOM POINT IN CELL
OPTION TO WRITE ON TAPE 1

OPTION SET 7O COMPUTE OBLIQUITY ANGLE AND NORMAL DISTANCE FOR ENTRANCE AND EXIT
ANO PRINT -} COMPONENT PER CARD

OPTION SET TO GEMNERATE VAREA OUTPUT
FORMATTED FUR DOCUMENTED VAREA

O0BLIQUITY ANGLE ONLY

OPTION SET FUR NO OUTPUT
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Table XXIV. Sample Output for GRID Option on Printer (continued)
(Compressed for Display)

Ce00 C.Cl 4,00 -1 2400 ¢ 00 32.0C 1€.C0
T P 230 1ue 14.47 23500
] Cev 2640 3031 1.€3 27670
-30.C 5.0 8.0 Z7ul 4L.CuU 20C02
-74.0 0.l 26en 103 £.32 9C042
¢c?.6 «.C 2640 i0< i3.c4 225C¢C
22.5 4,0 8oy 4C 03 2c2¢2
445 4.0 2% 3031 Be9i 21916
-30.C 4,0 P2 -] 2701 4C.Cy 2CCCo
-74.0 4,0 2642 1060 17.25 9L Ca2
Bo.7 Vel Zbel 10¢C 14475 225C¢C
cla7 .o 2t.G 43 « 38 27979
4.9 Cev -y 3031 5.71 29639
=-30.y Qev 2t oG 27C1 «0.0C 2C0J0
-74.0 Vel cBoC 1Ce i1d.08 9LC4al
41.0 b.C 2440 10¢ 16.97 235GC
5.2 Beu 24.0 3031 12.02 27344
-30.0 6.C 24.0 27C1 4C.C0O 23CC2
-74.0 Bev 264.0 100 21e%4 90042
91.2 4eC 24.0 400 17.25 235035
i0.9 4.C 2640 303.4 l14.C6 27139
-30.C 4.C 24.C 27C1 “C.Cou 20CCO
~74.C 4,C 2440 1GC 21.89 60042
93.5 - 20l 160 19.47 235GQ
=30.¢ (-3 20Ut 2701 &0 u0 20CCI
C ﬁ =74,C Cev el G 10C 25411 GLua2
95.4 vl 2ueC i0¢ 21442 2350C
2645 4.0 2Caeu 3031 13,17 26871
-30.0C 4.0 LU el c?01 40,00 20600
-74.0 4.0 ¢C.0 100 26.CC 19 V1]
Yaet Cow 2040 10C 2C«56 235C0
=-30.0C 0.0 2G. < 2701 4G.00 2C0L0
-74,0 Jei 2040 10GC 26.C0 SGoUCe
96.3 4.C 16.0 100 22.25 23560
26.9 4.C le.8 3031 11.51 21073
-30.C 4.0 1ts0 P o 40.0C 2CGCe
-74.C 4.C le.0 .00 26.0C 9C6CCO
37.0 Gul l€aU 10C 23 .64 235CC
-30.0 Ced 16.0 21u. 4C.CC 20¢CC
-74.0 Ol 1640 10°C 26400 S0CCe
Jeu Coi Cel C Ce.Cl ]
G.C Vel Cel 0 CeCo C
GeC Geu Jev v CoCo 0
Geu 0.0 Cel < Coll o]
C.O C-C Vew u Gl‘l':J 0
G0 Cou Jel ¢ CelCo 0
LeC Osl C.C 9 C.C0C 9
Cel Jev Veu C 0.C2 9]
0.0 Ce0 G.0 G C.CL 0
vel 0.0 CGeC o] C.C0 [}
2.0 Cel Sec 9 C.00 Q0
Q.0 Cev 0.C 0 0.0C0 [¢]
Ce0 Ced 0.0 C C.0C 0
C.0 Cel C.0 C C.00 0
C.C el Cel 0 UeCC <
veC Couv Jew v C.Cu 0
C.v Uev Je b C CaCC 0
G.C Cel CeC ¢ C.CC ¢
Vel Cel Coil ¢ 0.C Q
Oav .l Jel ¢ C.0¢ o}
L 0.0 Cel Qe v} 0.0C <
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Sample Output for GRID Option on Printer (continued)
(Compressed for Display)

vel 0.0 C C.CC e}
e Sev ¢ Celcl v
Jel Jel o ¢.CC <
e Vel < CavCl v
\:|. Ve :.. .90 :)
Ceu Gel < C.CC 0
Vel Jev C C.CC <
Geo S.C v C-CC 0
Con vel . ve.CJ o}
Cou Vel o} C.L0 o
Ved S.C v C.CQ 0
Ver Cel < C.CC c
Gel 0.0 J velCC 2
C.: Cev ¢ CGeCO c
Oeu Jev C GeCC [w
Jen v C Lol v
Cel Jel < C.CC <
veu G.0 ¢ C.CC 3°
Cov veu C CeCi G
Cel Cet C G.CC p)
JeU el [ CelCl e}
Cel J.C v C.C0 0
J.C O C ¢.CO c
Vel vl 9 Coui <]
Cel geC c CeCC <
Coeuv Cov C G.CU 0
Je( Gel v C.0C S
vel 0.0 7 0.00 0
Vel Ceu 4 L.00 C
G0 Y < L.CC v}
J.l Je0 C v.CC "]
Jev el ¢ Ce00 0
Cel G.C C C.Cl J
0.0 J.C < Lv.C0 C
vel del < velC o}
Cov Jel " C.L0 ¢
C.C vel v Oev? V]
Jeo Jel C 0.00 9}
Ve veu < Ceul ¥
Vel Veu C Cell 3]
Loeu d.C C Colu [¢]
Sel Veu ¢ C.0C 0
vel LeC 9 C.(C v
Ceu Jeil . oLy v
Cec JeC C Lell %
oo Lol ¢ C.Cl o)
C.C C.C 9 C.CC 0
Cet Ced C CelU o]
O.c vel ¢ C.0C c
0.C el < vell o
C.C Gl ¢ C.CC o]
Geuv vel 0 C.0C 0
Ce. J.C < C.00 Y]
Vel Q.0 9 C.C0 0
veC 0.l % C.CC ¢
Jed LaC < CeUC 2
Vel Cel ¢ C.CC 0
c.{ Vel . Ue.Cl C
vel Ced ¢] Celu ]
Cel CeC [ Coelu ¢
Uet Vel c veld <
veu G.0 C G.CC l
Col Cec v Cevi <
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Printer (continued)

ion on

ut for GRID Opt
P

p
d

Table XXIV.

NERY
Gev

Lab
Qev

2

(]

9

C.Cu
Cerd
Cetlv

Cu

.
r
Ve

O'U

(]

G
U.L

20

O DO

Y

C.C0
LelO
Celb
Vel G

roro
LCel U

SN e G B 4

UIO
000
U.L‘

D00 D000

O
-

W

()]

W

Qo

o

)

CelU
GoCu
0.CO
G.lC
G.CO

n

DD D00
e o o o o
OO0 DDO

20000
29000

P20 D200
* o o o o

2ODOD

OOO0OO0OO0O0ODOO

G.(0
0.C0
Q.uv
0.00
0.CO
VveClO
0.00
0.C0
0.CJ
GeCO
0.C0
Ge00

- DDOO

DoOoO2Ooo

s e o o o

DODOoO

D VDIO0
* o s o o

DOOOO

0‘0

DO DKL

D00

D 22

S oo

200

DO0

2D
D200

OO0
20 O

D000 UNSOOMNOQOO

OO0 O0ODODDODD
DO OO0V UDODDIDDOO
® e & ¢ o ¢ o o ¢ 0 e 8 o o
QO O00O0OVLOIDIDIDDIODOO

D000V VDO L 2VLOO

DO ODLVWODIVOIDLNOOOD

® ® 8 ® ® o » 8 & & e e 0 e &

DOVODDOIIOOO0OO0OLVLOOD

VI ODD2000D2000D0 D

WO VOOMDLOOTOODOOO

DODO0OO0IDDV0IDDIDDOO

5]
® ® @ e & & 0 + ® o g s 0 e s
>

DQUVODDVDO0O0OD2DD0DQ0DO D

1

END OF CASt

NUMBER OF RAY TRACKING ERRORS ENCUUNTERED

FIRST SEED FUR RANDUOM NUMBER GENERATOR

626463617

StEtD FOR RANDOM NUMBLR GENERATOR

NEXT

1 «086 SECUNDS

TINE FOUR CASE

«CY9C SECONDS

TOTAL TIME FOR GRID

LEAVE GRID
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Table XXIV. Sample Output for GR
(Compressed for Disp

Ir

ID Option on Printer (continued)
lay)

ENTER GRIO
NUMBER OF ASPECT ANGLES 1
ALIMUTH .00V
ELEVATION G.00y
X Y L

TARGET MINIMUM -100.000 -36.000 0L
iARGET HMAXIMUM 100.000 36.00C 63.C00
TARGET CENTER 0.000 C.C09 31.500
TARGET DIMENSIUNS 200.000 72.000 63.0C0

PLANE

BACK OFF DI>TANCE 120.000

GROUND Ve 00U
CELL SIZt 20.000

HORIZONTAL LENGTH 72.00u

VERTICAL LENGTH 63.000

CENTER 0.000 31.500
HORIZONTAL RANGE -40.000 40.C00
VERTICAL KANGE 0.000 60,600
NUMBER HUORZ CELLS 5

NUMBER VERT CELLS 4

NUMBER OF CELLS 20

FIRST SEED FUR RANDUM NUMBER GENERATOR 0

OPTION SET TO COMPUTE RANDOM POLNT IN CELL

OPTION SET TO GENERATE VAREa OUTPUT

IinN PACKED FORRMAT

OBLIQUITY ANGLE ANO NORMAL DISTANCE

OPTION SET TO WRITE TAPE 10
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Table XXIV. Sample Output for GRID
I's = A » Nicwnl
L ) a SpiL

( 0.00 0,00 20,00 1 40,U0 =40,0y 60,G) 0e00
1986714C.C0. 5.86 400023500,
=300L9992701. 40.0) 400G20002.
-74007250100, 7.25 40009C062,
717083756100, -20000U03.08 4000623500,
-74003680100. -200L0003.68 4¢0090042,
90979993104, 20000016.97 200023500,
=7600999C160. 20000026.90 200096000 .
90979990i0u. ~200G00016.97 2000235¢C0,
~740099901900. -206000021.54 2G0u93042.
U 0.GO 0.
G CeCO J.
Je 2.C0 Js
v. 0.00 0.
. vslu O
0. 0.0G 0.
U 0.00 0.
O J.0J 0.
G 0.00 0.
G 0.C0 U
D < 0. 0400 0.
v C.0J 0.
S Seud : 0.
()0 UCCJ O.
O 0.00 0.
¢. 0.00 C.
G. . i Le0J 0.
C. Ue09 O
G 0.G0 0.
C. .00 0.
G Cely 0.
o. GeC2 9.
0. Ovuv 0.
0. 0.00 0.
Ceo 0.00 O
0. €.03 O
O ‘ 0.02 c.
G 0.00 0.
Ce Vel J Q.
C. 0.00 0.
Qe 0.0u [0
0. _ UeQU 0.
\. Ue Vel . 0.
END OF CASE i
NUMBER UF RAY TRACKING ERRURS ENCOUNTERED 3
FIRST SEED FOR KANDOM NUMBER GENERATOR )
NEXT SEED FOR RANDOM NUMBER GENERATGR 62646367
TINE FOR CASE 1 «034 SECUNDS
TOTAL TIME FUR GRID «035% SECONDS
LEAVE GRYD
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Table XXIV. Sample Output for GRID Option on

m

Printer (Compressed for Display) (Con't)
NUMBER OF ASPECT ANGLES 1
AZIMUTH L.00G
ELEVATION eOuly
X ¥ z
TARGET MINLMUM -100.000  =-36.000 <G00
TARGET MAXIMUM 10L.00L 364000 53,0090
TARGET CENTER 0.90¢ 64030 31,500
TARGET DIMENSIUNS 20G.G0C 72,609 63.0C0
PLANE
BACK OFF DI>TANCE 126.000
(ROUND .000
CELL SIIf 20,000
HORIZONTAL LENGTH 72.00C
VERTICAL LENGTH 63.0600
CENTER 0.00p 31.500
HORIZONTAL RANGE -40,000 40,000
VERTICAL RANGE Ue00C 6G.000
NUMBER HORZ CELLS 9
NUMBER VERT CELLS 4
NUMBER OF CELLS 20
FIRST SEtD FOR RANDOM NUMBER GENERATOR [¢]
OPTION SET TO CHOOSE CENTER OF CELL
OPTIUN SET TO I[GNORE NORMAL DISTANCE CALCULATION AND PRINT 3 CUMPONENTS PER CARD
~ " o e o
/ Je 6C. VeC 6.0 r'4 12.0 =-12.0U A UeslL E Lol
I 101 2.6 65.8 2  24.7 10: 2.6 70.7 9 0.6 0 0.0 0.0 0.0
23, 40, 20,0 40.0 ¢ 800 -82.1 A 0.0 E 0.0
‘ 100 6.6 34,8 2 148,0 100 LYY 0 9 c.0 © 0.0 0.0 0.0
00 "00. G-‘V 40.0 4‘ GG'ﬁ "82-1 L) 0.0 E 006
\100 6.6 34,8 2 41.91041 106 79.6 2 16.53031} 10.0 .0 69.0
'Loo 8.1 0.0 9 0.0 U .0 0.0 © Gel 0 0.0 0.0 0.0
j’ -20, 40, -20.0 40,0 2 80s6 =B2e1 A 0.0 E 0.0
.‘ 100 6.6 34,8 2 148.0 100 B.1 G.0 & 0.C 0 0.0 C.0 0.0
‘ 20. 2G. 27.0  23.0 2 86.1 =-100.0 A J.0 € 0.0
' 100 12.1 34.8 2 146,0 100 26.0 0.0 9 0.0 ¢ L.0 C.0 0.0
’ 0. 20. 0.0 20.0 3 94¢4 -100.0 A 0.0 E 0.0
l 100  20.4 34.8 2 1lu4.027C1 402 0.0 2 4.0 106 26.0 0.0 0.0
l =23, 20, -2V 2J.0 2 86.1 ‘1(«0-0 A 0.0 E 0.0
\ 100 12.1 34.8 2 148.0 100 26.0 0.0 9 UG C GeC .0 0.0
END UF CASE i
NUMBER OF RAY TRACKING ERRORS tNCOUNTEREU 0
FIRST SEtD FCR RANDUM NUMBER GENERATOR <
NEXT SetD FUR RANDUN NUMBER GENERATUR 2321815
TIME FUR CASE 1 .022 SECONDS
fUTAL TIME FUR GRID +023 SECONDS

LEAVE G6GRID

w
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section of Table XXIV labeled C is an example of the output generated
for the documented VAREA4 code as it would exist on FORTRAN Unit 10.
The section labeled D is an example of the output generated for the
packed form of input for the VAREA code. Table XXV explains the data
generated for VAREA. The value of D, H, and V in Table XXV is for the
entrance point of the ray intersections with the component (item). If

the value of D is negative, the entrance point is behind the view plane

’
from the direction of target is viewed. The end of the view for both
forms is flagged by a filemark. The end of the last block of informa-
tion for both forms may be filled with zeros if not enough data were
generated.

The section of Table XXIV labeled E is an example of the form of
output as it would exist on formatted FORTRAN Unit 1 with a "6'f
specified in columns 31-40 of the Control card for GRID option. Table

XXVI is a listing of a sample with a "0" or "2" specified in columns
31-40 of the Control card for GRID option Figures 26 through 34

explain the output generated on FORTRAN Unit 1. The output generated
on FORTRAN Unit 1 when '"4", "5" or "6" is specified in columns 31-40
of the Control card for GRID option, is basically similar to '"1'", "2",
or "'3" being specified respectively. The formats for '4'", "5'", and "6"

—AATLEam

are spec1t1ed in the second parentnesxs after "FORMAT" in rlgures 28

The MOMENT option of the GIFT code computes the center of gravity,
the moments of inertia about each of the three coordinate axes, the
weight of each component and the total weight, total volume of all
components and all air spaces, the total presented area and the average

angle between the ray and the normal vector for the first components
hit for each view. The MOMENT option of the GIFT code estimates the
volume and the centroid of a rectangular parallelepiped which simulates

a portion of the individual components intersected by a ray from three
grid planes (front view, azimuth 0°, elevation 0°; side view, azimuth
90°, elevation 0°; and top view, azimuth 0°, elevation 90°). Figure 35
depicts the model simulation of the MOMENT option. The top line of the
figure shows the grid cell projected through components of a hypo-
a O on

- ~a - P —— 2 2 nmdm e a mamea Ja L. PO S PR -~ -~ 2 4 Py
thetical target and indicates a random but reproducible location within
the grid cell of the representative shotline and where it enters and
exits each component. The middle row of objects depicts the true

shape of the volume intersection of the ray cylinder and the various
target components. The bottom line portrays the set of rectangular
parallelepiped volumes which are simulated by and located by the MOMENT
option. The mass of each simulated ray component is obtained from the

4'VAREA Computer Program, VOL I, User Manual, 61JTCG/ME-71-6-1, Joint
Technical Coordinating Group for Munitions Effectiveness, Falcon

Research and Development Company, Denver, CO, Feb 1371.
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Table XXV. VAREA Input Generated by GRID Option on FORTRAN Unit 10

Record 1 View Information (for both forme of VAREA inniit)
(A LN U § v oav aiiansa Guvavii (eSS UV LIl AVULILIIS ULl VAL LAI}JUL}

A - Azimuth angle in degrees

E - Elevation angle in degrees

CELSIZ - Grid cell size in viewing plane

NVEH - Vehicle number

INIA VYV | Y P ) SRR S R | o= 1 a4 L A |

MNVIAA = MdxXximum I1ori1zZortctdl Cooralindte 1n grla

HMIN - Minimum horizontal coordinate in grid

VMAX - Maximum vertical coordinate in grid

VMIN - Minimum vertical coordinate in grid

Documented VAREA Output (Blocks of 170 components with 6 words
per component)

Distance from view plane

p—

SHOT(1) (D

(@]
-3
~
3]
~—t
-~
~

arizontal coord
o nerizontal ¢coeora

SHOT(3) (V) Vertical coordinate in view plane

SHOT (4) Packed word (NNNN NNNN IIII) containing the integer
value of the normal distance through item from
entrance point times 100 (N) and the item code
number {I)

SHOT(5) Distance ray travels through item

SHOT (6) Packed word (SSSS BB LL) containing the code for

the air space following items (S), the integer
value of angle between normal vector and ray at
entrance point (B) and the integer value of the
angle between normal vector and ray at exit

100



Table XXV. VAREA Input Generated by GRID Option on
FORTRAN Unit 10 (continued)

Packed form of input for VAREA

(Blocks of 42 components with three words per component)
PSHOT(1) - Packed word (DDDDDDDDD NNN IIIT) containing integer

value of the dlstance from viewing plane times 100
(D), integer value of the normal distance through
item from entrance points times 100 (N) and the item
code number (I).

PSHOT(2) - Packed word (HHHHHHHHHH DDD.DD) containing integer
value of the horizontal ccordinate in viewing plane
times 100 (H) and the distance ray travels through
item (D).

PSHOT(3) - Packed word (VVVVVVVVVVV S BB LL) containing the

integer value of the vertical coordinate in view
plane times 100 (V), the code for the air space
following item (S), the integer value of angle
between normal vector and ray at entrance point (B)
and the integer value of the angle between normal

vector and ray at exit point (L).

e~
]
b~



Table XXVI

L 4w/3C/78 SAMPL:

-e

Bac 20.C
100 le.47
3531 Led3
2741  4C.0h
106 lwv.32
4.0 2840
100 13,64
40 2.00
3C31 8.91
2731 40.00C
10C 17.25
Ced 23.0
103 149.75
«C .38
EYVED Se71
2731 4G.Q.
100 1d.06
- X%"] 240G
10C L6497
3034 12402
<0l 4.y
13 21.54
4.3 ch.0
160 17.25
3031 14.C6
2731 4G.CC
100 21.89
deb 20.0
L0V 19.47
27C1 4C.CC
106  25.11
4.0 2G.0
L0C 21.42
3031 l3.17
27C1  «Cl.cl
190 26.C4
J.C 20.0
100 2U.cH
¢?¢l  4ulul
16C  26.(0
4.C Loe¢C
L0C 22.¢25
3031 11.51
2731 &C.Co
100 26.0¢
G‘v tho
16y ¢3.64
27GL  «0.(C
16C 26.CC
999.9

. GRID Option Output

Cedl
C.00
2.Co
C.GU

e.co
G.00
Je0C
0.C0

Jely

0.00
veuu
Velv
DU
v ew\y
Vel

Jelo
velC
PRy
J.0u

Uetvu
ZeCC
SeCO

G.J0

Q.0C
Celu
3.CC

¢.00
9.C0
veQ0
J3.3C

0.00
Celu
GeuG

C.uC
.00
Jedl
J.00

se Gy
vedl
Jeotb

7.400

34.¢
Toel
Qe
C.C

3.490

34.38
2.2
loa.7?
Ge0
Ceu

1.800

34.8
79.2
9.4
vel

JC;J

0.200

EETX:)
72.7
Coev

C"V

5.5800

34.8
70.6
Qe
Vel

J9.400

3«.8
0.C

Cel

4.0C0

3’?0:
67.38
0.9
CQ\:‘
s OJL
34,0
Vet
0.0

5.4C0

34,38
0Yed
vel

C.0
1.830

3e.8
Vel

v e

(J.
23000V
PRYCS)
JeCQ
Ve
CeGC
294800
Jo‘;\l
J.0u
veul
0.0C
Jelu
¢d.200
.00
Jedu
Je(C
el
el
234800
CelJ
Cetl
Cevv
C.0C
24,500
Vell
0.CC
Jedy
0.00
21.000
Uel?
0.00
Je0%
15,600
G.00
Qev2
0G0
Jeco
19.800
VelU
Tl
C.0C
17.4080
Gel
Je0C
Cev
C.Cu
15,400
Joeve
Cevu
Cels

INPUT FOR GIFT

4
U.\‘J
76.1
;CQ
@leg
S
ceu
Ze2
lb.7
Cel
4l.d
5
Cel
79,2
Yol
C‘ca
4.8
o
Geld
b4, 9
Cew
hl.d
&
Q.J
35.1
veld
“l.a
2

-

L.O
C.0
“le3
I
Ced
7i.1
Cev
CocC

Oec
“ed
LeC

Veu
7267
Uel

Geld

Ces
el
Ceu

on FORTRAN Unit 1 Using Sample Input

(l.
38,47 =92.32
2 73..49
2 29.i9
4 4.l0
9 GeCO
87.6% =9ji.25
5‘.050
leosle
23454
4.CC
G.Cu
«75 -=92.058
52,31
loe4o
25415
4.C0
C.Cu
=55.54
S54.79
27.19
4.Cy
C.CC
=-95.89
ba.ll
26483
4.C3
G.CQO
-99,11
4.CC
4.C0
Gelo
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1-5 6-15 | 16-75 76-80
NORR | DATE ITITLE

FORMAT (15,A10,6A10)

NOAA - Number of views
DATE _ Date tane was written e.o June 10, 73
vatt Lapl wasS Wwiititil T.gey v Py
ITITLE - COM-GEOM description title
Fiqure 26. Title Line of GRID Option Output on FORTRAN
~ e Lo By ~ a1 o ~\
Unit 1 (for aii forms)
1-20 | 21-40 41-50 51-60 61-70 71-80
A £ TCENTR(13 TCENTR{2) TCENTR(3) CELSIZ
FORMAT (2E20.8,4E10.3)
, .
A - Azimuth angle of view
E - Elevation angle of view
TCENTR(I) - x, y, z coordinates of the center of the target
rc1Icr 7 a2 1 11 -2 =
UELOL A - Lri1a Cel1ir S1z2¢€
Figure 27. View Line of GRID Qutput on FORTRAN Unit 1

(for all forms)
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L er———

1-7

9-14

16-23

24-32

33-35

36-43

44-51

63

64-59

60

61

62-67

58-80

HCENTR

VCENTR

L

NCONP

OF IRST

DLAST

FORMAT (2F7.
HCENTR
VCENTR
H
\%
NCOMP
FIRST
LAST
A

E

Figure

1,2F9.3,13,2F8.2,1X,1HA,F6.1,1X,1HE,F6.1) (2F7.0,2F9.1,13,2F8.1,1X,1HA,F6.1,1X, 1HE,F6.1)

Horizontal center coordinate of grid cell

Vertical center coordinate of grid cell

- Actual horizontal coordinate in view plane

- Actual vertical coordinate in view plane

- Distance from last contact to view plane

- Azimuth angle in degrees

- Elevation angle in degrees

28.

Cell Identification Line of GRID Output on FORTRAN Unit 1 (1 component per line)

Number of components (items) hit by ray

Distance from first contact to view plane

@




SO01

L L3 L Az
tirmeny | ocrostrr | onornrery | oeamorcon

124 | m
" v N

32 Iaa 9 t““’j‘ I 18- 50 tﬂﬂ?? l 13-76 | 1 R

CNORIMN( T} nueocn) MGPACEY ) S10501)

FORMAT (14,2F7.2F6.1,F7.2,F6.1,13,F7.2,21X,314) (14,2F7.1,F6.1,F7.1,F6.1,13,F7.1,21X,314)

ITEM(I)
CLOS(I)
CNORM(T)
CANGI (1)
CNORM(T)
CANGO(I)
KSPAC (1)
SLOS (1)
IH

v

N

Figqure 29.

Item code number

Distance ray traveled through item

Normal distance through item from entrance point
Angle between normal vector and ray at entrance point
Normal distance trhough item from exit point

Angle between normal vector and ray at exit point
Code for air space following item

Distance ray traveled through air space

Horizontal matrix position of grid cell

Vertical matrix position of grid cell

Cumulative count of items

Ray Data Lines of GRID Output on FORTRAN Unit 1 (1 component per line)




901

L6 13 14416 ] 17-24 25:32 ] 33-40 | 41-43 | 44-47 | 48:50 | 51-59 | 60-68 | 69 | 70 | 74-74 | 7596 | 0780
HEENTR | VCENTR | IHIV OFIRST | OLAST NCOHP I v I v A f e ¢

FORMAT (F6.0,F7.1,3,2F8.2,8X,13,14,2F9.3,1X,1HA,F4.0, 1H,,1HE,F4.0) (16,F7.0,13,2F8.1,8X,13,14,
13,2F9.1,1X,1HA,F4.0,1H, ,1HE,F4.0)

HCENTR - Horizontal centef coordinate of grid cell in view plane
VCENTR - Vertical center coordinate of grid cell in dew plane
IHIV - Two digit random number

DFIRST - Distance from first contact to view plane

DLAST - Distance from last contact to view plane

NCOMP - Number of components hit

IH - Horizontal matrix position of grid cell

Iv - Vertical matrix position of grid cell

H - Actual horizontal coordinate in view plane

% - Actual vertical coordinate in view plane

A - Azimuth angle in degrees

E - Elevation angle in degrees

Figure 30. Cell Identification Line of GRID Output on FORTRAN Unit 1 (2 components per line)




B ok SO NN -1 B 12-18 19-24 25-27 | 28-34_ | 35-68
ITENCD)

CLoSsCI) CNORMI(]) CANGIC ) KSPAC(T) SLOS(]) l SANME AS COLS 1-34

89-72
mn

|

13-75_
1v

N

FORMAT (2(14,2F7.2,F6.1,13,F72.),14,13,15) (2(14,2F7.1,F6.1,13,F7.1),14,13,15)

ITEM(I) - 1Item code number

CLOS(I) - Distance ray travels through item

CNORMI(I) - Normal distance thiough item from entrance point
CANGI(I) - Angle between normal vector and ray at entrance point
KSPAC(I) - Code for air space following item

SLOS (1) - Distance ray travels through air space

IH - Horizontal matrix position of grid cell

v - Vertical matrix position of grid cell

N - Cumulative number of items

Figure 31. Ray Data Lines of GRID Output on FORTRAN Unit 1 (2 components per line)

I _76-H0




801

1-7 6-14 16-23 24-32 33-35 36-43 44-51 52

63

HCENTR YCENTR H v NConp DFIRST OLAST

‘A

|

.54-59 1 60 | 6
A .

5t | 62-67 ] 68-80
: 3

t
E

FORMAT (2F7.1,2F9.3,13,2F8.2,1X,1HA,F6.1,1X,1HE,F6.1) (2F7.2,F9.1,2F9.1,13,2F8.1,'A',F6.1,'E"',F6.1)

HCENTR - Horizontal center coordinate of grid cell in view plane
VECENTR - Vertical center coordinate of grid ocell in view plane

H - Actual horizontal coordinate in view plane

\Y - Actual vertical coordinate in view plane

NCOMP - Number of components hit

DFIRST - Distance from first contact to view plane

DLAST - Distance from last contact to view plane

A - Azimuth angle in degrees

E - Elevation angle in degrees

Figure 32. Cell Iden*ification Line GRID Output on FORTRAN Unit 1 (3 components per line)




.

[ 1-4 | s-11 12-16 | 17-19 20-26 27-52 53-78 | @AenJ
| 1TENCT) cLaos(n CANGI(1) KSPAC( 1) SLNS(1} SANE AS COLS 1-26 SANE AS COLS 1-26 | I
| 1 PR, - —_— i .
FORMAT (3(14,F7.2,F5.1,13,F7.2)) (3(14,F7.1,F5.1,1I3,F7.1))
ITEM(I) - 1Item code number
CLOS(I) - Distance ray travels through item
CANGI(I) - Angle between normal vector and ray at entrance point
KSPAC(I) - Code for air space following item
SLOS(I) - Distance ray travels through air space
Figure 33. Ray Data Line of GRID Qutput on FORTRAN Unit 1
(3 components per line)
1-6 7-717 78-80
* 988.8"° ‘END

Figure 34.

Last Line for Each View of GRID Output on FORTRAN Unit 1

(for all forms)
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Figure 35.

Visualization of the Simulation of the Intersection
of a Grid Cell with Target Components



computed volume and the estimated density data of the Item Density
Table. The moments of inertia, center of gravity and total vehicle
mass are calculated for axes passing through x=0, y=0 and z=0. The
moments of inertia are then computed by using the Parallel Axis Theorem
for a set of axes centered at the coordinates of the corresponding com-
puted center of gravity. The final estimate of the moments of inertia,
center of gravity, component masses and total vehicle mass are the com-
puted averages of all three views. Figures 36 through 38 describe the
input for the MOMENT option.

If the message "**** ERROR IN MOMENT **** __ . NUMBER OF ITEMS
(number) EXCEEDS ARRAY SIZE (number)" is printed, the variable MXITEM
and the arrays ITEMS, CINF and CWT in the MOMENT subroutine would have
to be changed to be equal to or greater than the number after ''NUMBER
OF ITEMS."

Table XXVII is the output generated using the COM-GEOM description
in Table I and the MOMENT option data located in Figure 39. The portion
of the output with header line '"ENTER MOMENT" describes the Enclosing
RPP of the target. The first line under '"XMIN...ZMIN" is the Enclosing
RPP of the target. The second line is the RPP expanded so that an even
number of grid cells on each face is established. The next three
portions in the printout contains the data generated by the MOMENT
option for the front, side and top views. The last two portions of
the printout contain averages of the three views. The portion begin-
ning with the line "ITEM...DESCRIPTION" supplies an averaged weight
for each item (component) of the target. The item code number, density
and an alphanumeric description of each component is also supplied.

The last portion contains an averaged center of gravity, moments of
inertia, mass and volumes for the three views.

E. PICTUR Option

The PICTUR option generates a line drawing (may be plotted on a
Calcomp plotter) of the COM-GEOM description as it appears from any
azimuth and elevation combination. Lines not visible from the selected
aspect angles are not drawn. The plot drawn can be either isometric
or perspective. Selected regions or cross-sections of the COM-GEOM
description can be plotted. The main purpose of the PICTUR option is
to generate a visual representation of the COM-GEOM description for
reports and presentations but it can also be used to check the location
and shape of the described components. Figures 40 through 44 describe
the input for the PICTUR option.

The plot generated by the PICTUR option is obtained by basically
a search technique, The grid is constructed for the selected view of
the COM-~GEOM description with the cell size specified. An initial scan
is made by dividing the horizontal and vertical lengths of the grid
into approximately 10 segments each. Rays are traced through the
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(Allowable codes for following options to denote units are:

1-2

3-4

1-8

9-10 1-12 13-14 16 16 17-20 31-40 41-50 51-80

CELILUN

DENUNYK

DENUNY

HORUNM

HONUNR AREAUN YOLUN IRPP ICENTR NVIEW "CELBIZ MAXERR

FORMAT (7A2,2I11,14,F10.0,10X,1I10)

M = meters, MM = millimeters, LB = pounds, SL = slugs, GM = grams, KG = kilograms)

CELLUN
DENUNM
DENUNV
MOMUNM

MOMUNA
[
e

™ AREAUN
VOLUN
IRPP

ICENTR

NVIEW

Specify code to denote

Specify
Specify
Specify
Specify
Specify

Specify code

code

code

code

to denote
to denote
to denote
code to denote
code to denote

to denote

units in ‘which the COM-GEOM description is described (Default =

mass unit used in the Item Density Table (Default = GM)

volume unit used in the Item Density Table (Default = CM)

mass units in which to print Moments of Intertia (Default = LB)
area units in which to print Moments of Inertia (Default = FT)
units in which to print Areas (Default = FT)

units in which to print Volumes (Default = FT)

If not zero, read a Target Enclosing RPP card

If zero, rays are traced through a random point in the grid cell. If not zero, rays
are traced through the center of the grid cell

Specify the number of views (Deafult = 3)

1 - Front view only
2 - Front and side views
3 - Front, side and top views

(Azimuth and elevation angles for the front, side and top are 0°, 0°; 90°, 0° and 0°,
90°, respectively)

Figure 36. Control Card for MOMENT Option

IN = inches, FT = feet, CM = centimeters,

IN)




£IT

CELSIZ - Specify grid cell size (Default = 1)

MAXERR - Specify the maximum number of overlap errors that will be tolerated for each view
(Default = 10)

Figure 36. Control Card for MOMENT Option (continued)




1-10

_11-20

41-50

51-60

61-80 i

XMIN XMRX

ZMIN

ZMAX

The minimum (min) and maximum (max) values of the x, y, and z coordinates
which bound the rectangular parallelepiped that encloses the COM-GEOM
description (Default is the computed Enclosing RPP located at LENRPP in

ASTER)

Figure 37.
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Target Enclosing RPP Card for MOMENT Option (Optional,

read only if IRPP of the Control Card is not zero)

1-10 11-20 21-30 31-70 71-80
I DEN CARD
FORMAT (110,F10.3,10X,4A10)

Specify an item code number used in the Region Identification
Table
Specify a density for this item
Alphanumeric information for this item
rd until all item code numbers used in the Region Identifi-
ble are specified. A blank card signals the end of the Item
Table.

Figure 38. Item Density Table for MOMENT Option
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Figure 39.

Sample Input for MOMENT Option




Table XXVII. Sample Output for MOMENT Option
(Compressed for Display)

TARGET MINIMUM AND MAXIMUM

XAIN XHaAX YHIN YHAX IMIN ZMax
=-100.00 100.0C -36.C0 36.60 .Qc¢ 63.CC
-100.00 104.0C =36.,00U 4G.03 e OU 0400

X LENGTH Y LENG6TH Z LENGTH
204,0C 76.00 66 .20
NUMBER NUMBER NUMBER

X CELLS Y CELLS Z CELLS
51 19 16

CeELL 3IZE IS 4.0 X 4.0 IN.

AZIRUTH = 0.0 ELEVATION = 0.3
NUMBER OF RAYS 304
DEPTH IS PARALLEL TO THE X AXIS
MORIZONTAL IS PARALLEL TJ THE Y AXIS
VERTICAL IS PARALLEL TJ TdE Z AXIS
CENTER OF GRAVITY
DEPTH (x) -32.5740 IN.
MORIZONTAL (V) -.9378 IN.
VERTICAL () 28,4395 IN.
MOMENT OF [NERTIA ABOUT OEPTH 6 (x) 62,2224 KGo=f J#92
MOMENT OF INERTIA ABOUT HORIZONTAL CG (Y) 4505963 KGo=M ,#82
POMENT OF INERTIA ABOUT VERTICAL  CG (Z) 472.7296 KGo=M ,*42
TGTAL HASS = 2822.6764 KG.
COMPONENT VOLUME = 2.3037 CU.N .
SPACE  VOLUNE » 5.6071 CUH .
TOTAL VOLUME = 7.9108 CU.M .
TOTAL PRESENTED AREA = 2.3026 SG.A .
AREA OF NORMAL INCIDENCE = C.uu0d SQ.M . RATIG = €.C00C
AREA NON-NORMAL INCIDENCE = 2.0026 SQ.M . RATIO = 1.000C
MEAN ANGLE =  36.66 DEGREES
MEAN COSINE = .79238 1S 37.59 DEGREES
TIAE FOR THIS VIEwW <244 SECTNDS

116



Table XXVII. Sample Output for MOMENT Option

(Compressed for Display)

¢ZIMUTH = 99.0 ELEVATIUN = Jed
NUMBER OF RAYS 3l6
DEPTH IS PARALLEL TO THE Y AXIS
HORIZONTAL IS PARALLEL TO THE X AXIS
VERTICAL IS PARALLEL TO THE Z AXIS
CENTER QOF GRAVITY
DEPTH (Y) <5003 IN.
HORIZONTAL (Xx) -32.5645 IN.
VERTICAL (z) 29.60222 IN.
MOMENT OF [NERTIA A80OUT DEPTH CG (Y)

MOMENT OF INcRTIA ABQUT HORIZONTAL CG (X)
MOMENT GF INERTIA ABOUT VERTICAL ce (2)

TOTAL MASS = 2881.9737 KG.

COMPONENT VOLUME = 23320 CU.M
SPACE VOLUME = 5.691C Cu.h &
TOTAL VOLUME = 8.0230 CU.M
"IGTAL PREScNTED AREA = ©.8413 SU.H
AREA OF NORMAL INCIDENCE = 3.7884 SQ.M
AREA NON-NORMAL INCIDENCE = 1.0529 35Q.M

MEAN ANGLE = 40.53 DEGRECS
MEAN COSINE = «72815 IS ©3.27 DEGREES

TIME FOR THIS VIEw 418 SECONDS

AZIMUTH = J.0 ELEVATICN = 9Q.C

NuIMACD NE 2aAYS QAQ
TWIIVCE R UT RaT S TGy

DEPTH IS PARALLEL TO THE Z AxIS
HOR[ZONTAL [S PARALLEL TO THE Y AXIS
VERTICAL IS PARALLEL TO THE X axIs

CENTER OF GRAVITY
OEPTH (2) 28,6419 IN.
HORIZORTAL (V) «C163 IN,

VERTICAL (x) -33,2005 IN.

MOMENT QGF INERTIA ABOUT ODEPTH CG (2)
MOMENT OF INERTIA ABOUT HORIZONTAL CG (Y)
IOMENT OF INERTIA ABQUT VERTICAL C6 (X)

TOTAL 4ASS - 2900.5352 KG.

COMPONENT VOLUME = 2.3258 CU.M
SPACE VOLUNME = 5.2746 CU.M .
T0TAL VOLURE = 7.06004 CU.M

"IOTAL PRESENTED AREA
AREA OF NORAAL INCIDEN

= 8.5161 SQ.M
s 6.1522 5Q.H
L ]

ce

AREA NON-NGRMAL INCIDENCE 2.3639 SQ.M
MEAN ANGLE =  47.81 DEGREES

MEAN COSINE = .05174 IS  49.33 DEGREES
TIME FOR THIS VIEwW +620 SECGNDS

472.0593 KGo=M

6645757 KGo=H

498.1135 KGN

RATIO =
RATIO =

46901217 KGe=M
443.94306 KG.-M

67.2209 KG.=M

Kalld =
RATIO =

(continued)

o ¥%2
o¥%2
o ¥%2

e 7625
2175

.‘.z
82
cE82

7224
2776



Table XXVII. Sample Output for MOMENT Option (continued)
(Compressed for Option)

ITEM DENSITY WELGHT DESCRIPTION
(GM/CU.CM) (KG)
40 1.300C @48 STEERING WHEEL
102 «6GC0O 393,75 8aDYy
iCi 1.2000C 39,97 BUBBLC
111 +000G 0.00 DUMMY
651 « 7000 39.03 wWHEEL
652 «7GC0 41458 wriEEL
653 +70C0 42.73 WHEEL
654 «700C ©«3.03 WHEEL
1041 1.500¢ 10.63 STEERING SHAFT
2741 3.600C 1654.34 ENGINE
3031 1.106G0 98.36 ORIVER
CENTER OF GRAVITY
X -32.7799 IN.
Y -53238 IN:
4 28.5679 IN.
MOMENT OJF INERTIA ABOUT X CG 65.3397 KGo=M %52
MOMENT OF INgzRTIA AgQUT Y CG 495.7346 KGo=M ,%*%2
MOMENT OF IMERTIA AB0OUT Z CG 479.,9883 KGe—M .*%2
TOTAL MASS = 2868.3968 KG.
CAMPONENT VOLUME = 203205 CU.M &
SPACE VOLUME = 55262 CUM
TOTAL. VOLURE = 7T.84%47 Cu.8
JOTAL TIME FOR MOMENT 14291 SECONDS

LEAVE MOMENT
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1-10 11-20 21-30 31-40 41-50 51-60 61-80
NCRA ITRPE2 NSKFIL TIMAX ISTRT SCELZ
FORMAT (3I110,F10.0,110,F10.0,20X)
NOAA - Specify the number of views
ITAPEZ - If not zero, store the points plotted on FORTRAN Unit 2
NSKFIL - Specify the number of files to skip before writing on
FORTRAN Unit 2
TIMAX - Specify the maximum time in seconds that is specified
for the computer run (required only if ITAPE2 is not zero)
ISTRT - If not zero, this run restarts from a previous run which
stopped because of an almost maximum time or exceed '"MAXNOD"
termination. '
SCELZ - If not zero, use a finer initial scan (The value of SCELZ
is the minimum cell size tolerated. However, SCELZ must
be greater than or equal to 5 * SMESH (SMESH of the View

Card, Figure 41))

Control Card for PICTUR Option

gl

igure 40.
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1-10 11-20 21-30 31-40 41-45 46-50 51-60 61-70 71-75 76-80

A E SMESH | SCALE | SPECTV IRPP MAXERR | DEYE 10LKP IXSECT
FORMAT (4E10.3,L5,15,110,F10.0,215)
A - Specify azimuth angle in degrees
E - Specify elevation angle in degrees
SMESH - Specify grid cell size for plotting (Default = .25)
SCALE - Specify scale for plotting on one inch of graph (pefault = 10
SPECTV - If "T'", plot a perspective picture
IRPP - If not zero, read a Target Enclosing RPP card
MAXERR - Specify the maximum errors allowed per view (Default = 25)
DEYE - Specify the distance the eye is from the target for per-
spective picture (Default = the vertical length of the grid
divided by .725)
IDLKP - If not zero, plot only selected regions
IXSECT - 1If less than zero, plot only the portion of the COM-GEOM
description not in the box. If greater than zero, plot
only the portion of the COM-GEOM description in the box
Figure 41. View Card for PICTUR Option
1-10 11-20 21-30 31-40 41-50 51-60 61-80
XMIN XMAX YMIN YMARX ZMIN ZMAX
FORMAT (6F1Q,Q)
The minimm (min) and maximm (max) values of the x, y, and z coordi-
nataec whirh hovind +hae rectanonlar naralleleninaed that enclnacec the
11actco wilaiuvlil Uvuliu 11< LV\#““IIB\‘L“L PQLQLLVLVFLPU\J Liita o vilvAVOvVO vl
COM-GEOM description (Default is the computed Enclosing RPP located
at LENRPP in ASTER)
Figure 42. Target Enclosing RPP Card for PICTUR Option

(Optional, read only if IRPP is zero on View Card)
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1-6 7-10 11-15 16-20 71-75 76-80
IDH NKARD( 1) NKARD(2) ses | NKARD(13) NKARD( 14)
FORMAT (A6,4X,14A5)
IDH - If "KEEP", the regions are those to be plotted. If "DELETE",
the regions listed are those not to be plotted.
(Default = "KEEP")
NKARD(I) - Specify the regions to be or not to be plotted. Region

numbers or code words are allowed.
are:

Allowable code words

"THRU" - Through, ''100 THRU 150'" means regions 100 through

150 are to pe
"END" - Last region number, "100 THRU END'" means regions
100 through the last region are to be considered.
Repeat as many times as needed to list all of the regions. A blank
card is needed to signal end of the list.
Figure 43. Delete Selected Regions Card for PICTUR Option (Optional,
read only if IDLKP of View Card is not zero)
1-10 11-20 21-30 31-40 41-50 51-60 61-80
P(1} P(2) P(3} Vil.1) V(2.1) V(3.1)
vit.2y) } ovez.2y | oves.zy | over,3) v(2.3) V(3.3)
FORMAT (6F10.0)
P(I) - Specify the vertex of the box.
V(I,I) - Specify the vectors defining the length, width and depth
of the box.

Figure 44.

Cross Section Cards for PICTUR Option (Optional, read

only if IXSECT of View Card is not zero)

[
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corners of each of the segments from starting points located outside
the COM-GEOM descrlptlon to the first surface of the COM-GEOM descrip-

tion encountered. Adjacent horizontal rays are compared to determine
if they intersect the same first surfaces. If two different surfaces
are encountered hv the two adiacent ravs A wav ig ~nd halfion | RN

[C P RV IV VL V) 3 R R wl v LIV LwU aujaviiit 1ayo, a ltay 195 anbcu uaLLway oe-

tween the two adJacent rays. Each set of adjacent rays is compared
again to locate which side has two different surfaces. A ray is traced
halfway between the two rays which have the two different surfaces and
compared. This process is repeated until the distance between adjacent
rays is equal to the grid cell size (SMESH). The data associated with
qrid cell is then stored in an array (MA). Figure 45 depicts the pro-

e
L

UR option.

.......... PndRPUs I

cedure used by the Inital Scan of the PIC

The sample target is projected onto a grid in Figure 45 This

...............................

grid is d1v1ded into 11 segments across and 11 segments down. Rays are
traced through the corners of each of the segments from starting points
located outside the sample target to the first surface of the sample
target. Rays are traced through points 0,0 and 0,67 and compared to
determine if they intersect the same first surfaces. They both miss the

target so a ray through point 0,134 is traced and compared with the ray
fhrnnnh noint 0 &7 The {n1f191 ccan hnnf{nnoc in the game manner mtil

Ly PV Lo ViU 1l Al LviGas e LULILL LlluuN O 441 vl S QGlilv maiiiiv i uiiv i i
it reaches point 21,335, The ray traced through point 21,268 misses the
target but the ray traced through point 21,335 hits a surface indicating

a line is located between them. The area with the loosely spaced dots
in Figure 45 depicts the next portion of the initial scan procedure. A
ray is traced through point 21,301 which is located approx1mately half-

way between points 21,268 and 21 33 The rays traced tnrougn points

21 N -d 21 2728 Lie- +L
Lo Y JU.L ana <i y9J0 JIlL> Ll

~anrnad

€ Ssa t surface so another ray is traced
through point 21,284 which is d approximately halfway between
points 21,260 and 21,301. This procedure is repeated until the line
to be plotted is located within one grid cell length between points
21,271 and 21,272. The area containing packed dots in Figure 45 depicts
the grid cell which is stored. Rays are first traced through points

22, 271 and 22,272 then the first surfaces (identified by region, solid

£ +lin LAz Anwn Ave Af +hn
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:i
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741
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a face nUmuer>) encountered for each of the four corners of

orid ~oll +tha lacatian (1 271\ af the unner left corner of the orid
11U LT, LiiIv AavevaulLivil \Ll,‘/l) vi LIV UppLvil 4Aviv 4 nva wa viiv pa 4N
cell and a flag indicating the sides of the grid cell crossed by lines
are stored. The initial scan continues until the whole grid has been

covered.

After the initial scan, the grid cell data stored in array MA is
accessed and used to compute the starting point (node) for a plotted
line approximating the line located between two surfaces. The side
of the grid cell intersecting the plotted line determines which adja-
cent grid cell will be computed next. If the adjacent grid cell has
not been previously referenced, rays are traced through the two corners
which haven't previously been computed. The remaining side of the

adjacent grid cell which intersects the plotted line is determined

plotted line enters the adjacent grid cell to the midpoint of the Side
where the plotted line leaves the adjacent grid cell. Adjacent grid

122
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cells are computed until the plotted line intersects a grid cell pre-
viously computed. If a grid cell has more than two sides intersected
by lines, the data assoc1ated with it is stored. This grid cell data
is used as a starting point later. Figure 46 depicts the method of

computing the plot of the COM-GEOM description.

Plotting a line drawing portrayed in Figure 46 begins at a grid cell
stored in MA with the point 58,8lin the upper left hand corner. The
adjacent grid cell with point 57,81 in the lower left hand corner is
located above cell 58,81 is then computed because the line between the

surfaces intersects the top side of cell 58,81. Rays are traced through
points 57,81 and 57,82 of the adjacent grid cell 57,81. The line between
the surfaces passes through the right side of the grid cell 57,81. The
plotted line is then drawn from the midpoint of the line between points
58,51 and 58,82 to the midpoint of the line between points 58,82 and

57,82. Adjaceﬁt grid cell 57,82 is then done, then 55,82, etc. A con-
tinuous line is plotted until it intersects a grid cell previously stored
in array MA. Grid cell 53,83 has more than two sides intersected by
lines, so the data associated with it is stored in array MA.

If the message '"NUMBER OF NODES.GT. (value of MAXNOD) - STOP" is
printed, the variable MAXNOD and the array MA must be increased.

Table XXVIII is the printout generated by the PICTUR option using
the COM-GEOM description listed in Table I and the input for the PICTUR
option listed in Figure 47. The section labeled A in Table XXVIII con-

tains information on the Enclosing RPP of the COM-GEOM description. The
section labeled B describes the view plane, starting points of the rays,
and cell size and the scale for the plot. 'HORIZONTAL" and "VERTICAL"
are the horizontal and vertical lengths of the grid in the view plane.
"MESH SIZE" is the grid cell size. ''SCALE" is the number of target
units per inch of plotter paper. The portion of the printout labeled C

describes the grid in the view plane. The coordinates of the four
corners of the grid are specified in the actual x, y and z coordinates

of the COM-GEOM descri tlon. "DIRECTION OF RAYS" is the normalize
vector parallel to the rays traced through the target. '"DIRECTION LEFT
TO RIGHT" and DIRECTION UP TO DOWN' are the vectors which are parallel
to the viewing plane whose length is equal to the grid cell size. "MESH
ACROSS'" and ''MESH DOWN' are the number of grid cells in the horizontal
and vertical direction of the grid. The portion labeled D indicates the
amount of rays traced and the number of starting points (NODES) stored
as a result of the initial scan. The portion labeled E describes the
plot. '"HORIZONTAL PAGE" and "VERTICAL PAGE'" describes the size of the
plot (inches). The portion of the printout labeled F indicates the
number of rays traced for this view and the amount of starting points

(NODES) stored. Note that 25 more starting points were located in the

first view of the sample run after initial scan. Figure 48 is the plot
for this view of the PICTUR option. The section labeled G is printed
when Columns 75 through 80 (IXSECT) of the View card for the PICTUR



82
VA

ption Method of Computing Plot Points

The PICTUR O

Figure 46.

125



b
[§®]
o

ety -f- Data or Fortran Statement 1DENTIPICATION
13 5 4 Stelr;@ 9100112 1) 1413 36 1718 19720 37733 737014 75 3¢ 37770 19,30 3132 39]34 35,36 3738 3960 41147 43 48 43148 47:48 69,50 S1iS2 $37%6 33 %6 57 3 39 13 % 7318273879 &
pliich 1 o ’ ? REEREE R .5‘%1 A A R
[RY . . : i i : i i . [
+ NN B o T —h
3 1 gda l iy e P I
rT1 17T 7T 1 i T ; r ]‘ 1 —rr e
a4} 5 3i0]. 30| . i L ! I L ;b
; i -t - -t
49 . 310 . [ of . [ i ; Pl 1
B A s O | : | B — | ! ~
1 2 of. 0. -1214]0] . [ | D t
-14jo]. | 7[ ' EREEE P
— —t
'ED i 3{0]. 3 of . [ ; P
IR i —
DiET Y | 3] {T{1 Rl U 110 B i '
Bl LI Al N 1 L
g s |1 i
LI 1 H
1 2 : !
4 3}0f . 3 of . Lor !
T i B
INNRNY L1 L] ;

Figure 47.

Sample Input for PICTUR Option




Table XXVIII.

ENTER GRAPHICS PACKAGE

NUMBER UF V1EwS HUR PICTUR
wRUIE PLUT POINTS UN TAPE 2
NUMBER OF FILLES SKIPPED

MAXIMUM TIME FUR PICIUR

(Compressed for Display)

3

0

900 .0 SECONDS

X Y 1
TARGET MINIMUM -100.000  =36.,000 .CO0
A {1ARGET MaxIMUN 100.00G 36,000 63,000
TARGET CLNTER U.000 0.00C 31.500
TARGET DIMEN>IUNS 20€.000 72.000 63.0CC
AZIMUTH 45,009
[ILEVATION 3G.00C
HURIZONTAL 193,833
VERTICAL 152.226
B {sack ofF orsrance 119.000
TARGET CENTEK 0000 0.000 31.500
MESH S/ <300
SCALE 36,000
UPPER LEFT CURNLR 114.4926 -22.5680 196.9158
UPPER RIGHT CURNER -22.5080 114.4926 156.9158
LOWER LEFT CORNER 168.3127 31.2520 25.0842
LOWER RIGHT LURNER 31,2520 168.3127 25.0842
C {oIRECTION OF RAYS -.6124 -.6124 -.5000
DIRECTION LEFT 10 KIGHT -.2121 .2121 0.G000
DIRECTIUN UP TU DUWN .1061 +1061 -.2598
MESH ACRUSH 646
MESH DOWN 507
UPTION StT TN WRITE PLOT PUINTS ON TAPE 2 FOR FILE NUMBER
SAMPLE INPUT FUR GIFT
END UF INITIAL SCAN
D NuMBER ut RAYS 393
NUMBER OF NUOES 36

TIME FOR INLTIAL SCAN

HORIZUNTFAL LENGTH 193.83
FORLZUNTAL PAGE 6446
E VERTICAL LENGTH 152.23
VERTICAL PAGE 5.07

SCALE IS5 1.0 IN, =

END OF Vitw

NUMBER UF RAYS 8699
F l NUMBER OF POENTS 1995

MAXIMUM NUOES 6l

TIME FOR Vitw

«156 SECONDS

30.00 UNILTS

4.778 SECONDS

127

Sample Output for PICTUR Option

WITH MAGNITUDE
WITH MAGNITUDE

10/730/78

+3009
«3000
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Table XXVIII, Sample Output for PICTUR Option (continued)
(Compressed for Display)
CPTION Skl TO CRUSS SECTIUN 1AKGE]
( CROSS SECTIONAL BOX [§
{ 12¢.0000 0.000v €.000C -244.0000 U.0000 0,000y
{ L0000 =-60.0000 0.0060 0,020y ¢.C000  70.000C
THE FULLUwWING REGIUNS NiT NEEVED FOK X-SECTIUN
8 lu 12 16 18
X A\ 4
TARGET MINIMUM -160.000 =-36,000 .00
TARGET MaxImMum 100,040 36,000 63,000
TARGET CENTER 0,000 €.000 31,500
TARGET UIRENSIONS 200.000 72.000 63.000
AZINUTH 45,000
ELEVATION 30,000
HORITZONT AL 193.833
VERTICAL 152.226
BACK OFF DISTANCE 119.000
TARGET CENTER 0.000Q 0.000 31.5900
MESH SIZt <300
SCALE 30.000
UPPER LEFI CORNER 114.4926 -22.5680 156.,9158
UPPER RIGHT CORNER «22.5680 114.4928 156.9158
LOWER LEFT CORNER 168,3127 31.2520 25,0842
LOWER RIGHT CORNER 31.2520 168.3127 25.00842
DIRECTION OF RAYS -.612¢ -.6124 -.5000
DIRECTION LEFT TO RIGHT -.2121 w2121 0.0000 wWiTH MAGNITUDE
DIRECTION UP TO DOUN $1081 L1081 -.2598 ITH MAGNITUDE
MESH ACROSS 646
RESH DUWN 507

SAMPLE INPUT FOR GIFT

T
Ve

RA
u

N { SCAN
N H SCAN
NU

NU

529

S 62

p

n
o

MB
1]

mm
X B n
Q) C o=
Rl 4
Cl < »
mwnr-

TIME FOR INITIAaL SCAN

«339 SECUNDS

fORIZONTAL LENGTH 193.82

HORIZONTAL PAGE 6.4
VERTICAL LENGTH 152,23
VERTICAL PAGE 5.07

SCALE IS 1.0 IN, =

END OF VI
NUMBER OF

AY
NUABER OF POINTS 3250
MAXIMUM NODES 1
TIME FOR VIEW 11.880

30.00 UNITS

SECUNDS

p—
~N
0

OPTION SET TO WREITE PLOT POINTS ON TAPE 2 FOR FILE NUMBER 2

«3000

annna
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Table XXVIII. Sample

s (PTION SET TO DLLETE SELECTLD ReGLIONS

H
? UELETE REGIONS
( 3 TRy 10
X Y z

TARGET MINIMUM -]1C0.0V0 -36,000 +00C
TARGET MAXIHUM 100.000 36,806 63.L00
TARGET CENTER 0,900 0.000 31.500
TARGET DIMENSIUNS 200.000 72,060 63.000
sLIMUTH 45.00)
ELEVATION 30.00)
MURLZONTAL 193,833
VERTICAL 1v2.226
BACK OFF DISTANCE 119.000
VARGET CENTER 0.00¢ 9.000 31,500
MESH 317 300
SCALE 30,000
UPPER LLFT CURNER 114.4926 -22.5680 156.9158
UPPER RIGHT CORNER -22.5680 116.4926 156.9158
JAUWER LLF1 CURNER lo.3127 31.2520 25.0842
LUWER RIGHT CURNER 31,2520 168.3127 2540862
DIRECIION OF RAYS ~.6126 - 6124 -.5G00
DIRECTIUN LEFT 1O RIGHI -.2121 Jil2l G.0000 WITH MAGNITUDE .3000
OIRECTION UP TU DOWN L1Cel .1061 -.2598 WITH MAGNITUDE  .3000
HESH ACRDSS 646
MESH DUWN 507
OPTION SET TU WRITE PLOT POINIS ON TAPE 2 FUR FILE NUMBER 3
SAMPLE INPUT FOR GIFT 10730/78

NO OF INITIAL SCAN

" NUMBER OF RAYS 335
NUMBER OF NNDES 33
TLME FOR INITIAL SCAN +160 SECONDS

HORIZUNTAL LENGTH 193,83
MORIZONTAL PAGE 5.46
VERTICAL LENGTH 152,23
VERTICAL PAGL 5.07
SCALE IS 1.0 IN. = 3C.00 UNLTS

END OF VIEw

NUMBER UF RAYS 8301

NUMBER OF POINIS 1559

MAXIMUM NODES 68

TIME FOR VIEW 9851 SECONDS
TIME FOR GRAPHICS 22.9519 SECOUNDS

LeAVE GRAPHICS rACKAGE

129
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Table XXVIII. Sample Output for PICTUR Option (continued)
(Compressed for Display)

cutLe 0 w
CNILR URAPA

NUMBER Jb VviEw> HOR PICTUR i

JPTLION 52T 19 USe FlNe

HURZ/VERT DIST UF SMALL

SCAN

E>T REGILIUN Lh.142y

HORZ/VEPT CELL SIZ2E 7.07
VIRZ/VeRT NUMBER CF CELLS

X Y
TARGET MINIMUM -1€0.000 -36.000
TARGET RAXIMUR i0U.00v 36.000
TAKGET CENTER 0.00¢C 0.000
TARGET DIMENSIUNS 2G6v.000 72.000
AZIMUTH 45.000
ELEVATION 10.0¢0
HORIZCNTAL 193.833
VERTICAL i52.226
BACK QFF DISTANCE 119.000
TARGET CENTER 0.000 0,000
MESH STt .3C.
SCALE 30.006
UPTION SET FUR PERSPECTiIVE PICTURE
SIZt UF VeRrRTICAL [Maut 152.226
DISTANCE FROM TARGET 10 EYE 2C9.967
CENTER OF TARGET TU ETYE 308.967
CENTER UF TAKGET TU IMAGE PLANE 518,934
UPPER LEFT CORNER 359.40113
UPPER RIGHT CORNER 222,3406
LOWER LEFT (ORNER §13.2213
LOWER RIGHT CURNcR 276.1607
DIRECTIUN OF RAYS -+bl26
DIRECTION LEFT TO RIGHT -.2121
DIRECTION UP TU DUWN .1061
MESH ACR']SS 6406
MESH DOwWN 507
END OF INITLIAL SCAN
NUMBER Uf RAYS 855
NUMBER OF NODES G
TIME FUR INITIAL SCAN «213 SECONDS
FORIZUNTAL LENGTH 193.83
HURIZONTAL PAGE 6.46
VERTICAL LENGTH 1%2.23
VERTICAL PAGH 5.07
SCALE 5 1.9 IN. = 30.G0 UNITS
END OF VIEW
NUMBER QOF RAYS 6431
NUMBER OF POINTS 1208
MAXIMUM NODES L1
TIME FOR View 3.152 SECONDS
TIME FUR GRAPHICS 3,154 SECUNDS

130

15,7313

11 7.8657

27

7
i

.C00
63.000
3J1.500
63.C00

31.500

222.34
359,49
276.1607
613.,2213
~.6124
2121
1061

19

156.8829

356.8829

29 nca
CCIeVI21IC

225.0512
-+9000
0.0000
-.2598

WITH MAGNITUDE
WITH MAGNLITUDE

+3000
«3000
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SAMPLE INPUT FOR GIFT PROGRAM NOV. 30,1973
AZIMUTH 45.0 ELEVATION 30.0
SCALE o

. —
30.00

Figure 48. Sample Plot Generated by PICTUR Option
(Normal Mode)




option is not zero and the cross section cards are inputted. If the
value of IXSECT is greater than zero, those regions whose region RPPs

do not overlap the RPP which encompasses the box will be temporarily
deleted from the COM-GEOM description. Figure 49 is the plot for the
view using the Cross Section option. The section of the printout
labeled H is printed when Columns 71 through 75 (IDLKP) of the V1ew card

Te n and A lTigct+ Af calacrtad r»agianc Snnnttad Caagnra BN

+
19 11IVL allu a 1105L VUl DCLC\—LCU LCs.LUlID .LD Llll}uLLCu r Lsuxc S U .I_D
the plot for the view using the Delete Selected Re ions option. The

section labeled I is Drlnted when Columns 51 60 (SCELZ) of the Control
card of the PICTUR option is not equal to zero. The "HORZ/VERT DIST OF
SMALLEST REGION'" is size of the rectangle in the view plane which en-
compasses the projection of the smallest region of the COM-GEOM descrip-

tion onto the view plane The ""HORZ/VERT CELL SIZE"™ is the horizontal
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and vertical grid cell lengths selected for the initial scan. The
selected grid cell lengths for the initial scan is the largest of three
values: one-half of the length of each side of the rectangle in the

view plane which encompasses the projection of the smallest region onto
the view plane, the value of the variable SCELZ or five times the value
of grid cell size (SMESH). The option to use fine scan does require

more computer run time for the initial scan of the PICTUR option The

section labeled J is printed when a perspectlve picture is desired.
Figure 51 is the plot generated for the view containing the Perspective
Picture and Fine-Scan options

Figures 52 through 56 describe the output generated on FORTRAN
Unit 2 when that option is specified in Columns 11-20 of the Control
card for PICTUR option. Table XXIX contains an example of the plot
data written on FORTRAN Unit 2. If the message ""RESTART VALUES STORED
ON TAPE 2" is printed, the execution of the PICTUR option can be resumed
e :

A har oernacs rimo +kn num f

where it stopped by specifying the number of files to skip given in the
message in Columns 21-30 and specifying a non-zero number in Columns
41-50 of the Control card for PICTUR.

F. PLTRPP Option

=)

The PLTRPP option plots the three basic views (front, side and top)

of the region RPP equivalents of the COM-GEOM description on the printer.
The plotted RPPs are labeled so they can be identified. The PLTRPP
option provides a quick method of locating regions and their approxi-
mate size. Figures 57 through 60 define the input for the PLTRPP option

Table XXX is the output generated by the PLTRPP option when the
COM-GEOM description in Table I and the PLTRPP data in Figure 61 were

used as 1nput The section of Table XXX labeled A depicts the front
view of the region RPPs of the COM-GEOM description of the Sample Targe
The rows and columns contalnlng the letter ”A” (which forms a rectangle

a
grapa ol LNC TeglOll Rirs Lo 2RIvAEL
1a

beled "SYMBOL” and denotes RPP of Region 1 of the COM-GEOM
des r1pt10n. Plotted lines which are common to more than one region
RPP will alternate between the two different printer characters which

132
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SAMPLE INPUT FOR GIFT PROGRAM NOV. 30,1873~
AZIMUTH 45.0 ELEVATION 30.0
SCALE s

—
30.00

Figure 49. Sample Plot Generated by PICTUR Option
Using the Cross Section Option

133

\_/



< /)
e
N\ V|
}”m\%’] %//
<
M
SAMPLE INPUT FOR GIFT PROGRAM NOV. 30,1973

AZIMUTH 45.0 ELEVATION 30.0
SCALE gmr—r—T 1

Figure 50. Sample Plot Generated by PICTUR Option
Using Delete Selected Regions Option
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SAMPLE INPUT FOR GIFT PROGRAM NOV. 30,1973
ARZIMUTH 45.0 ELEVATION 30.0

Figure 51. Sam CTUR Option
si i
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Table XXIX.

PICTUR Option Output on FORTRAN Unit 2 Using Sample Input

SAMPLe INPUT FOR GIFT

43.6000
i
J6.5165

PY oty

IV

109,650
110.4000
111.300¢
113.1000
11¢.CGC3
114.9C00
115.400GC
lio.7Cu0
117.6CC0O
11842009
119.,4C00
120,300y
12402083
122..009
123.0v32
123.9000
1251000
126.C00uC
126.900G
127.8000
128.7000
129.6000
13C.5C02
131.4G0u
132.3000
133.2030
134.100¢C
135.0C0v
135,90G<

114 5000
420 e0VVV

137.7309
133.600)
139.5CG¢C
140.4000
141.3000
143..iCu0C
144.0C00
144.,9000°
145.8CC0
196.,70G00
147.6C65
148.5CCQ
149. 4603
150.30602
151.2000

122 1iron
AL o LVVVWY

153.CCL0
153.960¢

18& _ALAQO0O

a2 T VMY

15247000
156.600C8
157.5CGC
153.4C030
159.30C9
160.2000

2 e T YT

SVeVVLu
7o.1i31

122.2261
122.0761
122.97861
123.5761
1c3.8761
124.4701
124.7761
i25.3761
125.6761
126.2761
126.5761
127.1761
127.4761

12& 74
ACQeVIVL

128.37¢c1i
128.97061
129.2761
129.2761
128.9764
i23.3761
.28.0761
127.47061
127.1761
126.5701
126427061
125.0761
125.3761
12%.7701i
icheal61l
123.3761
123.57¢1
122.97¢64
122.0761
122.0761
121.7761
121.1761
l2G.8761
120.2764
119.9761
119.3761
11i9.,0761
ll6.4701
118.1761
117.5761

117 _274&1
AhT et VUL

116.6761
li6.3761

1:68_ 7741
bdJei i0a

115.4761
114.876i
113.9761
113.0764
113,07061
112.77561
il2.i70l
111.8761

MR- R T
LTI e TSIV

30.9105

1.9.80C,
112.706CC
111:6000

112.59452
113.4GCO
114.30Cc
115.2000
115.1000
L17.000C
117.9000
118.8GCC3
119.7000
120400GG0
12504050035
12244000
123.300¢
12¢.20C0y
12544G0u
126.3CCC
127.20C35
128.10G0
129.GC00
129.9003
130.8C00
131.7000
132.6000
133.35000
134.400¢
13543002
13642500
137.16¢C0
133,000
138.90C3
139.06000
143.7CG00
l41.6C0C
142.,2000
143.,4C0G)
144.30C¢
145.2000
i%041GCO

147 _NEnn
LRI e VYV

147.90CJ
l4s.8CC0

149 74023
AFTei v

150.63C)
151.50GC0

122 . edC.

a2l s Svw

153.3CC0
15442003
155.0CC0
130490CC0
157,23C2
432d8.70Cu
15Y.0uov
190«30C0

Vi 274K
478 e L0

(3]

40.8333

122.37561
12¢.06701
123.5761
124,1761
124.4761
125.8761
125.3751
125.9761
126.2761
120.87614%
127.1761
12747701

128 Y741
bLUeviUa

l25.67061
128.9761
129.5761
129.2761
128.6761
128.3761
127.7761
127.47061
1268761
12645761
125.97¢1
125.6761
125.9761

124 72741
ACTe T 11U

124..701
123.8761
123.27¢61
122.9761
122.3761
l122.0761
121.4761%
121l.1764
120.5761
120.2761
119.6761
119.3761
118.7761

112 L7
&dQ eIVl

1.7.8761
11745701
116,0761

AaUCe7I04

116.6761
llo.0761

118.7761
112.1761
l14.8761
L.9:2761
113.9761
1i3.3751
113.,3761
ll12.4761
1i241761

1115761

136

w
o
<
e

118.15C¢C
lll-GOuL
111.9600
112.80CC
113.7CCC
114.60CC
115.5CC¢
116.4C0C
117.3C€3C
1183.,2000
119.19¢C¢C
+20.00CC
125.9C0C
121.88G0¢C
122.,7000
123.60GC0
124.30CC
125.7C0C
126.6CCC
127.5CC¢C
124.4GQ0
129e30Cy
430.2C0¢
131.1C3¢
132.8CC0
132.9000
133.8CC0
134.700C
i135.60C0
13645C0v
137.402¢C
134,3000
139.2CCv
140.1000
14l.0C0CC
141.9GC¢
1l42.8CCC
13,7000
144,8C00
145.5C8¢C
146.4CCC

147.2000
AFieIVVV

148.2C0C

149.100C
150.,0GGG

LIVIVVVY

150.9v0C
151.80CC
152,7CCC
153.6C0C
154,5000C
235.40C¢C
1563CCC
157.23CC
15¢.1CCv
159.080C
155.9C4¢

163.80v0C

1073C/78

122.3761

122.9761
123.2701
i23.8761
124.1761
1264,7761
125.¢761
125.6761
125.97s81
126.5761
126.8761
127,476l
127.7761

122 21741
SdeT eI 1UL

128.,6761
129.2751
129.5761
128.5701
128.6761
126.0701
127.7761
127.1761
126.8761
126.2701
125.9761
125.3761
125.0761

124 &£7-1
aLTeTIVL

124.1761
123.5761
123.270l
122.6761
122.3701
121.7761
121.4761
120.8761
120.5701
119.9701
115.6761
119.C751
1i8.7751

1178 1741
AddediCa

117.8761

117.2761
116.97461

4a0s7{0a

116.3761
11643761
115.«761
115.1761
11445761
1i4.2761
1:3.,0701
113.3761
112.7761
112.4761
1i1.8761

11..5761



Using Sample Input (continued)

Table XXIX.
161..G00C 111.2761
162.2003 lig.3761
152.9003 110.3761
153.6C63 110.0761
lo4.72300 1C9.4761
165.6000 1£9.1i761
1665992 1u845761
167.4000 1C8.2761
1¢8.30Gy 107.670l
1£9.2C8) 107.3761
17C. 10638 106.7761
171.000: lud.4761
171.9C00 165.8761
172.8000 10545761
173.7000 1C4.9761
174.6000 104,6761
175.3500 1C4.226i
174.6007 Llu3d.7764
173.7000 103.4761
172.8C00 102.8761
171.90392 1062.5761
171.0C030 1Gle9761
17C..000 10i.676i
169.2600 1Gl.G761
168.300Cy 100.776%
167,4C00 1CC.1761
166.5000 99.3761l
165.6000 99.2761
164.7C0 98.9761
1€3.8C0¢C 98.3761
162.9C0¢8 98.3761
162.0000 97.4701
161..000 97.1761
169.2G34 96.5761
159.30G00 96.2761
158.4000 95.6761
157.3500¢ 93.3761
156.60Q¢C 94,7761
155.7CG0 94.4701
154.3060 93.8761
153.9C6¢ 93,5761
153.G53u 92.9764%
152.1000 92l°761

30¢
15143500 92,2261
15C.6C00 9l1.7761
149.700C 91.47061
148.,3C00 S0.0761
147.90Gy 9G.5761
147.,0C33 89,9761
146.1000 89,6761
14542600 89,0764
144,3000 t8.7761
143.40C0 83.1761
142,5000 87.8761
141.4C00 87.27061
160,700 86.9701
139.00CC 8643761
133.9¢Cay 6643761
138.00CC 85.47061
137.1CQ0 85.1761
136.2C08 B4,5761
135.3000 §4.276.

lol.40CC
162.3C32
i03.20Cy
lo4s1000
165.€0€C9
165.90G60
166.6CCQ
lo7.7CC0
1lo8.2000
16945009
170.40C0
171.30C0
172.2Q00
173.19C0
174.CC0C
174.90C2
175.20¢0
174.,3CC0
173.4000
172.5CCo
171.6000
170.70G60
169.8000
15849060
1084CCGY
167.103G0
166.2CQ0
165.30C2
164.40¢)
lo3.50CC
162.0000
161.7000
150.8000
159.9002
159,0000
158.1002
157.2003
15643000
195.4C00
i544536C2
153.60C00
152.7300
15148Gou

151.2G00
150430603
léve4cly
l45.5CC3
147.6C¢2
146.,7C00
145.8009
le4.9C00
144403802
143.10C¢
142.2469
l41.300¢C
140.4060
139.5Cu)
13340060
137.70G2
136.80GC)
13549003
235.0G3C2

11142751
113.6761
110.3761
109776,
129.47061
1Cb.8701
1Js.5701
127.9764
107.67061
137.0761
10047701
106.1761
135.8761
135.2761
2Jd4.9761
134.3761
1G4.0761
id3.7764
193.1761
102.8761
102.2761
101.9761
101.3761
L)i.0764
10C.4761
100.1761
339.5761
99.27561
98.076.
98.3761
97.7761
97.4761
36.37561
96,5761
95.9761
95.6761
35.0761
F4.7761
94.1761
93.876i
93.2761
92.9761
92.3751

92.0761
91.7761
31.1701
9C.8761
90,2761
39.9761
89.3701
39.0761
88.4761
d8.1701
87.5761
37.2701
86s07561
80.3761
85.7761
85.4761
84.8761
8945761
33.9761

137

lel.702¢C
162.6C5C
103.50CC
16444C00C
165.3C0C
166.,2C3C
167.13C0
16d.5L0CC
16849CCQ
169,8GC0
170,70CG
171.60G00
172.5C0C
173.4G0¢C
174.300C
175.,200¢
174.9C3C
174.00C0
i734lvwe
172.2¢C6C
171.3C0¢
170.4G00C
169,.5000
l68.0u0d
167.7C0C
166.800¢C
165.90CC
1654.CCCC
1lo4.1C00
163,200C
16243000
lol.4C0%
160.5GCS
159.603¢C
158.703G0
157.8000
156.9CG0
156.CCCC
155.100C
154.2CCs
153.3C00
152.4000
151.5GC¢C

150.9C0
150.CCcC0
149.1G00
1484200¢C
147.3000
146.40CC
145.5CG¢C
144.600C
143,.7CS0
142,3CC¢C
141.90GC
141.CC3C
140441068
139,206C
138,3CCC
137.4CCcC
136.5CCC
135.0CCC
134.,7800C

PICTUR Option Output on FORTRAN Unit 2

110.9761
11C.6761
110.2761
109.7761
209..761
108,0761
168.2761
1C7.9761
1C7.37061
107.C761
1G6.4761
1Co.1761
1c5.5761
185.2761
1C4.6761
1C4.3761
104.,C761
1C3.4751
1C3.1761
162.5761
102.2761
101.6761
101.3761
105.7761
100,4761
99.8761
99.5761
98.9751
G8.6761
98.C761
97.7761
97.1761
96.0761
96,2761
95,6761
95.3761
95.0761
94,4761
94,1761
93.5761
§3.2761
92.6751
92,3761

92.C761
91l.4701
91.1761
90.5761
90.2761
89.6701
€9.37061
88,7761
B8.4761
87.8761
87.5751
86.9761
Boet701
86.0761
85,7761
8541701
84.8761
56,2761
83.9761



134,64G03
133,500
132.000Cy
131.70C00
130.580C¢
129.30300
129.00Qu
123.1600

1272.20:5
AL T oQVVY

126.3000

125.40G3
124.56G0C

LA A A4

123.6C3C

122.7C0CQ
121.8C0¢

Lass

125.9003

120.,0C00
119.1000

118.2CCC
117.30060
115.4G0u
115.5C00
114.0000
113.70G0
112.80CC
111.90C0
111.C000
113..0C¢C
109.2C00
108.3000
107.4000
106.50G00
105.6000
104.7C00

162 _ =000
aVIeUVYV

102.9000
102.0000

101 nonG
AV AP AVVY

100.2C00
99.3009

J2.000
T3 TV

97.5000
90.6G03
95.700C
34.8000
$3.9000
93.0092
92.1€00
91,2000
90.30090
89,4000
8845000
87.6000
3647030
8548000
84.9000
34.,00C0

Q2 106N
Q36 aVVV

82.2093
dl 300u

. Ll )
due4llu

79.5C003
78.6000

£3.5761
8§3.3701
32.7761
02.4761
8l.8761
51.5701
cCe3761
00.076.
Sued 761
79.7761
79.1761

7R._A7K1

iGeGiCA

78.2751
77.970l
77:.37¢61
77.3701%
76,4761
76:1761
75.5761
75.2701
74.0761
76.3761
73,7761
73.4761
72.58761
72.5761
71.9704
716761
71.G761
70.7761
70.1761
6%.8761
69,2761
©38.9761

AQ_.174&1
CTesiU,

68.0761
67.4761

T 1 TA1
Cieaivai

66457561
06,2761

AR _ATAL
SJ24Ci0L

6503701
64.7761
b4.47061
63.8761
63.5761
£2.9751
62.06761
62,0761
6bL.77561
6l.1761
6C.8761
60.2761
59.9761
59.3701
59,0761
50.4761

Ly 124!
JOediTTa

57.5761
57.2764

Bh.a781
EAS AL R IR

Y0.3761
55,7761

130.5C000
127.060Cuy
123.70C0
1’7 e00y

Qe
* OOYUMJ

126.CGC0
42542000

124,.2000
b Te vy

123.3000
122.4GCC0C

121.5G0¢C
vV

alas sV

12C. 6000
119.7¢CO

11a.3CCC

aals OV

117.5¢Cy
117.0GC0
116.10C9

114.30CC
113.40C0
112,500
111.6GC0
110.7C¢c0
139.0000
1o8.9CCC
108.0000
107.1000
136.20CC
105.3600
1J4.40GC

2 ennac
133.5CCC

102.6000
iGl.70060

RGO
&uvouvvv

99.90C0
99,.300C
98,4134
97,2002
96,3000
95.400¢C
94,5060
93.600u
32,7036
91.80CC
95.9Cu)
$C.CG0GC
59.1CCQ
8542Gud
87.,3CCy
86 «40GY
85.5000
84.6GC00
83.7¢CQ

a2 R¥eleXs!
SCeTVVVY

31.9CC3
514000y
1063

CUeallUy

79.2CC2
75,30C0

[

Co

1.8761
31.2761
3C.%701
3G+3761
3C.u761
79.4701
79,1761

7R 6741
TVesi Ul

7d.2761
7T7.6761

77,3751
ie3i04

76,7761

76.4761
75.8761

ilevida

75.5761
74.9761
764.6761
74.G761
73,7761
73.1761
72.8761
72.2761
71.9764%
713764
71.0761
70.4761
79.1761
69.5761
69.2701
68.6761

-~ 2741
UOeai UL

67.7761
o07.4761
56.8751

66,5761
65.9761

A8 878
SJe0i1 02

65.0761
84.7761
64,1761
53,6761
63.2761
02.9751
52.3761
62,0761
6l.4761
61,1761
6L.5761
60,2761
59,6761
59.3761
50.7761
58,4761

&7 Aa74a
JieCGiUa

57.5761
96.9701

Sk _aln’
P B I

Jb.0761
55.7761

132.06C00
130.2CC0
129.3C0C
126.40C0
l27.50G¢C
12640008
125.,7CCC
124.3C07C
123.930C
123,.,50CC
122.1C00C

121 2000
Al heC VUL

120.3G0C
119.5C0¢

113 _&856C0

117.6C0u
116.7CC0
115.8¢00

114.90C¢
114.CGCQ
113.1€9¢C
i12.2G00C
111.30C¢
110.4CCC
139.5C2¢
ics.6CCC
137.70C0
106.8G0C
185.5000
105.000C
104.100C

1 2 2N
LUJ.LUU\-

102.3C0C
101.400C0

100 _BCLSC
AVV e JViVW

95.6C0C
98.7CoC

Q7 _acc«c
TieOVWwWL

90.9CCC
96.06C00
35.100¢C

34.,2CCC
93.,3CCC
91.5CG¢C
9C.6veC
39.7000
88.8000
87.9C30
37.060C
86.12C0
35,2CCC
34,3G00
83,4C00

a2 NG
Qlejvuy

8l.60C<
8G.7C%C

70 O 0O
XN AAAY]

78.5(CC
78.0C0C

83,3781

Sos 3

83.0761
82.4761
82,1751
81,5761
31.2761
eC.6761
60,3761
75.7761
79,4701
78,8761

[ V|
on?'QL

77.5761
77.6761

27 74
T 71eVI10L

76.7761
76,1761

78 _R741
i Je<iGa

75.2761

T4.9761
76,3751

TesiCa

76,0761
73.64761
73.1751
72.5761
72.2761
71.6761
71.3761
7C. 7701
7G.4761
69,8761
EF.5761
68.9701
68,6761

~7L1
65§8.0761

67.7761
6741761

K& _ 2741
YUeU iU

66.2761
65.9761

AR _ 21741
VsediVa

65.C761
64,4761
b4a.1761
63.5761
03,2761
62.3701
ol.770l
61,4761
60,8761
650.5761
59,9761
$59.6761
53.0781
58.7761
58.1701

87 &7&
Jie0iUi

57.2761
5043751

€8,3751
A I AL

£6.C761
5%5.4761



Table XXIX. PICTUR Option Qutput on FORTRAN Unit 2
Using Sample Input (continued)

77.73C0 9%¢4151 77,4000 5541761 77.1CCC £5.1751
76,8000 54.8761 7645004 S6.8761 76.200C S4.5751
75.900¢ 54%e57¢1 754000 24.2761 75.3CC¢ $4.2764
75.0C00 £3.9701 T4.70C0 53.9761 74.4CCC 53.6761
74.,10GC 53.0701 73.2C02 53.3761 73.5CC3S 53.3761
73.2C00 53.0761 7249000 53.0761 72.60C0 52.77¢c,
72.3C00 52.7761 72.C0CC0 5249704 71.7CCC 22.4761
71.4C0cC 52.1751 71.1000 52.17061 79.30C0 Si.87b1
7C.5C00 5l.3761 7GacGLQ 2145761 69.9CCC 5l.5751
09.6000 5142706, 6340600y 21.2761% 68.7CCC 515761
58.400C 5l.3701 0841003 5l.8706.i 67.3CCy 3l.676.
67.5000 $2.1751 6742000 3241761 €6.90C0 52.4701
66.6CCU 5244761 656.3C0CV 52.7761 66.C0CC 52,7761
65.7GCO 53.0761 5544000 53,0761 65,1300 53,3761
64.3003 53.3701 64.5C03 53.6761 644200C 53.6761
83.90G2 53.97061 63.6000 53,9761 63.3CCC 54,276,
©3.0000 54,2761 22.7CC0C 5445761 62.4C0C 5445761
62.1C00 549.8761 61,8000 56.8761 61.6500C 55.0261
3CC
61.5000 55.1761 614.20C0 55.1761 60.9C0C 55.47561
60.0000 55.4701 oUe3CCU 55.7761 03.3CCC 55.7761
39.76C0 56,9761 29.4CC2 56.0761 59.100C 56.3761
58460C0 56637061 58.5GC3 56.6751 58.2CC0C 56,6761
57.9000 56.976. 57.0000 56,9761 27.3G0C 57.2761
37.0003 57.2761 56.7¢C0O 57.5761 50.40CC 57.5761
5041000 97.8761 55.8CCo 57.8761 55.50C0 56.1761
55.203090 58.1701 54459C00 50.4701 54,6000 50.4761
54.3C30 58.776. 56.08¢) 58.7761 53.7C00 59.3761
53.4C00 59.0761 53.10C0 59.3761 52.8C0¢0 56.3761
52.5000 59.6761 32.20C) 59.6761 51.9C0C 59.9761
51.0000 99.9761 51.30GC 6C.2761 5i.0C0C 6C.2761
50.7000 60.2761 5044060 6C.5761 50.1CGC 6C.0761
49.3G600 6G.8701 49.5CC2 5l.1761 49.2CC0 61.1761
43.9000 6l.4761 48.6C0C 6l.4761 48.3C0C 61.7761
46.000CC 6l.7701 47.70C0 62.G761 47,4000 62.3761
47.10CQ 62.3761 40,8002 $2.3761 46.5CCC 62.6761
40.2C00 £2.6761 4549000 62.9761 45.6C0C 62.5761
45.300C 63.2761 45.00C0 63.2701 44.,70GC 63,5761
44,4000 63.5701l 44,1000 63,8761 43.8000 63,8761
43.500v 64.17061 43.,20C0 o4.1l70l 42.90CC 64,4761
%2.6000 6a.4761 42.3000 64,7761 42.0C0C 64477061
41.700GC 65.0761 4i¢43Cu 65.0761 @l.iuCC 65.3761
4J.800Q9 65.3761 4J.5000 65.0761 4C.20CC 65.6761
39.9G00C 65.9761 39,.,60CC 65.9761 39.30C¢C 60.2761
39.0000 66.2761 3d.7Cc0 66.5701 36.4CCC €6.5761
34.1C00 65.8761 37.300) 66.8761 37.5GG0C 67.1761
37.2C00 07+1761 36.90G9 a7.4761 3046000 67.4701
3643000 67.7761 36.C0C0 67.7761 35,7CCC bE.UT761
35,4000 €E3.0761 35.,10C90 68.3761 34.8CCC 68.3761
34,5000 68.6761 34,2009 98.6761 33.9¢cCC 63.9761
33.6009 68.9761 33,3000 59,2751 33.0CCC 89.2761
3247090 69.570l 32.4G0) 69.5761 32.1000 69,8761
31.800G0 69.8761 31.50060 70,1761 31.2G0C 70.1761
30.900° 7C.4761 3C.00C3 7C.4761 30.30Cc 70.7761
30.5002 7C.7761 29.7CC2 7Tlew761 29.,4C0C 71.0761
23.103¢C T1.3761 28.80C2 71.3761 2343CCC 71.6701
25.20Q03 7l.0706l1 27.9902 71.9761 27.0CCC 71.9761
27.3000 72.2761 27.,C00C 12,2761 2647CCC 72.5761
2644000 72.5761 2642060 72.8761 25.800C 72.8761
25.500Q0 73.1761 2942909 73.1761 24.9C0C 73,6761
24.0000 73.6761 24,30C) 73.7761 24.CCGC 73.7761
23.7G0C 74.0761 2344000 764.0761 23.1CGC 74,3761
22.80350 7443761 22.20C0 74,6761 22,2G30 74.6761

139



Table XXIX.

21.9000
21.C000
20410G0
13.2000

=nn
LOQVJUU

lu.7500
19 3500

~B8231
&‘IOUJUU

20.2504
20,5500

21.1500
Lavasvw

2l.450¢

22.95G0
22.3500

LLsssv

2249500
23,2500
24.15GC0
24,7500
25.65C0
25,9590
27.0000
33,3002
36.5G4Q3
©3.2000
46.8000
53.1G80
56.7C00
63.3000
6644500
66,7500
69,3000

annn
70.2000

71.1000
72.6000

72 _annn
TCe7Tvuw

73.69G3
74,7000

TR _nCnn
TVevwwy

79.2600

8C«7000
82.80Q00

83.5500
85.6500
85.9500
36.5520
36.5500
87.4500
87.7500
88.3500
89.7000
9G.6003
91.5C€00
92.4000
363
93.1500
93.9C03%

arecn
YW.OVVU

95.7000
96.6000C

Q7 _s00Cn
Tlie i

7164,37561
75.2761
75.0761
T6.1761
76,3261
44,2261
43,0261

a2c
4l.8261

40.6261
39.4261

Ax 2241
JUeLiTa

36.7261

35.5261
34,3261

*te 2LTa

33.1261

31.9261
30.7281

29.2261%1
28.3261
25.6261
2444261
23,6761
23.3761
22.7761
22.4761
¢ls8761
2l.57061
2G+9761
20.6761
20.2261
19.3261
17.5761

L L FARY
16,7761

16.1761
15.8761

18 _274&1
AL i VS

14.9761
lac3761

124 _N741
4AFewiDa

l4.6761
15.2761
17.8261
20.2261
22.0261
22.9261
23.8261
25.6261
27.1261
29.6761
30.2761
30.5761i
31.1761
3l.47061

3l.9261
32 3761

P N
3LOUIOL

33.2761
33,5761

AL 1741
IFesiCL

PICTUR Option Output on FORTRAN Unit 2
Using Sample Input (continued)

21.cC02
254.7CC3
i9.0C0u
18.9GCJ
1848580
19.35¢C0
19.35C0

Qs

19,9500

2C.25C¢C
2C. 8500

21 16860
Ca0aiVv

21.7500
22,0590

22. 5800

ELsCovy

22.9509

23.5500
231.3500

24.43G3
24.75G0
25.35G¢

25.06500
2644000
30.00CC
33.0C00
39.9009
43.500C
49.50C0
53.40030
60,0000
63.00C0
66.4500
68.7C00
69.£0C0

ceAn~

73.50C0
71.40G0
72.30C0

72 _20402
idedcvww

74.100C
75.3000

724 _11000
PiGe vy

79.800C5

81,0000
81,1000

Tos NN

84.75C0
85.65C0

07.15GC0
37.4500
88.C500
83435060
89,1G00
90.,CCCC
39.900v
7445000
92.7000

$3,30C0
34.2CCo
35,1086
9640000
F6.500J

Q7 &Nnen
TielVLV

Jomd

o

74.9761
75.5761
75.8761
76.64761
45.1261
43.9261
42.720l
41.5261
40,0261
39.1261

IS W
JIOQLQL

36.4261
35.2261

AL N2 &1
ITFevaU s

32.5261
3l1.6261

AN 1241
dvsalVa

23.9261

27.7261
265261
25.G261
2349761
23,6761
23.C761
22.7761
22.1761
2148701
21.27561
20.9761
20.3761
19.95261
17.3761
17.0761

LT

16,4761
16.1761
15.5761

182741
AJ8C iU

l4.6761
14.3761

14 _27&1
AN JiUa

lesb761
15.5761

afsviCa

22.3261
2342261
24,4261
25.9261
29.5261
29.9761
30.2761
3C.8761
31.4761
31.7701

32.0761
32 3761

Q71
JL.‘I'UL

33.2761
33.8761

1L 176
3Fel1i01

21.300¢
20,4G3¢C
19.5¢0C
18.6CCC
18.7500
19.050CC
19.650C
19.950¢C
2C,.550¢C
2G.850C
21.450C
2147500
22435C0

22 ~800
CCeUiNV

23.2500
23.55CC

24 18400
SEFesIVv

249.45C0

2540500
25.3150¢

25.9500
26.7C00

5C.1C0C
56.400C
6G4300C
6643000
6647500
69.0G60C
69.9C0C
70.8GCCC
71.700C
72.6GC0C

23 _&N0GT
i 3esvuv

74.400C
75.600C

78 _arnn
iSeTuUWVWl

80.4G0C

8l.3CcCC
83,55C0

84,7500
85.950C
86.850C
87.150C
87.75CQ
38.05CC
80.5CCC
89.4CCC
90.3CCC
91.20G0
92.iCCC
93.C0C0

93,6080
94.5000

aas¢
$5.400C

96430008
97.20CC

Q8 _1n~p
R A I QORVAY)

75,2761
75.5701
T6.1761
76.4761
@4 ,8261
©3.3261
42,4261
40.9261
39,7261
38.5261
37.3261
35,8261
36,9261

LA
JJ.’CUL

32.2261
31.026i

2Q _L2&1
CTe0LUL

28,6261
27.4261

785 .924&1
Cle74&0a

264.7261
23.9761
23.0761
2244761
22.1761
21.5761
21.2761
20,6761
20.3761
i9.6261
17.3761
16.7761
16.4761
15.8761
15.5761

Q741
14.9761

l4.6761
14.C761

2741
L"QJIUL

15.2761

15.5761
17,5261

AT e lETa

19.3261
20.8261
21.7261
22.6261
23,5261
24.7261
26.8261
29.6761
29.9761
30.5761
30,8761
31,4761
31.7761

32.3761
32.6761

QTs !
JLQ"IU;

33.5761
33,8761

?&1
34,4761



Table XXI¥X. PICTUR Option Output on FORTRAN Unit 2
Using Sample Input {(continued)

98.4000 3e.9761 38.70C0 34,7761 39.u03C 34,7761

9v.3002 35,0761 99.0CLJ 35,0761 99.9000 35.3761
100:2CGv 35.3761 1du.50C3 35,6751 1500.3CC0 35,6761
lol.lcCc0 35.576l 13ie4GC0 35.9761 161.,7GCC 36,2761
152.0C00 36,2761 152.30C3 36.5761 102.0000 36,5761l
1€2.9000 36.8761 153.20032 30.3751 L03.5C6¢ 37.1761
1U3.580ly 37.i761 134.10C0 37,4751 1S4.4CCC 37.47€1
134.7C00 37.7761 1C5.CCau 37.7761 135.3C8¢ 38.0761
105.6C00 33.0761 10549060 38,3701 106.2CCC 35,3761
13645G00 38,6761 1c5.80C2 38,6751 ic7.1CCC 38.9761
137.4002 38.3761 107.7060 39.2761 108.0L0CC 39,2761
168.300u 39.57¢1 108.6C00 39.5761 15845CCC 36,8751
109.2€09 39.8761 1C9.50C0 40.1761 109.8CCC 4G.1761
11¢.1iC00 40,4761 110.4000 40,4761 110.7000 4C, 7761
111.00064 4Q.776. 111.3€00 41.0761 111.6000 41,0761
111.9C00 41.3761 112.2C03 4l.3761 112.506¢ 4l.0761
112.8000 4l.clel 113.1C00 61:9761 11364030 4149764
113.7006C 42,2761 114.C0uG0 42,2761 ile.3CCO 42,5701
114.5000 42,5761 114.900G 42.5761 115.200¢ 42.3761
115.500¢ 43,1761 115.8G03 43.1761 116.1C0¢ 43,4761
115.4G02 43.4761 1i5.70C3 43.7761 117.CC3C 43,7761
117.3G00 44,0761 117.0003G 44,0761 117.500¢ 44.3751
1138.2002 44,3761 118.506C 44,6761 118.30C0C 46,6761
119.1C00 44,9761 119.4003 44,9761 119.7€GC 45,2751
120.0C35 45,2761 122.3C0¢C 45.5751 120.0000 45,5761
12049630 45.8761 12142066 45.8761 i2l.5¢CCC 46.1761
121.00G0G 46.1761 12241003 46,4761 122.460¢C 46,6751
122.7036 56,7761 123,000 46.7761 123.304C ©7.0761
123.6000 47.0761 123.9030 47.3761 1264206C 47.3761
12645000 47.6761 124.3000 47.6761 125.1€GC 47.9761
125.5000 §7.9761 125.7CCC 43,2761 126..006CC 48,2761
12643000 4845764 .126.6CC3 48,5761 126.96C0 48.8761
127.2CL0 48.8701 . 127.50CC 49,1761 127.8CCC 49,1761
128.1000 49,4761 128.40C3 49,4761 128.7000 49.7761
129.G000 49,7761 129.30C0 5¢.G761 129.60CC 50.0764
129.9000 5C«3701 130.2C00 5043761 13CG.5uC0 5046761
130.5003 5C.6761 151.1000 5049761 131.4C00 5¢.9761
131.7000 51.2761 132.0¢CC0 5i.2761 132.3000 5145761
132.6G600 51.5761 13245060 51.8761 133.2000 51.58751
133.50C0 52.1701 133,8066C 52.1761 134.1C00 52.4761
136,4302 52.4761 134,7000 5247761 . 135.06G0C S2.7761
135.380¢C €3.5761 135.6003 53.0761 139.9CC0 53,3761
136.2C0C 53,3761 136.50C0 53,6761 136.8CC0 53,6761
137.1060 53,9761 137.4000 53,9761 137.7C0C 56,2761
138.0003 34,2761 133.306¢ 56,3761 138.60CC 54,576l
1338.9600 54,3761 133.2000 54,8761 139.5C00 55,1761
139,.30C3 55,1761 14C.10C0 55.4761 140.4CCC 55,4701
140,7000 5347761 141.0CC0 55,7761 14143C00 56.0761
161.6C00 56.0761 141.9GC2 56,3761 142.260C 50.3761
142.5000 56,0761 192.8003 56.670l 143.iC0C 56.9761
1643.4000 56.9761 143.7CC0 57.2761 14446000 57.2761
144.3000 57.5761 144,6GG0 57.5761 144.9CCO 57.8761
145.200¢ 57.4761 145.500G0 58.1761 145.803¢C S8.1761
146.1000 58,4761 145440660 58.4761 146.7006G 58,7761
147.000V 58,7761 147.30C0 59.0761 147.60C0 2940761
147.9G00 59543761 148,202 59.3761 148.5C0GC 59.6761
146.3GCQ $9.0761 149.100¢ 59.9761 149.400C 59,9761
149.7000 60.2761 150.60CJ 8C.2761 15C.3C00 60.5761
150.6GG3C £0.2781 130.9603 6C.3761 151.2¢00 60.87¢1
151.5G90 6l.1701 152.10C¢C 6lel761 153,3C00 59,9761
153.,0003 39.97¢l 153.9002 29,0761 15642000 S9.6761
194.20¢0 59,3761 154,800 56.3761 155.1€0¢C 5G.C761
155,400 55.0761 155.7C2 58.7751 156.00CC €g,7761

~a
PN
~



Table XXIX PICTUR Option Gutput on FORTRAN Unit 2
Using Sample Input (continued)
15643500 53,4761 156.6CC3 58,4761 156.9G2¢C 58.1761
157.20G¢ 36.1761 157.50C2 57.8751 157.8GCC £7.876l
158..0C0 57.576i 158.4CC3 57.5761 156.7GGC 57.2761
159.C000 57.2761 159.30G3 26,9761 159.6C0C 56.976.
159.9G¢9 J30.6761 16043039 56.6761 161.100C 56.3761
162,300 56,3701 162,300y 36,6761 163.560C 5646761
15343600 5009761 164.10Cy 50.970i 164.45G0 57.2761
164.7600 57,2701 165,000 57.5761 1654300C 57.576i
165.6009 57.3761 165.9000 57.8761 166.5CCG 58,4761
166.8060 58.4761 169.05¢0 62.7261 169,050¢C 61.0261
169.9508 61.9261 169.9500 5242201 170.55CG 6243201
170.5500 63,1261 17C. 8503 63,6261 170.850¢ 53,7261
171.4500 64.3261 171.4500 64,6261 171.750G 6443261
171.7500 65.5261 172.05C0 65.3261 172.6500 66.1261
172.3500 66.4261 17243500 27.0261 172.650¢ 67.3261
172.6500 68,2261 172.9560 66.5261 172.953¢ 69.7261
173.2500 7C.0261 173.25C 71.3261 73,7060 72.2761
174,0C00 72.2761 174.3C00 72,5761 17446630 72.5761
174.9003 72.8761 175.2000 72.8761 175.9506 73.6251
175.9500 73.9261 176,553 74.5261 176.5500 74.d261
177.4500 75.7261 177.4500 76.C261 178.0500 76,6261
178.056C0 76.9261 178.65C0 77.5261 178.065C¢C 77.8261
179.5565 70.7261 179.5500 79.0261 183.15G6 79.6261
180.1500 79.9261 180.7500 80.5251 180.754C 8C.3261
181l.650u 8l.7261 181.6503 82.0261 132.25€¢ 32.0201
132.2503 82.9261 182.85C0 83.5261 182.8500 83.8261
183.7550 84,7261 183.7500 35.0261 184,350C 85.c261
134.350C 85.9261 194.6500 86,2261 184.650C 93.1261
183.1583 S4.6261 183.1503 94.9261 181.6500 96.4261
181.6500 96.7261 180.45G2 97.9261 130.4500 98.2261
178.9500 99.7261 178.95C3 100.0261 178.800¢ 10C.1761
8
17846500 10C. 3261 177.4500 101.5261 177.450¢ 101.8261
176.2503 103,0261 176.2500 103.3251 175.5G00 104.0761
175.3503 1u3.9261 175.3508 73.3261
306
139.56G3 122.0761 109.2¢C0 122.0761 108.9€00 121.7761
108.6000 121.7761 108,3003 121.64761 108.0000 121.4761
137.7C0C 121.1761 137.4000 121.1761 107.10C0 120.8761
106.3000 120.8761 10645066 i20.5761 LU6.200G 120.5761
105.5000 120.2761 105.6GG0 120.2751 - 1C5.3GGC 119.9761
135.60QQu 119.9764 134,70C0 119.0761 154.400C 119.6761
104,1G00 119.3761 15340000 119.3761 1C3.56¢CC 119.0761
103.2000 119.0761 122.9060 116,776l 102.0000 115.7761
102.3069 118.4761 132.GCG3 118.4¢751 151.7690 1i8.1761
131.4C09 118.1761 101.1000 il7.6761 10G.8C00 il17.8761
163.5CG3 117.5761 19€. 206Gy 117.5761 99.90CC 117.27061
99,6000 117.2761 99,3002 116.9761 99.CC0C 116.9781
98.7600 lit.o76i 98.4C0C 1i6.06751 98,1¢00 1l6.3761
97.3C30 116.3761 97.5C0u 116.3761 97.200C 11640701
$6.9000 115.776i 96.00uu 115.7761 9643C6< 115.4761
96,6600 115.6764 95.7¢C0 115.1761 95.4000 115.1761
9541606 11,8761 9645000 114.8761 96.53C8 116.5761
94,2000 114.5761 93.9GC0 1le.2761 93,6000 li6.27%i
93.3006u 113.976i 93.00C¢ 113.9761 32,7000 113.670i
92.4€0) 1i3.6761 9242000 113.3761 91.8C0C 113.3761
§1.5G00 - 113.0764 $1.2000 113.C761 3C.5C00 112.7761
9C.6C00 112.7761 93000 112.470i 50,0000 112.4761
89.7C00 112.1761 3944050 112.1761 59.1GCC 11i.8761
88,0000 111.9761 9845GCy llie5764 4842G0¢ 11l.5761
37.9004 111.2761 87.00Cy lil.270l 87.3G09 11¢.9761
87.600G 110.9761 36.70C0 11C.6701 30.4C0GC 11C.6761
86,1030 115.3761 25.3C00 115.3761 85.50CG 116.8751

142



Table XXIX.

8%.20ue
8443080
83.40G0
§2,5C00

cac
8l.6G0C

8C.7v00
7943000
7849002
73.00609
77.106G0
76.200.
75.3G00
T4.4C05
73.5000
72.0€00
71.7000
7C.8CCu
09.90002

Qa.can
GY.UUVM

68.10G0
67.2000

6043000

65.4000
64.5C02
63.6002
52.7000
61.3C00C
60.9000
6G.0003
59.1000
5842000
57.3003
56.4000
55.5Q0¢0
$4.6C00
53,7000
52.8GCC
5149000
51.CC0u
49.2C0u
43,3000
47.4003
46.5C00
45.0000
44,7000

2 _aArnn
QQOJUUV

42.9G99
42,0000
41,1006
4G.2C00
39.3000
38.4G00
37.5C90
3606000
35.7060
34.80C3
3343000
33.3000
321060
31.200¢
30.3C0u
29.4G00

Using Sample Input (continued)

1iG.0761
1094761
941761
18845761
165.2761
1C7.5761
157.376i
1ub.7704
iCbea761
1C5.3761
i05.5761
svh.976.
104.6761
1G4.0761
103.7761
103.1761
1062.8761
102.2761

A b A
1G1.9761

101.3761
161.0761

13,4781

100.1761
99.5751
99.2701
58.6761
98.3761
97.7761
97.9701
96.8761
9645761
95.9761

§5.6761

95.0761
94.7761

9441761
93.8761
93,2761
92.9761
92.3761
92.3761
91.4761
91.1761
9C.5761
90.2761
89.6761
83.3701
88.7761
83,4761
87.87061
87.5761
86,9761

S2:07/04

85.1761
‘84,8761
84,2761
83.9701
843.37¢61
d3.v761
82.4761
82.1761

8449000
34.CCC
33¢aul0
2242C00
31.320C3
ED.auld
79.50C2
78+0CLG
77.700C0
76.80CC
72.90460
75.0000
74,1000
73.2000
72.30CG¢
T1.4GC0
7345C0
69.6000
88.7GC
67.8900
65.9GCI

$6.L0CC

65.1G0C
64.,2GCC0
633000
624000
61.5C0¢C
6C.6000
59.7000
58.8C59
57.9000
57.5GC¢C
56410C0
55,2000
54.3000
53440060
52.500C¢
51.60CC
30,7080
49.68C00
+3.500C3
4d4.0000
47.1003
“6.2C0<
45.3000
44.4Q000
43.50C0
4246000
41.700G
4348003
39.90C0
39.00C3

In, 1000

STsavve

37.20C3
364300y
35.6CCC
34450005
33.00C0
32.7CLC
31.808)
30.90G0
30.0¢CC2
2341043

LC9.77561
109.4761
15848761
iJ8.5761
137.3761
107.670l
1d7.¢701
106.7761
LJo.1761
1535.8761
105:2761
2J4.9761
10443761
1J4.0761
123.4761
133.1761
1J)2.5761
152.2761
1Cl.o76l
lul.3761
1C0.7761

LT
LUV.1IOA

99,6761
99.5761
98.9761
38.6701
98.070l
97:.7761
97.1761
96.8761
9042761
95.9761
9543761
95.3761
94.47061
34,1761
93.5761
93,2761

32.6761

3243761
91.7761
31.4761
9C.57614
39.9761
89.0761
39,3761
88,7761
36.1761
37.8761
87.27061
36,9761

86,3751

36.0761
3S.4761
85.1761
84.576i
84,2761
a3-°7él
33,3761
82,7761

2.4761
dl.8761

34.6000
33.7¢0C
32.8C0C
31.9C0Co
61.CC00
8G.1G60C
79.220¢C
78.3CCC
77.40CC
76.5CCC
75,6000
74.7CCC
73.800¢C

2.9CGC0
72.GCCC
71.1000
7C.20CC
63.3G0C
68,4000
€7.50CC
66,£0CC

r N
§5.7000

64,800C
63.3CCC
63.3C0C
52.100C

€1.2CLC
0G+3000

PVsoVVY

59.4C00
78-5CVC
57.6C0C
56.7CC0
55.8¢0¢C
54.90C0
54.G0C00
53.1C0C
52.2C0C
51.3G60¢C

Lrns
50'1\UU

49,5C0C
43.603C
47.7GC0
4648600
45.904C
4542L3C
44,1CC0
43,20CC
42.3C0C
41.40CC
40.530C
39,6000
38,706

Qarnn
3IOOUJ&

36.9006¢C
36.0C0C
35,106C¢
34.2CCC
33.3CCC
32.40C0
31.5C0C
3C.6C0C
29.7C0C
28.38C0CC

PICTUR Option Output on FORTRAN Unit 2

103.7761
109.1761
168.5761
1C8.2761
IUT.S5T61
167.,3761
137.G761
1Co.4761
1C6.1761
105.5761
165.2761
lu4,.6761
106.,3761
103.7761
103.6761
102.8761
1¢2.5761
1C1.9761
i0i.6761
131.C761
1CC. 7761
1€0.1761
$9.8761
99,2761
98.9761
98,3761

98.C0761
Q7 .674&1)

1e5iC4

97.1761
96.5761
36.2761
95.6761
95.3761
94,7761
94,4701 .
93.8761
93.5761
92.9701

L2421
YEQOIUL

92.0761
91.7761
91,1761

9C.8761
9C.2761
89.9761
89,3761
89,0761
66.4761
88.1761
87.5761
87.2761
B86.6761
0003761
35,7761
8§5.4761

1
34,3761

84.5761
83.976.

8l.6704



Table XXIX.

28,5000
27,6000
26.7GC00
25.80C00
24.90GC¢
2440003
23.103C
22.2602
21.3000
2C.4C00
6

13.0500
18.90903
63
173.2500
172.9500
172.3500
172.0500
170.1000
166.5008
165.30QV
164.4C00
162.900%
160.3509
159.1%00
158.55G3
157.9500
157.6505
157.0500
156.7500
156.6900
155.1600
154.2000
153.3000
152.4000
11

156,4500 ,

156.7506

157.3500

157.9500
2

153.60Q0
2

160.5000
2

158.,8500
59
88,3500
88.0500
87.4500
86,8500
85.5000
34,3000
81.9000
3C.%000
79.5000
78.3000
74.55QC
73.95C¢
73.3500
73.050u
72.4500
72.1500

Using Sample Input (continued)

8le5751
81027OL
85C.6761
80.3701
79.7761
79.6761
78.8761
78.5761
77.9761
77.6701

77.2261
76.7761

72.1261
75..261
76.0261
76492061
78.5761
78.8761
78.27061
77.9761
76.77061
T4.2261
72.7261
71.5261
70.6261
69.4261
68,5261
6644201
63.2761
62.9761
62.3761
62.C761
6lesa761

63,4261
60.1261
59.2261
53.0261

73.1761
764.3761
57.4261

29,3261
32.82061
33,7261
3449261
35.9761
3662761
36,2761
35,9761
35.3761
34,7761
30.7261
29.5261
28.06201
27.7261
26,8261
25.35261

23.,2CCC
27.3003
26+.4CCy
25.50CV
24.6CC3O
23.7GC0
22.8CC0
21.90C4
21.C0C3
20,1000

19.5000
18.6003

173.2509
172.05C0
172.350¢0
17G.7C00
169.5CC3
L66.2C00
165.038C0
164.1000
162.6CC3
153.45C3
159.15C0
158.250¢C
157.95C0
157.35C3
157.050G
15644500
155.7CC0
154,48Q00
153.96060
153,000
152.10C0

156.4500
157.C500
157.35GC3
158.25038

159.75C0
160.6500
158.7009

88.35C2
37,7509
87,4500
86,4000
35,2004
84,0008
81.0C00
80.1000
79.2003
75.15C0
74,5503
73,6560
73,3500
72.7500
72.4500
71.550C

144

3l.5761
80.9761
8C.6761
3C.0761
79.7761
79.1761
78,8761
78,2761
77.9761
77.3761

77.0761
76.7761

73.9261
75.4261
70,3261
78.2761
78.5761
78,5761
78.2751
77.6761
76.7761
73.3261
72.4261
71.2261
70,3261
69.1261
67.6261
6641261
63.2761
62.6761
62,3761
6l.7761
6l.4761

61.C261
59.8261
58.9261
57.7261

73.3261
74.5261
57.5761

3l.6261
33.1261
34,0261
35.3761
35.9761
36.5761
36.2701
35,0751
35.3761
31,6261
3Q0.4261
29.226.
23.3261
27.4261
2642261
24.7261

27.90CC
27.00CC
26.1CCL
25.2¢C0
24,300C
23.4CCC
22.5C00
21.6C0C
25.7C20
13.300C

19.,20CC
18.450Q0C

172.9500
472.65CC
172.050¢
17C.4C0C
169,2C00
165.6CC0
164.7000
163.500¢C
16u.3500
159.450C
158.55CC
158.250¢C
157.650¢C
157.3500
156.75CC

1564.450C

155.4C0C
154.5000
153,6000
432.7C00
i51.9500

156.750C
157.050C
157.9500

88.350C
87.7500
66.350C
86.100C
84,9CGC
82.2C0C
8Ce70iC
75,300C
78.60CC
75.15C0
73.950¢C
73.05GC
73.05CC
72.750C
72.15CC
71.38500

PICTUR Option Output on FORTRAN Unit 2

8l.270id
8C.9761
B0.3761
8J..764
79.4761
79,1761
78.5761
78.2761
77.0764
77.3761

77.0761
76.6261

74.2261
75.7261
76.6261
78.2761
78.8761
78.5761
77.9761
77.6761

Te.5201

73.0261
71.8261
7C.5261
7C.C261
68,8261
67.3261
63.7261
62.9761
62.6761
62.0761
61.7761
61.3261

6C.7261
59.5261
58.3261

31.9261
33.4261
36,6261
35.3761
36.2761
36.5761
35.9761
35.07061
34,7761
31.3261
25,8261
28.926.
29.9261
27.1261
2549261
23.8261



Table XXIX. PICTUR Option Output on FORTRAN Unit 2
Using Sample Input (continued)
71.55C8 23.3264 71.55C3 21.1261 71.4GGC 2C.9704
71.1€93 2Ce9764 7C.80Cy 20.6701 7¢.50¢C0 20.6761
70,2009 2¢.5761 69.50CS 2643761 69,6060 2C.0761
6645002 2040761 66,6008 20.3761
2
6944508 2c.2261 69.45G0 SL.1261
11
71.5507 2G.8261 7145569 18,7261 7l.050u 18,4261
71.55038 17.0261 72.15C8 17.5261 72,1560 17,2261
72.4500 16.9261 7244583 16.6261 72,7500 16.3261
72.7500 l6.0261 73.65¢C0 13,1261
c
7246000 2646761 72,7502 26.8261
2
81.06C00 35.9761 81,1500 36,1261
2
74.2500 l4.8261 74.1CC0 14.9761
10c
26,5500 2441261 26.7C00 2442761 27.800¢ 24.2761
27.6€0C 24.8761 27.9000 24.8761 28.2C30 25.1761
28.5000 25,1761 29.1000 25.7761 29.4000 25.7761
30.6600 26,3761 30.3000 2643761 30.9G0¢ 26.9761
31.2000 2649761 31.5000 27.2761 3146000 27.2761
32,4009 27.87s1 32.7CL3 27.5761 33.3004 26.4761
33,6000 28.4751 36,20C0 29.G761 36,5806 29.01761
34,6600 29.3761 35.16008 29.3761 35.7000 29.9761
36,0000 29.9761 36,6803 30.5761 36.9C0C 30,5764
37.2000 30.8761 37.50€0 30.8701 38.1000 3l.4701
35.4000 31.4701 39.66C2 32.0761 3943000 32.c761
39,9004 32.6761 40.2000 12.6761 45,3000 32.9761
40.80060 32.9761 41,4000 33.5761 41.7060 33,5761
©2.300y 34,1761 42,6000 34.1761 42.9000 3444761
43,2000 34,4761 43,5002 35.5761 44,1500 35,0781
44.7C00 35.6761 45.€000 35.6761 45.600C 36.2761
4549300 3642761 4642009 36.5761 46.5C30 36.5761
47,1600 37.1761 47.400C 37.1761 48,0000 37.7761
98,3009 37.7761 46.9000 38,3761 49.2CCC 3843761
4945009 38.67el 45,8809 38.6761 5C.4000 39.2761
53.70C0 39.2761 5143000 39.8761 51,6000 39.8761
5145000 40,1761 5242003 40.1761 52.86CC 4C.7761
53.1060 €0, 7761 53.7060 ©le3761 ° 34.CCC0 41.3761
54.600u 41.9761 5445060 41,9761 5542000 42.2761
545000 42.2761 50.10C0 42.8761 56.4C00 42,8761
57.0C02 43,4761 57.3060 43,6761 57,6600 43,7761
57.9002 43.7761 584596 44,3761 58.8C0C 44.3761
5%.4G00 44.9761 59.7000 44.9761 60.30€C ©5.5761
©0.5003 45,5761 6045000 45.8761 61.20CC 45,8761
0l.80C0 40.470l 62.1003 46.4761 62.7€00 47.c761
63.G600 47.0761 63.6060 47,6761 63,9000 47.6761
64420063 47.9761 04,5063 47.9761 65.1000 48.5761
65.4G00 48.5761 66.C003C 49.1761 66.3C35C 49,1761
5646000 49,470l 6045080 45.4761 67.5CC0 5C.0761
67.800G 50eu761 68.40Cy 50.6761 68.7C00 5C.6761
69.1500 51.1261
2
2642500 24,4261 26.10CC 2445761
51
25.9500 25.2261 25.9583 2645261 25.6506 26.8251
25.0503 28,6261 25.35C3 28,9261 25.3500 30.4261
25,9300 30.7261 25.8500 32.5261 24,7500 32.8261
24,7500 34,5261 24.45C3 34.9261 24.450C 36.7261
2441500 37.026. 24,1500 30.8261 2348568 39.1261
2348503 @C.6261 2345504 40.9z61 23.556C 42.7261
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Table XXIX.

23.2502
22.9500
22.3504u
22.9500
21.44330
21.1500
25453530
2C0.25C0
13.5650C
19.3500
18.7500

V&L
A20Y

116.55G3
117.1500

1172 _ 85070
AdioeFivy

116,8500
116.5500
115.656G0

112.500¢

111.30C0
113.100

Aviavvw

109.2030
167.1000
104.4G0G
99.6000
37.2003
95.1¢00
$3.9€00
32.7060
91,5000
9G.6060
89.7000
88,6000
87.66C0
86.4G00
84.0000
80.3500
79.0504
78.7500
77.8500
77.5500
76.9500
76.650u

765 .8500
FCeClVy

77.250°0
78.6000
79,5608
82.4G00
82,2068
46,63400
92.7000
94.8000
97.2CCJ
98.7000C
100.5000
101.7C00
103.2¢€00
154.10C0
165.3000
186.2C00
167..0C0
108.3CC0
103.5CQ0C
139.580C0
111.0C€00
112400600
lig.2s02

v

Using Sample Input (continued)

43.02¢61
49,26,
92.7261
$5.326.
58.9261
61.3261
65.22061
€7.326.
71.2261
73,0261

92.2261
93.1261
97.3261
98.8261
100.0201

107 2241
avasldlva

104.3761
105.2761
135.5761
136.1761
1C6.4761
167.C761
106.,7761
166.1761
105.8761
105.276.4
1C4.9761
104.3761
104.0761
1C3.4761
103.1761
1c2.2761
101.6761
99.5761
96.42061
G4.32061
93.4261
92.2261
91.0261
89.82061
85.J2061

B& 1241
vVieaduUa

82.9261
81.8761
81l.3761
80.9761
80,6761
8Q.0761
80.376.
50.9761
a4l.2761
8l.8761
82.1761
32.7761
83,0761
83.67cl
83,9761
84.5761
84.8706.
8544701
85.7761
30.37&1
80.9761
B835.4761

Q1 Q241
TieTCUL

NN
NN
. 0
w o N
U,
Cr O O
Qe

2Ll.75Ga
21.45¢0
2448503
22.55GC2
19.35C0
17.8500
19.05GC
13.75G0

lio.85¢0
117.15C¢
117.15CC
1l10.85GC
1lo.25090
115.6500
112.2G0C
111.0CC0

1.9 _R”RECH

Av TeUWWY

13038.3003
150000
1014002
98.70C0
36.060C0
94.40012
93.3000
32.4000
91.200G0
9G.3000
89.4000
36.2009
87.3GC0
85.5000
33,700C
79.9500
79.G2303
78.1500
77.85C9
77.2500
76.9500
76¢35C

726 _ABNO0G
(AR Re e AV AV}

77.7GG0
78.900C)
79520GC0
8l.C0C3
§2.5000
9C.L0C2
93.4002
96.C003
97.5002
99.6000
16C.8000
102.30C¢
103.5C0¢
Ic4.7CC0
122.60GCJ
196.5CC0
10744004
103.30C0
109.,2CC3
113.1C¢C¢C
11i40000
Lid.lucCe

LS Yolis)
PR R A AV
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LI 4= N

47.2261
20.8261
33.2261
57.1c061
59.226.
03.1261
5545261
99.ic6l
71.5261
75.4261

92.5¢61
93.7261
37.6251
99.4261
1060.3261
10i.5261
104,67061
105.,2761
105.6761
106.4761
10647761
ie7.C0761
13644761
106.1761
109.5761
105.2761
196¢,6761
104.3761
103.7761
103.4761
102.5761
162.2761
100.77061
99.570l
95.5261
S4.0261
G2.8261
91.6261
30.7261
99,2261
87.7261

22 _2a241
UJdeOcCUa

82.4761
8..8761

31 _274A
Sa

2761

80.9761
30.3761
8C. o761
80,6761
869701
31.5761
81,8761
d2.4761
32,7761
33,3761
83.6761
34,2761
84.5761
35,1761
55,0761
36.C761
26,3761
37.5761
cdee706L

S2 7481
SEeuiO4

22 .95 0

CceTIUN

22.65G0
22.0500
21.7502
21.150C
25.850¢
20.250¢
19.950C
19.350C
19,0506
l8.600C

116.8500
117.450¢
117.15¢0
110.55GC
116.2500
112.8CC0
111.96CC
119.70CC

17a _&§06n
bdw T eIV

108.0C0¢C
104.7CC0O

1C1.10C0
97,5006
95.7000
94.2006
93.0C0¢C
91.800¢C
90.9000
90.0000
89.1000
87.960C
86,7000
85,2040
8G.3500
794956
78,7500
78.15CC
77.5500
77.25¢0
7646506
764350C

727 2800
TiedlJvVy

78.0GCC
79.2CCC

RG._1C00
SV

eivww

81.3C0C
6443000
90.3000
94.5C0C
964300C
98.400GC
99.9G0C
131.4000
1J2.60uCC
103.8C00C
105.CC0C
1359000
106.8CCC
137.7000
108.6C0C
109.50C¢C
116.,7C00C
111.660C
Llé«250¢

PICTUR Option Output on FORTRAN Unit 2

LS 127241
LR R

“d.7261:
5le.1261
53.u261
97.4261
6l.0261
63.4261
67.0261
€9.4261
73,3261
75.5761

92.8261
94.G261
58.5261
99.7261
100.6261
104.37061
104.0761
1€5.5761

1NSE _A7&1
AVIeVUITA

106.4761
106.7761
1C6.7761
166.4761
105.3761
133.5761
iC4.9761
104.6761
1C4.5761
103.7761
103.,1761
1u2.5761
1Gl.6761
1GG.77061
56.7261
95.2261
§3.7¢281
92,5261
91.3261
381261
88,9261
84,4201

22 2241
OJellU

82.4761
8l.5761
8l.2761
8J.6701
§C.3761
80,3761
8G.676i
8l.2761
8l1.5761
82.1761
82.4761
83.C764
83,3761
83.9761
84,2761
84.n7061
85417061
85,7761
56,0761
36.9751
57.9761
9L.6261



1-60 61-70 71-80
ITITLE ORY
FORMAT 6A10, 10X, AlO0)

ITITLE - Title of COM-GEOM description.
DAY - Date this view was written.
Figure 52. Title Line of PICTUR Output on FORTRAN Unit 2
|
1-12 13-24 25-36 37-48 49-60 | 61-80 !
A E HORZ VERT SMESH
FORMAT (5F12.4)
A - Azimuth angle in degrees.
E - Elevation angle in degrees.
HORZ - Horizontal length of the grid.
VERT - Vertical length of the grid.
SMESH - Grid cell size
Figure 53. View Line of PICTUR Qutput on FORTRAN Unit 2
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1-10 11-80

FORMAT (I10)
1-12 13-24 25-36 37-48 43-80
H v XPLOTC YPLOTC
FORMAT (6F12.4)
H - One-half the horizontal length of the grid.
\Y - One-half the vertical length of the grid
XPLOTC - Horizontal distance in the view plane the origin of the
COM-GEOM is from the lower left corner of grid.
YPLOTC - Vertical distance in the view plane the origin of the

COM-GEOM is from the lower left corner of grid.

Figure 54. Center of Target Lines of PICTUR Qutput on FORTRAN Unit 2

1-10 | 11-80

p 1 fT1TNY
FORMAT (110)

LINC - Number of points that follow.
If zero, end of view.
If less than zero. restart information follows.

Figure 55. Number of Points Line of PICTUR Output on FORTRAN Unit 2
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13-24 25-36 | 37-48 49-50 |

Y(L) X(L)

xX(L)

' YeL)
I

X(L) -

Y(L) -

Figure

»
-

FORMAT- (6F12.4)

Horizontal distance of plotting point from the lower left
corner of grid.

56.

Vertical distance of plotting point from the lower left

Plotter Point Lines of PICTUR Output on FORTRAN Unit 2
1-10 11-15 16-20 21-8C
'VIEW? NOP(3) NOP (4]
FORMAT (4A5)

Specify code to denote which views are desired. Allowable
code words are
WERONT" - Azimuth 0°, Elevation 0°
"SIDE" - Azimuth 270°, Elevation 0°
"TOP" - Azimuth 270°, Elevation 90°
"ALL" - All three views

Figure 57. VIEW Card for PLTRPP Option
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1-10 11-15 16-80
"NUMBER * NCH

FORMAT (2A5,15)

Specify the number of regions to be depicted per plot

(Range = 1 - 35, Default = | )

[\

Figure 58. NUMBER Card for PLTRPP Qption

1-10 11-80

Card for PLTRPP Option

150



1-10 11-15 15-20 71-175 76-80
‘REGICON' NOP(3) NOP(4) sce NOP(185) NOP(18)
‘ITEMT
"REGION" - List regions whose RPP equivalents are to be plotted.
"ITEM" - List item codes whose region RPP equivalents are to be
plotted.
NOP(I) - Specify which regions or item codes whose region RPP

equivalents are to be plotted. Integer numbers or code
words are allowed. Allowable code words are:

"ALL" - Plot region RPP equivalents o

"THRU" - Through, "REGION 100 THRU 150" means plot

region RPP equivalents of regions 100 through 150.

(Blank card signals end of the list of regions or item

codes)
Figure 60. List Card for PLTRPP QOption
T 2 3.6 S| 6] 7:8 9:10 1112 13 14 15 16 17 ;18 19:20.21:22 23:24 25,36 27:28 2930
M ] ] .
H : (I [ H
P{LiT!RiP| P H Ll ; ;
RIE:G|Ii Of N AL !IL
ViIIE{W S I DIE
N{U!Mi Bi E| R 5 !
EIN|D{ {PlO I! N T i .
1{T{EIM 1l0i0lo; |TiHIRIU 9999
i
i

Figure 61. Sample Input for PLTRPP Option
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Table XXX. Sample Output for PLTRPP Option
(Compressed for Display)

ENTLR PLUI REGLION RPP

REGION  ALL , ’
€EEELELEEEEUECECECLECECEEEEEEFEEEEELECEE

rv € 3555555555555555555S55S5555SSSSSSSSSSE
8 ks 5t
? LS 5€
6 s St
5 €S NINNNNNNNNNNNNN st
\ €S N N €
) €S N N st
2 €S OUMURUMMANKANARHENHAP PP P 13
1 E S T NP onop St
0 €S Un N Ne M oP 3
9 £ s on o NP om P St
& FICTCICTCTICTCICTICICICTCICIETSTCICIUTCICTCICTCRCICTCINICTCTCICTCTSICTEICICICTCYCICTCTCCTCTCTY
7o €S ARHAKOARAAAAAAAAAAARANAAP 3 1
6 FI KKK KR KRR CTIIRRCRIIIICKRRCRICKR PR IR A P I B KR KK G it
5 1 X £ A H BOBUBABBARBABBAD N AP SE . i
« F X ES U n oy PR oap St « i
3o K £ AN oBY b oRoaP SE « 1
2 i X £ 0 H BY Ponoap st . 1"
Lo X s T B Moap SE K 1
o i X ES u sy PN oap SE K "
v x €5 000080 PPPPAP St X T
8 f1 K B SSSSSSSSMSSSSSSSSSSSSSSSSBSSSASSSSSSSE « T
1ot x EELEEEEEACMEEDEBENEBEBEBEBEBEMEEEELLEELE K "’
6 k1 L3 AN LI} K T

A <5 « An na K T
“ ot X A 00000QUQQ  RRRRRRRR A K ¢
P X AARAASAAAAGAAAARAARAAAAA K TC
2 k1 X 9 o r R K "
b 3 " o ® " K T
0 11GluIGiGLE X GHHRANMMANNMR HARAANR X JHIHIHIHINY
9 6l G K 4 L R K J 1
LT 1 X N o ® « H 1
7 Gl ¢ K G e ® « 4 1
6 i1 1 K g o ® X " T
5 6l ¢ « ) ¢ ® R X 4 ¥
4 [N} l L ') [ R R X H TF
3 Gl LLLLLL LAY T AT LT L T R T T T LY S J L]
2 |lnulln|uunulnluunnlnnlolomulonnnulumntnnnnmlnnnllulnmununr
L GrCrCRCrCGCrCRCrCrCFCrCICFCrCFCFCFCFCRCACFCRCICHCFCICFCHCRCFCRCICRCFCRCRCFCFCFCFCICRCFCFCECY
v I 1 H H
VoG 6 J ’
o 1 1 H H
7 ¢ 6 J :
6 1 . 1 H
5 6 6 4 :
‘o 1 " H
16 6 J 4
2 TIGIGIGIGH] JHIHIHIRING
1
\017H‘ibla?011)&5610‘7011)%167&lOlZ)HﬂMﬂNlZ]I‘nSbIOQOIZJ’nbl'B'M)lZ365678901;236)678#01239‘678‘7012365678‘ICIZH‘)(;HWOI?l'-SbH!‘J

VitWw FROM FRONT
HURIIONTAL (1) MMIN(ORIGIND= -38.C0 HMAX e 36.00 HIICSe .18
VERTILAL (+2) WNINCORLGIND -2.00 YHAXR = 63.00 VIICS» 1.30
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Table XXX.

WEG1ON

—————
FWN=CORANT T S WN -

1»
16
(R}
18
19
20

SYMBUL

a

8

C

0
t
¥
G
H
[}
4
"
1
"
N
O
P
Q
[}
3
L

Sample Output for PLTRPP Option (continued)
(Compressed for Display)

LiLmM COLL

40
1041
109
1¢3)
101
100
651
652
653
654
2701
11
3031
3031
3031
3031
3031
3034
0

0

SPACE CODE

NNOOQQORLCODOCOCOQCOoOC OO0

BUDY-FRONT
BUDY-REAR
NURBLE
BOLY-CENTER
Wikt L RIGHL
WHEEL LEFT
WHEtL RIGHT
WHEEL LEFT
ENGINE

DESCRIPTION
STEERING WHEEL
STEERING SHAFT

FRONT
FRONT
REAR
REAR

DUMMY REGION

MAN-TURSO
MAN-HLAD
MAN-ARM
HAN-ARM
MAN-LEG
MAN-LEG
INSIDE AIR
INSIDE AIR

1-2
2
3
4
5-6-19
6-20-19-7-8-9-10
14
8
qx
10
1i-12
o
13-15-16-17-18
14-13
15
16
17
18

(susBLE)

(8aoY)

20

10K
ARBS
ARRS
ARBSB
ELL
RPP
RCC
RCC
RCC
RCC
ARS
RAW
REC
SPH
T1eC
1eC
TRC
1RC
ELLL
80X
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Table XXX. Sample Output for PLTRPP Option (continued)
(Compressed for Display)

Bttt EEELEELEERLLEEEEEEEEEEERE

555555555555555559555555555555¢

S NNNNNN S

3 N N 3

S MMPHMPMPOPUPOPOP S
DDU[)UI)UDDUUDDUUUFHHHI’FKIHHliiifl»FlFlF”F”Fffl:FFlFH‘HHNlHN'&FVOFIE”'HH’IF[HIHIHHIHF’HFHICCU[(CCECCCC((

C
o] PPTR IR R IR TR TR KT TR IR TRKI TS TT IR T VI CONTNTAR TR RT T TV ARSTI R T rrrrrnarnarsrneeen C
0 ik kK E nD M UBABRBABRBAYY C C
1] F K K S HPr M PBAS 8 1 C
v 1 K LI 3 nOo M 0BAE 8 C C
0 K K 5555555555 SSMSSUSUSOSUSUSOSASS 8 I C
0 I K X EEEFLEEEEEEEMELEEMEFLLELEEAEBEBBDBANGNA C C
0 Fox [y HQP UKMRQPQRORQRAROROR 1 C
0 LS L8 MR " R C C
0 FRITJLILILININLI) L3 LULLT] Q WHGHGHGHGHGUGHIT C
] 1k 1 K R R G GC C
0 FaK J K Q Q H H1 C
0 TEKK IR IR KRR KKK KK K KR R R G GC C
VOBDOUOODDDODULF VFTETE FFTFTERIERF TR TF PR FE TR IFTE TR TE TFIRIRTPIRIRIRIRIRIRURIFETFFTEIE TUTH IFEFTEIRTFIHTCCCCCCOCOCCCCCT

1 1 G G

J J " H

1 1 G G

JITILILILITIL Y HHOHGHGHGHGHGHH

O-—-\aur¢0~acc‘-—~\-r-’.a‘w:ﬂao-—Nurd‘O«.ooo—Nurwo~¢ao-—~uawo~oaa

1234567890123656TAM0123456799012345678901236567890121456789012345678901236456789C123456T89012 365611901236¢567890123456789

viCw $RUM >H0L :
HORLZONTAL (43) HHTHIURIGIND = -10Y.07 HHMAXs  JCC. L HITCS 1.171
VeRIICAL (o) VAINIOKIGIND = ~2.0C VMAX . 63.Cv VIICSe. 2.85
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Table XXX.

REGLON
1

2
3
Ll
b

[}

7

B

9
1C
11
12
13
14
15
i
17
18
19
20

SyMBuL

MDD IV ZEIrF R a=IC 0w

Sample Output for PLTRPP Option (continued)
Compressed for Display)

11 cube

40
104
100
100
vl
160
651
65¢
653
654
2701
111
J031
3jo3l
3o
3031
3031
Joil
b]

u

SPACE CIIDE
V]

NNOCQOoCOCOOCOOOCACOQ

OESCRIPIION

STEEF ING WHEEL
STEERING SHAET
SBUDY-FRONT
BUIDY-REAR

ruBBLE
BUDY-CLNTER

WIIEEL RIGHT FRONT
WHEEL LEFT  fRONT
WiitEL RIGHT KtAR
WHEEL LEFT REAK
ENGENE

ODUMMY REGIUN
HAN-TURSO
MAN-HEAD

HAN-ARM

MAN-ARM

MAN-LLEG

MAN-LEG

1-2
2

3
4
5-6-19
6-20~19-7-8-9-1C
7

8

9

10
11-12

0
13-15-1h-17-18
164-12
19
16
17
18

INSIDE ALR {BUBBLE)

INSIDE AIR (BOOY)

20

T OR
ARBSG
ARNWYS
ARHB
Ll
Hep
vCC
wee
RCC
RCC
MES
RAW
REC
SPH
Tec
e
¥RC
1RC
teel
Box




[
(%2 ]
(o))

Table XXX. Sample Output for PLTRPP Option (continued)
(Compressed for Display)

VDLOLDDODDOVODOH TFTF TFTFTFTFTFTFIFTFTFTFTRTFTFTM IEVFTRIFTREIETFTRICTRFTRURTETFTETFTFTFIFFHIHIHIHTNTHINTINICCCCECCCCCCCCCC
HC

n L} J H C
0 0J3334343333330) : HHHHHHHHHHHHHH I C
0 ' C C
0 0 1 C
0 TORKKICRIKIRRIKRKR KKK K KKK C C
0 0K L3 1 C
D K K  ESESESESESESESESLStSESESESESES C C
] DK K S E 1 C
0 K K € PPPPPPPPPPPPPAAS C C
0 [ kK S MRPRPRPRPRPRPRPRARBRRBBHSHSE ' 4
0 T K K € NRNNNN ABAS R 8 C C
v 0K kS MRRRRRRRRRRRRRARARRRR 8 ! C
0 T« K E NQOO0UQQUUQUQQAQASOQY 8 [4 C
o 0K kK S NONUNQUOUOOOUUABABBBCBBEARE T C
[} LK K E MQ0QnO0000UQAaQ0QAS Q00 C C
0 0 K k S 000000GOU0000 € L <
0 T K K ES555555555555555555555555555S85 C C
D DK K EEEELEEEEEECEEEELEEEEELEEEEEEE i C
0 T KKK KKK KR KRR K T C ¢
0 [} 1 C
v ) C C
0 (AR R SRR aREY] 66G666LGGGGGGLGT C
] ) I 6 6C C
0 ol 1 6 Gl C

OUOVLODVDOLOUDVY T VETFTFTFIFTEIE FFTFTFTEVFTFIFNFTFTFTIFTFTRTFETRTENF EFTF VS TFYFTEQFIFIFITEGIGIGIGIGIGIGIFCCCCCCCCCCCCCCC
123495678901234567690123456178701234567890123456789012345678901234%67090123456789012345678901234567019C1234567890123456789

O Nw s N NBOY m NG PP NDR IO N W LA VP NECO =N W VTR IC= N WL, PNE O

VIEW HRUM TOP
HORTZUNTAL (X)) HHINITURIGINDI. ~1CY. UL HMAXs  10C.CC HEICS. 1.71
VERTILAL Cey) VHINIOR{GINYe  -)39,00 VHAX= 316.00 VItCS- 2.65
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Table XXX.

REGION SYABUL

OO T >

CE NPV L W -

10
11
12
13
14
15
16
17
18
19
20
ViEw Stot
NUMBER 5
END POINT
LiEM 1000 THRU 9999

-V BOCTOZTIr K@=

Sample Qutput for PLTRPP Option (continued)
(Compressed for Display)

1en Cunt

«Q
1041
160
1ov
ol
100
651
652
©9)
656
2701
11
3031
3031
3031
3031
3031
3031
[V}

0

SPACE CuDt
o
0
]
1]
o0
[}
]
v
o
4]
Q
o
/]
J
]
0
Q
V]
2

2

OESCRIPTIUN

SVELRING WHEEL
STEERING SHAFT
BUDY-FRUNT
BUDY-REAR

susnLE
BODY-CENTER

WHEEL RIGHT FRONT
WHEEL LEFT FROUNT
WHELL RIGHT REAR
WHEEL LEFT REAR
ENGINE

DUMMY REGION
HAN-TOR SO
MAN--HEAD

MAN--ARM

HAN--ARM

MAN-LEG

MAN-LEG

1-2
2

-6~19
~20-19-7-8-9-10

PR . R )

10
11-12
[
13-15-16-17-18
14-13
15
16
17
18

INSIDE AIR (BUBBLE)

INSIDE AIR {(BODY)

20

1UR
ARB4
ARBY
ARBB
tLL
RPP
RCC
RCC
RCC
RCC
ARS
RAW
REC
SPH
TEC
1eC
1RC
T1RC
et
BOX
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o
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A

QN e d VP NI m Vs T NI IO~ N wd VR vIOC =N wae OO ~

8
R
L]
7
L]
9
o
3
2

vitw fRUM 510t
HURLZ2UNTAL (+x)
VERITLICAL Lo 2y
REGION SYMBUL
2 A
11 [}
(] C
14 0o
1% E

Table XXX.

HAIN(URIGIND o
VHINCORTGIN) -

LTemn cuote
1061
2101
30131
3031
3013)

Sample Output for PLTRPP Option (continued)
(Compressed for Display)

-13.00
11.00

SPACH

cuot
0

0
0
2
0

HMAX =
VMAK .

] 0

C 3 C

0 1]
t

C C

\PlllﬁbbTBWDlllﬁbeMWUleJﬁﬁblﬂ)dlljﬁmhfﬂVUl2lh5h76@01ZlhﬁbINQOIZ]ﬂiblﬂ?oll]hﬁhﬂﬂqoll)H

40, 0¢ HELCS .94
s1.0¢ VEICS. .57
DE SCRIPFIDN
STELKING SHAYT 2
ENGINL 11-12
MAN-TUR SO 13-15-16-17-18
MAN-HEAD 14-13
FAN-ARM 1%

5670870123456 7890)123490789012345678%7

ARG
ARS
REC
SPi
T8C
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Table XXX. Sample Output for PLTRPP OPtion (continued)
(Compressed for Display)
(q
4
7
6
S
s
3
2
1
G
9
L}
7
6
5
4
3
2
1
0
9
L]
7
& A A
N
3
2
1
0
9
]
1
5 A A
5
4
3
2 B C
1
0
9
8
1
6
5
4
3
2
1 C L]

konz;«vsunvuxzu‘:bm'aoxz 349675901 23656789012340ATRYL1IZ2 3496 TRIVIZICS6TRICI236567R90123496THI01234567R101234567890123450749

VIEw FRUH STOE

HOR[ZUMTAL Lex) WHINCUKIGINY:  ~-73.00 HHAX = 40,00 HILCSe. <94
VERTICAL (+2) VHINCORIGIN) = 11,00 VHAX» 57.4L0 Vilese 1.7
REu 1N SYMBOL 1ien CODE SPACE (00 DESCRIPIIUN
1o A 3031 0 MNAN-ARM 16 16C
17 8 3031 Q MAN-LLG 17 TRC
18 < 3031 (1) MAN-LLG 18 TRC

LEAVE PLUV REGIUN RPP




denote a region RPP. For example, letters "A'" and "0" alternate along
the left side of the rectangle denoting the RPP of Region 1. The approxi-
mate values of the region RPP can be calculated by using the "HMIN",
"VMIN", "HTICS" and "VTICS'". 1In Table XXX, for example, the YMIN(HMIN)

of the RPP for Region 1 is approximately -9.14 (HMIN plus the number of
columns from HMIN times HTICS or -38 + 37 x .78). The sections of

Table XXX labeled B and C are for one set of region RPPs; however, the
number of region RPPs to each plot is limited to five so two plots were
required. Only the endpoints of the region RPPs were plotted in plots

B anc C.

G. RIP tion

The RIP option produces data used for vulnerability analysis
which simulates the geometry of a spall producing penetrator. Figure
62 depicts the simulation scheme used by the RIP option. The inherent
scheme in the RIP option allows generation of a primary ray by either
of two methods: one similar to the GRID option and the other similar
to the TESTG option. This primary ray is traced through the COM-GEOM
description and locates the first intersection of the ray with armor
(Item Code 100-199) having interior air (Space Code 2 or 5) or a fuel
tank (Item Code 230-239) following it. A burst point (B) is computed
at the intersection of the inner surface of the selected armor with the
primary ray. A selected number of spall rays are randomly directed
toward the RPP of each vulnerable region (Item Code greater than 999)
from the burst point. Those vulnerable regions are ignored that lie
outside a specific cone (half angle = 60 degrees) whose height vector
lies on the primary ray. Next RIP computes the intersections of the
shielding regions between the burst point and the vulnerable region
along a spall ray. If the number of shielding regions located between
the burst point and the vulnerable region along a spall ray exceeds
a maximum allowed (MRBVC), computing terminates and no output is
given for that spall ray. Figures 63 through 67 describe the input
for the RIP option.

Tables XXXI through XXXIII are generated when the COM-GEOM de-
scription listed in Table I and the input for the RIP option in
Figure 68 is used. The section labeled A in Table XXXI describes the
Enclosing RPP of the Target. The section labeled B describes the grid
for this view. The section labeled C contains the output for the
primary ray. Figures 71 and 72 describe the information in these
lines. Figure 73 describes the burst point data contained in the
line labeled D. The section labeled E contains the summary infor-
mation for each vulnerable region associated with the burst point
defined in the line labeled D.
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Armor (100 -199)

/ // Air ( 2 or 5’
Vuinerable Region (> 999) oy
<::>p_ /  (No Spall Ray)
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// /// \\/ Primary Ray
X8 8l,” — v
N »
\ /60°
\
\
\‘_ﬁ’oll Cone
\
\
\

\
\

Figure 62. The Spall Simulation Scheme
Used by the RIP Option




1-10 11-20 21-3C 31-40 41-50 51-80 51-5C

NOAR NRVC NOPRNT [RPP NOGRID IONLY

FORMAT (8110)

NOAA - Specify the number of aspect angles or primary rays
NRVC - Specify the number of rays to be directed toward each region

defined as vulnerable (Default = 10).

NOPRINT- If not zero, do not write burst point summary data on printer.

IRPP - If not zero, read a Target Enclosing RPP card.

NOGRID - If zero, a grid is used to generate primary rays. If not
zero, each primary ray is specified.

IONLY - If not zero, do not compute normal distances through regions.
Figure 63. Control Card for RIP Option
i-10 11-20 21-30 31-40 41-50 51-60 51-80
XMIN XMAX YMIN YMRX ZMIN ZMAX
FORMAT (6F10.0)

The minimum (min) and maximum (max) values of the x, y, and z co-
ordinates which bound the rectangular parallelepiped that encloses
the COM-GEOM description. (Default is the Englosing RPP located at

LENRPP in the ASTER array.)

nclosing RPP Card for RIP Option (Optional,

y if IRPP Not Zero on Control Card)

-
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w
=
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1-3 6-8 3-10 11-20 21-30 31-40 41-50 51-60 | 61-70 71-80

MARXT TIMEUN HCENTR VCENTR IHORZ IVERT ISEED NFILE

FORMAT (I5,A3,2X,2F10.0,FI10)

MAXT - Specify the maximum time that is indicated for the computer run.

TIMEUN - Specify a code to denote the units used for the maximum time.
AllAwrnhlAa ~Aadac ara 1Dt — HNNIDC IMTAYY — MTNIITECQ NCECY =

1di1uwaul “uvuuco ailvov LIVUNO LAY PlLLINU 1 Loy [ A )

SECONDS (Default = "MIN'")

Tha +amaindar Af +La Amiahlac Aawa crnani€fiad Anly 3£ +hig »winm 3¢ A

1N rcialndcrl Ul LT vdl 1dD1TS 41C SpouLliliitlu vlily 11 LHlsS 1ull 15 a

continuation of a previous run. They are obtained from the printout

of the previous run.

)
@]
T
2,
~3
el
1
[92]
po]
(¢}
(g]
-
h
<

the horziontal location of the center of the grid cell.

VCENTR - Specify the vertical location of the center of the grid cell.

(g}

—
jas)
Q
=
N

]
92}
ae]
(4]
0
[
Hh
<

the vertical cell matrix position.

—
wn
m
m
o
1
[92]
jaol
[0}
(e
-
52)
<

seed for random number generator.

Z

Tl

—

—

tm
[}

Specify the number of files to skip on FORTRAN Unit 2.

Figure 65. Restart Card for RIP Option
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1-10 11-23 21-30 31-40 41-50 51-60 6i-80
A E CELSIZ GROUND MAXERR ICENTR

FORMAT (4E10.3,3110)

A - Specify azimuth angle in degrees.

E - Specify elevation angle in degrees.

CELSIZ - Specify grid cell size (Default = 4.0)

GROUND - Specify z-coordinate for the ground of the COM-GEOM

description. A primary ray will not be traced from
any location which is less than GROUND. Specifying

a value for GROUND should only be considered when a
negative elevation angle (E) is specified. (Default =
ZMIN of the Target Enclosing RPP).

MAXERR - Specify the maximum number of overlap errors that will
be tolerated for each primary ray (Default = 25).

ICENTR - If equal zero, rays are traced through a random point
in the grid cell. If not zero, rays are traced through
the center of the grid cell.

Figure 66. View Card for RIP Option (Optional, Read
, Only If NOGRID on Control Card is Zero)
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1-5 6-10 11-20 21-30 31-40 41-50 | 51-80 §1-70 71-80
MAXERR IRAY XB(1) XB(2) XB(3)
XELT) XE(2) XE(3)
Iray = 1
WB(1 WB(2) wB(3) !
Iray = 2 !
Iray = 3 A E
FORMAT (2I5,6F10.4)
MAXERR - Specify the maximum number of overlap errcrs that will be
tolerated for each primary ray (Default = 25)
IRAY - Specify a code number which indicates the method of describing
+ha Nnrimary wa- TF TDAV aanale 1 +vacl a0 yrayv hatween +twn
Liic lJL illa L Ldy 1L P AVa WY bqua;s 4 Liavn a La)‘ UL uLwLoLwill Cwu
points If IRAY equals 2, track a ray from a starting point
with a direction specified by a unit vector. If IRAY equals
3, track a ray from a starting point with a direction
specified by azimuth and elevation angles.
XB(I) - Specify the starting point of the ray.
XE(I) - Specify the end point of the ray
WB(I) - Specify a unit vector giving the ray direction.
A - Specify the azimuth angle in degrees.
E - Specify the elevation angle in degrees.

Figure 67.

Primary Ray Card for RIP Option (Optional,
Read Only if NOGRID on Control Card is Not
Zero)
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Figure 68. Sample Input for RIP Option
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Table XXXI.

RIP Option Sample Printout when Main Rays are
Computed by a Grid (Compressed for Display)

ENTER RIP
HUMBER OF ASPECT ANGLES (MAIN KAYS) FOR RIP 1
NUMBER OF RAYS PLR VULNMERABLE COMPONENT 3
MAKIHMUM T{ML FOR RIP 60 SEC
AZIMUTH e
FLEVATION €.00t
x Y 14
VARGLY MIMIMUP -100.000 ~36.000 L00e
A- TARGET MAXIMUM 1cc.cot 36.C00 63.000
TARGET CENTER ¢,000 {000 3t.500
TARGLT DIMENSTUNS 206,000 72.000C 63.C(C
(GRID PLANE
BACK UFF D13 VANCE 120.00¢C
GRUOUND €. 000
CELL STt 24.09C
HOP FIUNTAL .LENGTH 72.000
VERTICAL LENGIH 63,900
B‘< CEMTLR 0.000 31.%00
HOR LZONTAL RANGE ~-48,000 48.C00
VERFICAL HANGE 0.0L0 12.00¢
|
| NUMBER HORZ CELLS 5
HUMBER VERT CELLS “
\fUHHlR nroceets 0
FIRST SELD FOP RANDUM NUMBER GENERATUR @
OPTTON SE1 TO COMPULT RANDOM PUINT IN CLLL
HUENTR «8.00CC VCENIR 72.00L00 1HORY 1 LVERT 1 ISEFD 52813407
HCENIR 24,0000 VUENTPR 72.000C lHOKY 2 LVERY I ISEED 21149011
HCENIR 0.72000 VCENIK 17.000L InURYZ 3 jVIRT 1 1SEFD 29¢C73167
HCENIR  =24,0000 VLENIR 72.0000 IHOF{ 4 LVERT 1 ISEED 106310179
HCENIR  -48.C000 VCENTK 12.0000 IHURZ S LvErRt I ISEED 427212927
HCENIR 48.0000 VCENIR 4B.,0C00 1HORZ 1 IVtR1 2 LSEED 63176855
HCENTR 24,0000 WCENTR 48,0000 IHUKRYZ 2 LVERT 2 1SEFD 4543663
0. “E,0 95 171.23  ~11.23 ? o 2 1u . 800 49,200
C— 10t 2.10 L97 6C Y 2 Y0.26 [ 4 )
el 2.10 97 64.6 9 0.00 [ PR ?
D———17.23 10.80 &5.4G 15,03 10.6C 9,20 1¢.,75 Y.96 49.11
ASUMMARY VUINERABLE KEGION bl LTEM 2761 CELL c 21 NUM RAYS 14
E- SUMMARY VULNEKAULE KEGION L3 1VEF 3031 CFLL 0 21 NUK RAYS TO
SUMMAKY VULMLRABLE KEGION e LTEF 3631 e ¢ ¢ <) NUH RAYS 1D
[SUMMARY VULHERARLE KEGION 6 L16M 3031 CRLL o 0 21 HUM RAYS Y0
F—ncimix C.LLCU VCLNIF 48,0GU0L THUPZ ) LVER] 2 ISELD 13261983
HMCENIR  =24,0000 VCENTW 48.0000 THOFZ & {VEERT 2 ISEE0 32171591
HOLMIR  —48.0C000 VCENTR 48.0000 IHURZ 5 1VeRl ¢ ISFILD 36967423
HCLHTR 4H.U00L VCENIPR 24,0000 1P 2 I oEveRd 3 ISEED 7145783
24,0 4.0 2T 87,50 -9).07 2 1 It.000 306.0C0
100 13,50 Jbe4bd 34,8 2 14w, 00 1 1
100 pr.L7  17.07 0.4 9 0.C0 1l ?
87.50 JR.00 30.00 76,09 1A,00C 39.C. 16,07 t.62 30.00
SUMHARY VULNeRABLE REGIUM 2 LTeM 1uel Cruee o 1 1) NUM RAYS 10
SUMMARY VULNERABLE RIGIUN 11 11em 276) CRLL ¢ 1 1) MUM PAYS TU

v(
v(
ve

vi

~COUNY ~1la CELTIM
COUNT -1. CELTIN
CUUNT -1, CELTIM
COUNI ~le CELTIM
LOUNT ~1. CELTIM
COUNY ~1o CELTIAN
COUNT -1o CeLTIN
A Ot 0.
v 2
Ve 3 HUM RAYS HIT
Ve 3 NUM RAYS HIT
v( 3 NUM RAYS HET
v( 3 NUM RAYS HIT
CUUNT 1o CELTIM
COUNE 1o CELTIN
COUNI 1. CELTIN
LOUNT lo CELTIN
A C.rkE O,
1 1

Ve 3 NUM RAYS HiT
v 3 NUM RAYS HIT v

.03
0.00
0.¢0
0.00
0.00
0.00
0.00

-~

.02
0.00
0.0t
0.00

CeLAVG
CELAVG
CELAVG
CELAVG
CELAVG
CELAVG
CELAVG

NUM RAYS
NUM RAYS
NUM RAYS
NUM PAYS
CEEAVG
CELAVG
CELAVG
CHLAVG

NUN FAYS
NUM FAYS

CUMTIM
CUMT N
CUMIINM
CUNMTIN
Cuntin
CUNMTINM
CUHT N

¢.0C
¢.0cC
0.00
0.00
0.00U
¢.Cco
0.0C

HED.LE .3 BEIURE
HIT Lk .3 DEEDRE
WIT. Lt o3 BErORE
HIT.LE .3 BLFORE
w02 CUMTIN
w02 CURTIN
2C2 CUMTIN
202 CUHTIN

HIT. 1t .3 RLFDPE
HIToLE .3 BEFORE

wC

v

Ve

Ve
D99
5499
5,00

2.%9

v
ve

N

1
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Table XXXI.

Computed by a Grid (Compressed for Display)

'SUMMARY VUUNFRABLL w[GLUN 13 11eM 3031 CeLL ¢ 1 1} HUM RAYS 10
SUMMAKY VULNLPABLL REGION I [TTEM 3031 CELL ¢ 1 1) NUM RAYS §O
SUMMARY VULNERABLL REGIUN 19 ETegm 3031 CeLt o 1 1) NUM RAYS TO
SUMMARY VULNELRABLI REGION 16 FVEM 3031 CrLt ¢ ) 1) NUM RAYS TO
"'UMRARY VUUNLRABLE WEGIUN 17 ITEM 3031 ChLL ¢ 1 1) NUM RAYS TU
SUMMAR T VULNLPABLE KeGION 18 p1em 303} CeLL ¢ 1 1) NUA RAYS JO
HOENTR 26,0000 VCENIR 74,0000 IHUR? 2 IveRT 3 ISEED 21860207
C.0U 4.0 92.50 -100.00 2 0 1 -10,86¢ 13.200

1oc  le.50 2.5 34,8 2 14R.CC (LR 1

100 25.00 26.06C C.¢ 9 L.o0 v i 2

92.50 ~10.B0 13,20 74.00 ~10.8¢ 13.20 14,0V 2405 13.20
SUMMARY VUULNERABLL REGION 2 J1EM Q061 CLLL 9 1} HUN RAYS 10
SUMMAFY VULNERABLE REGIUN Ll ITEM 2761 CELL ( u 11 NUM RAYS 0
SUMMARY VULNEKABLE WEGIUN 13 11EN Y031 CRLL C 1) UM RAYS HU
SUMMARY VULNERPABLE KEGEON 1e ITEM 303 CFLL ¢ 1] 1) NULR RAYS 1O
SUMMARTY VUILNLRABLL REGIUN 15 1Tem 3031 CcLIL u 1) NUM RAYS 10
I UNMAPY VULNERABLE FEGIODN 16 1TEM 3031 CFLL ¢ [v] 1) NUM RAYS D
SUMMARY VULN{KABLE KEGLUN 17 LTem 3031 CRLL ¢ G 1) NuM RAYS 10
SUMMARY VUUNERRBLE RLGION 18 1¥Kk 3031 oLl o C¢ 1) NUM RAYS 10
HCELNIR 0.0000 VCENIR 24.600C IHORZ 3 IVERT 3 ISEtD 359C8B02)

~i4.0 24.0 0 79.83 ~77.50 “« -1 ] -34.800 13.200

100 1.8 2.23 Je.€ 2 2.G6 -]} 1 1

651 Z23.b8 24,00 .7 2 9v6.12 -1 ] 2

653 23.88 24,00 Sel1 2 2.06 -1 1 3

102 3. N0 3.50 G.d 9 0.C: -1 1 4

79.8) -34,8C 13,20 74,00 -34,80 13,20 74,00 -33.53 13,20
SUMMARY VULNLRABLL H¢GION 2 1TEm 106t CELL ¢ -] 1) NUM RAYS 11U
SUMMARY VUILNLPABLE FEGION L JTeM 2701 CELL € -} 1) NUR RAYS 10
SUMMARY VULNELRABLE REGIUN 13 11EM 3031 CELV -1 1) NUM RAYS TU
SUMMARY VULNERAHLE WEGION 16 FTEM 3031 CcrLL o -1 1) NUM RAYS U
SUMMARY VULNERABLL FEGIUN 15 116M 303 CetL -y 1) NUM RAYS T
SUMMARY VUINLRARLL FLGION 16 116M 3031 CELL ¢ -1 1} KUM RAYS TO
FUMMARY VULHLFRABLE PEGIUN 17 LTEM 303) cELe o -1 1} NUM RAYS 10
SUNMARY VULNERABLE FIGION 18 1VkM I031 CELL ¢ -1 1) NUM RAYS TU
HCENIR 24,0000 VCENTH 24,0000 INHHURZ 4 tvenrd 3 ISEEL 4BOGBTI
HOLNIK  -4B.(000 VCLMIR 24.00CC JHURZ S IVLRT 3 ISEED 61494727
HCINIR 48.000C VCENIR 0.0CCL IHORZ 1 lvend 4 ISEED 5781225%
HCENLR 24,0000 VCENTR 0.0C00 1HURZ 2 IVER] 4 ISEED 1928567
HCENTK L. 0000 VCENTR 0.0000 IHURZ 3 IveRrl 4 JSEED 17283663
HCEMNIR  ~24,0000 VCENIR 0.000C JHORZ & LVERT 4 1SCe0 40204071
HCENTR  -44.0002 VCLNIK 0.0CU0 NI/ S 1viRT 4 ISEED 2188751

UND OF CASE 1

TINE FUR Vitw

THiaL
NUMBLR
NUMBER
HUFMBEP
NUHRER
LEAVE

FNOD U

TiMmt FER

Gt CeLLS
UF CeLLs
OF Cruts
UF Cetis

LY

RUN

<13 SECUNDS

(314 13 SECONDS
PRUCESSED 20
HIT “
wl1H BURST PNINY ‘.
MISSED 16

vC
ve
ve
vC
vC
ve
COUNT

A Ot

0
ve
ve
v(
ve
vC
vC
ve
ve
CUUNT

A O.,E

ve

CULUNIT
CUUNI
COUNT
COUNT
COUNT
COUNT
COUNT

wwwwww

W e W

e W

—

NUM
Num
NUM
NUM
UM
NUM
2

0.

NUM
run
Hum
NUM
NUN
NUM
AN
NUN
3.

0.

NUM
NUH
NUM
NUM
NUM
NUH
NUH
NUN
[
“.
4
4.
“,
4.
4.

RAYS WY
RAYS HII
RAYS HIT
RAYS HIT
RAYS HI1Y
RAYS HIT
ceLtin

QAYS HII
RAYS MI1
RAYS HIT
RAYS HIT
RAYS H1T
RAYS LT
RAYS HIY
RAYS HLT
CeLTin

RAYS ML
RAYS 117
RAYS HIT
RAYS M1
RAYS Hi¥
RAYS it
RAYS HLT
RAYS HIT
CELEIN
CELTIN
CELTIN
CELTIN
CELTINM
CeLrem
CELTIN

ve
ve
ve
ve
ve

ve
ve
ve
ve
ve
v(e
Ve
ve

vC
ve
ve
ve
ve
ve
ve
Ve

- O W

N O O W

NOOOMmW-NN

«03
0.00
0,00
0.CC
0.00
0.0C
.00

NUM RAY)S
NUM RAYS
NUM RAYS
NUM RAYS
NUM RAYS
NUM RAYS
CeLave

NUM RAYS
NUF RAYS
NUM RAYS
NUM RAYS
NUM FAYS
NUN RAYS
NUM RAYS
NUH KAYS
CELAVG

NUM RAYS
NUH KAYS
HUNM RAYS
NUM RAYS
NUM RAYS
NUM RAYS
NUM RAYS
NUM RAYS
CELAVG
CELAVG
CELAVE
CELAVG
CFLAVG
CELAVG
CELAVG

HIT.LE.]
HIT.1E.)
HIT.LE.D
HIT.LE.)
HIT.LE.)
HIT.LE.)

RIP Option Sample Printout when Main Rays are

BEFNRE
BEFORE
REFOPE
BEFORL
BEFORE
BEFORE

.03 CumMTIN

HIT.LED
HIT.LE )
HIET.LEL3
HETJLE.D
HIT.LE.D
HIT.LE.)
HIT.LE.D
HiTslt3

BFFURE
BLFORE
OEFORE
BFF URC
BEFORE
BEF URE
BET ORE
BEFORE

03 CUMTIN

HIT.LE.]
HIT.LE.D
HIT.LE.)
HIT.LE.3
HIT.LE.]
HIT.LELD
HIT.LE.D
HIT.LELS

AEF ORE
NEFOPE
B8EF OPE
BEFORE
BEFORE
BEFORE
BFFURE
8FHFORE

03 CUMTIN
.03 CumIin
«C3 CUMTIN
.03 CUMTIN
«03 CUNTIN
«03 CUMTINM
«03 CumMT N

(continued)

vC

ve

ve

vC

ve

ve
5.63

vC
ve
vC
vC
vC
ve
ve
ve
Y69

v(

vC

ve

ve

vC

ve

ve
5.60
5.60
5069
5.6%
5.69
5.69
5.69

—_ e N A o WO =N

[SIE IV VPN

~NoC




"SUMMARY VULNERABLE REGION 2 ITEM 2701 CELL (02) NUM RAYS TO VC 3 NUM
RAYS HIT VC 2 NUM RAYS HIT.LE.3 BEFORE VC 2'" means that vulnerable

region 2 has a region identification code number of 2701; region 2 was
located in the cone generated around the primary ray located in a grid
cell whose horizontal matrix position is 0 and whose vertical matrix

position is 2; three rays were directed toward region 2 from the burst

point and two rays intersected it, and the number of rays from the burst

I , IP 1 RIP run whlch
had been termlnated due to "AN ALMOST MAX TIME ABORT. "COUNT 1.
CELTIM .02 CELAVG .02 CUMTIM 5.59'" means that one burst point was
computed so far, the time required to compute the burst point was .02

o start a RIP run from a nrev1o

seconds, the average time requlred for each burst point is .02 seconds
and the time used by the run 1s 5.59 seconds. Table XXXII is the RIP
output generated on FORTRAN unit 2 connected with the printout in

Table XXXI. Figures 69 through 75 describe the data written on FORTRAN
Unit 2 by the RIP option illustrated in Table XXXII. Table XXXIII is
the printout generated when the '"SUPPRESS PRINTER OPTION" is used

(non-zero number in columns 21-30 of the Control Card for RIP) and
when each primary ray is specified (non-zero number in columns 41-50
of the Control Card for RIP).

H. TESTG Option

The TESTG option is pr1mar11y used to debug the COM-GEOM de-
t as much ray int

™ £
+ -
=,
D -
fD
+
z
o]
o

SOlldS. If a ray is traced in the crack the GIFT code would either
compute the intersection of both solids which may cause an overlapping
region error message to be printed or compute the intersection of
neither solid which may cause the generation of phantom armor. Figure
76 describes the input for the TESTG option.

Table 34 contains the output from the TESTG option using the
COM-GEQOM description of Table I and the TESTG option data in Figure 77.
The data in Table XXXIV is similar to that generated for the over-

lapping region error message previously described in section II.E
GIFT Basics except for the sections labeled A and B. Section A pre-
sents the ray and solid intersection data. The data is similar to
that contained in the other parts of the prlntout of the ray. "RIN"

is the distance from the starting point of the ray to the entrance
point of the solid. "ROUT" is the distance from the starting point
of the ray to the exit point of the solid. "LOS" is the distance
the ray traveled through the solid. '"'SURFI" and '"SURFO" are the
numbers of the surfaces intersected at the entrance and exit points
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1 [FeYela) e | e e e
i NORRA ORTE ITITLE
FORMAT (15,7A10)
NOAA - Number of views.
DATE - Date tape was written

ITITLE - COM-GEOM description title.

Figure 69. Title Line of RIP Qutput on FORTRAN Unit 2
1-20 21-40 | 41-59 51-50 £1-70 71-80
A E [ TCENTR(1) TCENTR(2) TCENTR(3) CELSIZ

A - A

l\l

Azimuth angle in de
E - Elevation angle in degrees.
TCENTR(I) - x, y, z coordinate of target center

CELSIZ - Grid cell size in view plane

n FORTRAN Unit 2
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LT

N o S A3 I
MCENTR | VCENTR |

14:16 | 17-24 | 25-32 | 33-40 [ 41-43 | 44-47
THIV DFIRST | DLAST NCOHP | I

an-no | 51-59 | 60-66 | 69-70 | U1 74 | 7576 | 77 80
v n v SN fl e 3

FORMAT (F6.1,F7.1,13,2F8.2,8X,13,14,13,2F9.3,1X,
1HA,F4.0,1H, 1HE,F4.0)

HCENTR - Horizontal coordinate of center of grid cell. If the
horizontal coordinate is equal to 999.9, this is the end
of the view.

VCENTR - Vertical coordinate of center of grid cell.

IHIV - Two digit random number representing the location within
the grid cell where the ray intersects the view plane.

DFIRST - Distance from first intersection with the ray to the view

plane.

DLAST - Distance from last intersection with the ray to the view
plane.

NCOMP - Number of components intersected by ray.

IH - Vertical cell matrix position of the grid cell.

H - Horizontal coordinate of the projection of the starting point
of the ray onto the view plane.

v - Vertical coordinate of the projection of the starting point
of the ray onto the view plane.

A - Azimuth angle in degrees.

E - Elevation angle in degrees.

Figure 71. Cell Identification Line of RIP Output on
FORTRAN Unit 2
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5-11 12-18 19-24 A‘Lf;zsfzv | 28—34AWV1,g§1§§7173§413~_|_1211§7 | 47-80 j
CLOS( 1) CNORMI( 1) CANGI( ) | KSPAC(]) l SLOS(1) ] m I v | I | |

FORMAT (I4,2F7.2,F6.1,13,F7.2,14,13,15)

ITEM - Item code number.

CIOS(T) - Distance rav travels throuch item

CLOS(I) Distance ray travels through ite

CNORMI (I) - Normal distance through item from entrance point.

CANGI(I) - Angle between normal vector and ray at entrance point.

KSPAC(I) - Code for air space following item.

SLOS(1) - Distance ray traveis through air space.

IH - Horizontal matrix position of grid cell.

Iv - Vertical matrix position of grid cell.

I - Cumulative number of items.

Figure 72. Ray Intersection Lines of the RIP
Output of FORTRAN Unit 2
1
1-7 8-14 15-21 22-28 29-35 36-42 43-49 §0-56 57-63 64-73 74 76 77-80 '
AR(1) AR 2} AR( 3} B(1) B8(2) B8(3) ceny C(2} C(3) IH v |
FORMAT (9F7.2,110,13)

AA(I) - The point intersection of ray with the exterior surface of the
spalling component. If AA(I) is equal to 955.99, no burst
point is computed.

B(I) - The point from which spall rays are traced.

C(I) - The point of intersection of a normal vector from point AA(I)
with the interior surface of the spalling component.

IH - Horizontal matrix position of the grid cell.

iv - Vertical matrix position of the grid cell.

Figure 73. Burst Point Header Line of the RIP Output

On FORTRAN Unit 2

172



COMP (7, 1)

C1-5 | s-12 | 13-22 | 23-32 | 33-42 | 43-52 | ©2-57 | 58-81  62-€5
ires | toent | eocs | eoizy | poesy | A | HRED IMORZ | IVERT
l 1 | { L | 1 "
FORMAT (15,17,4F10.2,15,214)
IREG - Region number. If the region number is equal to 54521,
there are no more vulnerable regions for this burst point.
IDENT - Item code number for region.
PC(I) - Point where the spalling ray enters the region.
A - Presented area of region associated with ray.
MREG - Number of regions between burst point and vulnerable region.
THORZ - Horizontal matrix position of the grid cell.
IVERT - Vertical matrix position of the grid cell
Figure 74. \Vulinerable Region Lines of the RIP
Qutput on FORTRAN Unit 2
1-5 6-10 - | 18-24 25-29 -2 | 93-39 | 4080
COMPLL.I} conre2,49 CONPLY,. 1) COMP(4, 1} COMP(5.]1 COMPMB, [} 'CHHPH.h '
FORMAT (215,2F7.1,F5.1,13,F7.1)
COMP(1,I) - Region number
COMP(2,I) - Item code number for region.
COMP(3,I) - Distance ray travels through region.
COMP(4,I) - Distance normal vector travels through the region from
the entrance point of the spalling ray.
COMP(5,I) - Angle between normal vector and the ray.
.COMP (6, 1)

- Code for air space following region.
1Y

n

- Distance ray travels through a1

Shielding Region Lines of the RIF
Qutput on FORTRAN Unit 2

Figure 75.
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rable XXXII. RIP Option Sample Output on FORTRAN Unit 2

LT ANPUT FJR GF)
“e Ca - 2. 31CE+.2  L24CE+32
Teo “iec GE 17.22 =17,23 < ¢ ¢ 12.8CC 9920l & CusE o
el Conl R T D Y P < 2 i
v 2. 37 méle g el ¢ 2 1
Tl Sty +6.2¢C Lie423 Ll.8C 49.00 le.Ty G700 45,11 . 2
i BN =3C.Cus lz.27 15,799 €28,39¢ ¢ < 2
1 ¢731 -3C.cc: Fea92 37,676 43i455¢4 4 ¢ 2
i3 iC:1 4.370 =1.7C 34,621 37,745 ¢} 7] 2
21 3031 4,599 elel 45.568 684138 c 4 z
13 3531 l.€o6 5.103 “2.170 £E7.262 1 C 2
I VRN W9 23,1 2 3.¢
ie EXeED] 3e2u3d 224551 34,057 c C 2
e ic:1 7i645 41,198 32.689 C ¢ 2
; 303 54323 43,272 36.GCn 3 [y P
$996596G5
a0l -l 27 27437 =91.57 2 1 Py i5.0CC 3C.CCC A CesE ¢
L0 L 1Ee4% 36,0 7 165.00 1 1 .
o CTelT  1TelT Coa 5 vell i i Z
- 5C DU IO 3CsCC T4:GC 1t ,.GCC 3C.CC 7440 c.€2 3C.0C 1 1
N luel 23.622 -3,613¢ 32.9C2 i4.115 ¢ 1 1
el 2701 ~3C.(C¢ 1.5L1 24,672 457.871 2 i 1
i 3:31 T e 5.7 0647 ] CeC
»3 383t .7 & 25,0 ¢ 2744
s Tl =3C.CC2 1l.231 € o394 624,744 o] 1 1
il 2721 =-30.003¢ 34669 3€.425% 28,68 ¢} 1 -
13 2031 rEY-LYA 6267 29.5¢1 1194933 C 1 Z
L3 38131 1657 645C2 JesCa0 9Ge433 9} i 1
i3 3C31 2e73C 6.312 44,145 119.143 1 i 1
16 3G3: G.9 2.9 66,6 2 2e3
le 3¢21 =207 3.221 52.8CC 11.912 i 1 1
13 3¢3. 5e5 1¢.1 21.6 ¢ C.GC
14 3C31 3032 =24505 56,197 19.266 1 i i
] 1¢¢ 1.0 i.¢ 71.7 2 21.3
15 3031 1C.525% ~6.04G 42,590 24,114 1 1 1
2 1l4: Jel “@.3 ET.7 2 11.5
17 ERVER S c4e5ES ~2.61: 16,6137 2C.57% C 1 1
. 2Tl Ceels 66551 244958 27eC32 < i 1
- EEVEDN 2%.579 &,7G¢7 17.3GC9 3G.,E7¢C u 1 1
1 33l 16,376 €a625 20.¢37 26454C u 1 1
o 99999690
Tl Z=el  C “2450 =13CeuC 2 C 1 =-ic.sce 12.20¢ & L., ¢,
C loe30 22432 3846 2 leneCo c 1 i
C C&.CL 26.0¢ Lel 9§ CaCC c 1 2
ceS5U0 =1C.8¢C 13,2¢C 74403 =1(.8C 13.20 74,0C 2.0 13,2¢C < 1
Z L4l 2t.739 -3,36% 35,.,32¢ 5.291 % c .
1. 27l -47,225 =1C.0C0 19.101 2.833 c ¢ i
13 3031 2.577 -54260 “64109 112.612 C z 1
13 ETRED 3,312 -5.020 35.4C¢6 113.294 4 G 1
i3 3C31 b.502 —h,496 43,235 121,096 ¢ C s
s %31 i3.cli =7ec3 4c. 0% “ech9 i s} 1
i a Lo 2e0 26,8 ¢ 7.7
13 1751 Cez:BC -He.040 454465 Jew30 C o s
1k icil i6.008 64397 39,27¢% 12.Cco G 1
Z icel Ta. 242 3645 2 7.7
P 3¢is 1is%513 levla 21.900 154361 M 9 i
2t 95599995
e Ie.d L TEe33 =77,50 4 =L 1 =34,200 13.2CC &4 Cest Co
< T2 a4 3 3.2 2 Zelh =, i i
R = za.CL Se7 ¢ de.12 -1 z
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9.1

Table XXXIII. RIP Option Sample Printout When Primary
Rays are Computed Individually and
Suppress Print Option is Specified

ENTER RIP
NUMBER Ut ASFECT ANMGLES (MAIN RAYS) FOR RIP 1
NUMBER Or KAYS PLK VULNERABLE COMPONENT 3

SUPPRESS PRINTLR OULTPUT OPTION IS SPECIFiED
MAIN RAY CPTLION 1S SPECIFILD

OPTION SET TO SUPPRESS NORMALS

MAXTMUM TIML FUR PP 60

STAFT POINI 0.0000C ¢.00000 0.0C0C0

AZIMUTH V. 000

ELEVATIUN =90.C0C

HCENT» 0.000U VCENTR 0.000C IHURZ C IVERT C ISEED 40807307 COUNT 1, CELTINM «C3 CELAVG
TUTAL TIME POk RIP «03 SECOMNDS

NUMBER UF (tLLS PKUCESSED

NUMBER OF CELLS HIT

NUMBER UF CELLS WITH BURST POINT
NUMBER OF CelLlS MISSED

(=

LEAVE RIP

«03 CUMTINM

5456




|
| 1-10

| 1:-20 ! 21-30 | 31-40 | 41-50 | 51-60 | 6:-70 71 l-2-75 {76-80 |
l IRAY XB(1) | XB(2) | x8(3) NCRM | NOSOL | NOREG
IRAY = ] | xecn xeez) | xgt3 ;
IRAY = 2 WB(1) | WB(2) | Wa(3) ]
7!
IRAY = 3 | n ; |
FORMAT (110,6F10,11,14,15)

IRAY - Specify a code number which indicates the method of describing
the ray. If IRAY is less than or equal to 0, end of TESTG
data. If IRAY equals 1, track a ray between two points.

If IRAY equals 2, track a ray from a starting point with a
direction specified by a unit vector. If IRAY equals 3,
track a ray from a starting p01nt with a direction specified
by azimuth and elevation angle<

XB(I) - Specify the starting point of the ray.

XE(I) - Specify the end point of the ray.

wB(I) - Specify a unit vector giving the ray direction

A - Azimuth angle in degrees.

E - Elevation angle in degrees.

NORM - If not zero, computes obliquity angles and normals

NOSOL - If not zero, do not print intersections of the ray with solids.

NOREG - If not zero, do not print intersections of the ray with the

regions.

—~
~N
~



8LT

17 34 T8 W 15 [H] 70 41723 13720 15 1116 37 170 3930 9137 3334 35156 37 {38 3040 4142 82744 65708 &7 48 42,50 31132 32i54 53'48 "m»&,&m.mmuwwn.umummu
Hesind | 1 | : RN s NN N N N N
' il q | ' o ' 3i1] s L LR RN BCUREEE IETRED 0] i
2 h Visil s ! f~.:'€65‘9§' -.fZ!SJB :(' i __ fy
s a 0 . HEE BEEE RECEREE NRRRE BER
o | | AR NRRS NSNS AN NN BERER
j REREE Pl ﬁ IRNRERR Ll 5 |

Figure 77.

Sample Input for TESTG Design



6L1

Table XXXIV. Sample Output for TESTG Option

(Compressed for Display)

cNTER TESTG

STARL PUINT wwi.voute c.ocuLuL 31.5000L0
FHD POINY  -1013.00000 =%4.012%70 3l.o00n0
STARVING POINT GF RAY 101.000u0 G.06L00 3l.5Cuie
OIRECTINN CUSINES I RAY =0 6591 ~e25H8B2 2.00000
NUNBER UF INTERSECTIUNS Of RAY AND ALL CUMPDOMINIS 2
FELIUN tIN) FtelOn ¢uutn)
souip SHLID
Iiekm 0Est IN ulst vut Lus Suvl SURI( X IN Y IN I IN
100 1540368 27.49%¢% 2.9 L) 3 L] b 20 2 Hb o h9R -J.890 31.500
100 13%.22917 139.093¢ 3.0 6 20 -3 1 H -3 =29.0H22  -4%.000 Jj1.%00
HUMBER OF INTERSLCIFONS UF FAY AND ALL REGIUNS S 4
REGEON 1 HeN oISt In vist oyl Lns SULl SURF SuL Subt X IN Y IN
3 100 15.0%466 26.911718 bl.8K25 3 L] 3 -1 RG.4%0) -3.8%4
b 100 26.91718 21.99246 1.03%) [ 2 20 ? 15.0000 “b.96017
790 1] 271.95%244 135.72910 10t.27112 2V 2 20 -3 14.0000 =1.2346
b (1Y) 139.2291) 139.093%1 J.B86137 20 -3 L} -} -?27.6219 -35.000v

¥ oour
14.L00
AR

1 1in
31.500%
311.5000
31.%000
Jl.5000

Y ooyt
1.235
“36.000

x Nyt
Iv.00CU
T4 .00u0

=7.621
~33.39y

SPACH
1 oui tos
3,500 2 107,28
31.500 7 0.00

Y oul 7 uul
-b.P6617 31.5000
~1.2346h 311.5000

-1%.0000 11.5000
-36.0000 11.5000
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Table XXXIV. Sample Output for TESTG Option
{(Compressed for Display) (Con't)

START PUINT 101.00000 U.00VOu 31.5%0000
DIRECTIDN COSTINES ~e96593 ~e25831 J.00000
STARTING POINT UF PAY 1% N H SV J.00C0 11.5006C0
OIRECTIUN CUSINES Uf RAY -.9¢593 -.25L81 4.00G00
NUMBER OF INTERSELCTIONS OF RAY AND ALL CUMPONENIS 2
REGIUN (IND REGIUN tOUT)
sSutlv sutlo
ITEM OIST [N Ols¥y out Lus SURF SURF X IN Y N ! 1IN xouuy Y out
100 15.0946 27.9524 12.70 3 ) 4 b 20 2 86.458 -3.89%¢ 31.500 16.00¢ -T.234
100 135.2)55 139.0994 3. H6 L] 20 -3 6 6 =) ~29.626 <-35,000 31.500 -33.360 -36,009
NUMBER UF INITERSECILUNS UF RAY AND ALL RtGIUNS LS 4
REGIUN  TTEN 0IST IN vist wut Las SOL SUFF SOl SUKT X IN Y (N T IN x out
3 loe 15.054%9 2b.911710 11.8062% k] 4 3 -1 06,4583 ~3.4962 Jt.500C 1-.0€00
) 1av 26,9110 21.95237 1.032) b 2 20 2 75.0000 ~6.9664 31,5009 74,0000
20 Q 27.9%231 13%.¢3553  107.2832 29 2 20 -3 74.0000 =T7.2343 31,5000 ~29.6279
t 1ov 13%.235%%13 139.69940 3.84639 2C -3 6 -3 -?29.6279 -35,0000 31,5000 ~-33,3601
NUMBER OF REGIONS INTERSECIED 3
REG TN 3 tien 170 SPACE 0 DESCRIPTLON BOOY-FRUNT 3 ARD Y
or sutto tye RIN ROUT LosS SURFI SURFO x IN Y IH 7 IN xoont
+ 3 AHB 19.0%45¢ 26.91710 Ll.8625 4 § 86.64583 -3.8962 31.5C00 15.0000
HUNBER OF INITERSECTLUNS OF RAY AND REGION 3 1S 1
REGEON LTEN OisS1 N vis>t byl L SUL SURY SOL SURY X 1IN Y IN 7 IN X our
Yy o1 LY. ub499 26.91710 Ll1.BbcS 3 4 k] -1 B&.4583 -3.8962 31,5000 15.0000
REGLON 6 Lign 10U SPACE 9 DESCREPTIUN BULY-CENTER 6-20-19-7-8-9-10 KPP
uP SOLLD Typ RIN ROV ns SURF1 SURFO X 1IN Y IN r N Kk out
+ 6 RPP 26,9171 139.09940  112.18213 2 ] 75.0000 ~6+9664 3145000 -33.360]1
- 29 Bux 21.99237 13%.239%) 107.28)32 2 3 14.0000 “T+2343 31.%0C0 -29.6279
NUMBER UF INFTERScCIIUNS OF RAY AND REGION 6 1S 2
REGEUN 11t OISF N Oist uul LOS SUL SURF  SUL SURH X 1IN Y In rIN X oul
6 1uu 26.94710 2r.9%2317 1.03%3 b 2 20 2 15.0000 ~6.9664 31,5000 14,0000
6 100 135,235%5) 139.09940 J.B639 20 -3 6 -3 -29.62717 -35.0000 31.%000 --33.3601
REGION 20 I1EH ] SPACE 2 DESCRIPTION INSIOE ALR (BODY) 20 Box
uP 5uULlp Tvyp L L] ROV Los SURFL SUPFOD X 1IN Y N l IN x wul
4 2¢ Bux 21.9%2317 135.23553 107.2832 2 3 74.0000 ~7.234) 11,5000 ~29.6279

NUMBER OF INTCRSECTIODNS OF RAY AND REGION v IS 1
REGIUN 10tN OISt N oISt wut LuS SO SURF SOL SURF X IN ¥ OIN 1 N X Qui
v 0 27.95231 135.235%3 127.2632 2C 2 20 -3 74,0000 =7.2343 31.%000 -29.6219

SPACE

1 out Los
31.500 2 1C7.20
31.500 9 0.00
Y uur 1 0ui
~6.9664 31.5000
~7.2343 31.5000
-35.0000 31.5000
-36.0000 31.5000
Y oyt 1 Ul
“6.966% 31.%000
Y our 7 uur
—6.9664 31.%5000
Y aut r out
=36.0000 31.5000
-35.0000 31.%C00
Y out 1 nui
=T.2349) 31.5000
-36.C000 31,5000
Y our 7 vl
-35.0000 31.%00C
Y gul 7 vy
-35.0009 ijl.%coc
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Table XXXIV. Sample Output for TESTG Option
(Compressed for Display) (Con't)

START POLNI [X*2 RA ATV t.loLte Jl.500L0
AZtnuin 19.000
ECEVAL TUN 0.0ue
STARTING POINT UF wAY 101.00060 v.0000L 31.50000
CIRECTIUN CUSINLS UT FAY =+9659) ~.25482 0.CLLLO
NUHBER 0OF INIERSECIIUNS OF KAY AND ALL COMPUNENTS 2 .
RUGEON (1H) KEGLOUNM tOUE)
soLio suLlo SPACK
LTeM DIiST N 0EST vut Lo SUk# SURF X IN Y IN 2 IN x our Y Qut 1 our Los
100 1y.0%40 21.9525 12.90 3 3 4 6 20 2 b6.458 ~3.896 31.500 T4.020 ~7.23% 31.590 2 1n71.28
100 13%.229n 139.0933 3.06 L 2) -3 ) 6 -3 ~29.622 -35.000 31.500 -33,354 -36,000 31.500 9 0.90
NUMBER OF INIERSECTIUNS OF RAYT ANU ALL REGIONS 1S 4
REGIUH L1 TEM 0rst IN DiST ouy LuS SUL SURF  SO0L SURI X IN v IN T IN X QUi Y out 7 oul
3 loo 15.05464 26.91118 11.867% ) 4 3 -1 46,4583 -3.8964 31,5000 75.0000 -6.9667 31.5000
o 1cv 26.71718 21.952406 1.035) 6 2 20 2 75.0000 -6.7661 31.5000 T4.0C00 -7.2346 31.5000
20 G 21.95240 135.22962 127.2012 4y l 29 -3 74.0000 -1.2346 31.50C0 -29.62186 -35.0000 31.5000
0 100 13%.22962 139.0913132 1.0637 20 -3 6 -3 =27.6218 =35.0000 31,5009 -33,3538 -36,0000 31.5000
INTERSECTTOUNS UF ALL SULIDS AND RAY MNUMBIR 12817
SULLID 1vp KIN ROUT L0S SURFI SURFU X IN Y AN LN X outr Y our 7 out
‘A 3 ARB 15.054964 26.91718 11.8625 L) 1 Ho.458)3 -3.8964 31.5000 75.0000 ~6.9661 31.5000
6 FPP 26.9171¢ 139.09332 112.1761 4 3 75.0000 -6.9667 31.5000 -33.3538 -~36.000) 31.%000
2L BOX 21.952496 135.22962 107.2772 2 3 74,00¢0 -T.2346 31,5000 -29.6218 -35,0000 31,5000
NUMBFR OF KEGIUNS INTERSECIED 3
REGIUN 3 LIt 10v SPaCt 0 OLSCREPTLON BOOY-FRONT 3 ARRS
aPosutio ke ®IN RuUUl Lus SURFI SLRFU X IN Y IN I IN X Oull ¥y out 7 uut
+ 3 ARH 1%.0%464 26.91718 11.6625 4 1 Ab,458) -31.8964 31.5000 75.0000 —6.,9607 11.5000
HUMBER UF INTERSECHIONS Ut RAY AND REGIDN 3 1S 1
REGION TTLH oIS iN 0151 vl Las SOL SURS SHL SuPfl X In Y IN L IN X gui Yo oour r uut
3 100 15,054 64 26.91718 11.862% 3 L) E] -1 46.4583 -3.8964 31.%000 75.0000 -6.9667 31.5000
REGIUN 6 TTEN 100 SPACE 0 DESCRIEIPVION BOUDY-CENTER 6-20-19-71-8-9-10 RPP
UP SuLin Tre RIN ROUT LOs SURFI SURFO X IN Y IN 1IN x 0ut Y oul I aul
¢ 6 ¥PV 26,9111y £39.,07332 112.14761 2 3 75,0000 ~6.9667 31.5000 -33.3538 -36,00C0 31.%C00
- 20 BUX 21.95246 135.22962 101.21772 2 3 T4.000C ~7.2346 31.5200°  -29.6218 -35,0000 31,5000
HUMBER UP INTLRSECTIONS OF RAY AND REGIUN L ?
REGIUN FItH VISt 1IN LISt Ul LUsS 500 SURF SOL SUKF X IN Y IN 1 IN X 0oul Y oul ! Oui
6 1vo 26.91718 21.99244H 1.035) 6 2 2v 2 75.0000 ~6.9667 31,5000 74,0000 -1.2)46 31.500¢C
& 100 135.22962 139.0933¢2 3.8637 20 -3 6 -3 -?29.,6218 -35,0000 31.5%000 -33,3538 -136.0000 31.%020
REGLOM 20 e 0 SPaCe 2 DLSCRIPIIUN INSINE ALP (BUDY) 20 BOx
ap S0ty typ nin raut LOs SURFL SURED x LN v IN 1IN X LUl Y nul 7 Ul
+ 20 Ahx 21.952406 135.22962 101.201¢ 4 3 14,0000 -1.234¢ 31,5000 =-/9.6218 -35.0000 311.5000
NUMBER b LHTERSECHLIUNS UF RAY AKD REGIDN [T B} 1
REGIUN 1Tt H uiEsSt iN vEst wul 1S SOL Sukrt SuL Sure X 1IN Y IN Iy x Uuf Y outl 7 0ul
2. ¢ Sla952406 139.22952 101.2112 20 2 20 -3 T4,0000 ~1.2346 31.%007  -27.6218 -35.0000 3. 5cC0¢
S Q Lien Los NURM L AMLG NURH O ANG 1) SrALE SL08
]B 1 Lu- 12.70 1907 3.y 12.46 199 2 107,24
4 160 J.b6 1.0 5.0 1.00 1540 9 Q.00
TUEAL TEME PR TESTL « 40 SECOND Y

LEAVE TLSTG




of the solid in the coordinate system of the COM-GEOM description.
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is not zero. 'NORM I'" is the distance a vector normal to the surface

at the entrance point of the ray travels through the component.

"ANG I" is the angle between the normal vector and the ray. 'NORMO"
is the distance a vector normal to the surface at the exit point of
the ray travels through the component. '"ANG 0" is the angle between
the normal vector and the ray.

I. VOLUME Option

The volume option computes the volumes of regions The volumes
of air regions may not be accurate because this option does not
subtract the allowable overlapping regions from the region defining

the air. Therefore, the volume of air in a COM-GEOM description may
appear to be much larger than actually exists. Figures 78 and 79
explain the input for the VOLUME option.

'alat Y] el ol ¥ S P Q. ey T 1 - PR | ~ b [, r. __ 4+ L TANTY TTMAT A 2
VUN-=-GLLEUN UCbLIlleUH 111 1dD1¢ l dI1a Lne adtd 10T Lne VUL ML optlon
an Fignra 9N nartinan nf +ha UNTIIME An+rnnid waith +ha haadar 1ina
PO i Lsuxu ouv . lll\« Vil L4ivll vl il VULUIMIL UULPUL waiilil LilC livauc i LAalie
"REGION DESCRIPTION" is a table which contains the volumes and
center of volumes for each region. The center of volume of the

region is the location in the COM-GEOM description coordinate system
of the point where the sum of all distances from the center of
volume times a constant small incremental volume is zero or the
center of gravity of a uniform dense region.

"TOTAL VOLUME 497241 .55 IN.**3" and "CENTER OF VOLUME -4,9907
000 30.2458 IN'" means that the total volume for those regions
elected is 497241.55 cubic inches and the center of volume of those

reglons is x = 4.9907, y = 0, and z = 30.2458 inches. The total
volume is in error since it includes the volume of two regions de-
fined as air spaces which have not subtracted the volume of the
solid regions contained in them.

The second portion of the printout of Table XXXV is generated
when item codes (region, identification codes) are chosen. The
portion containing the volumes for each region is then ordered by
item code. The total volume and the center of volume include only
these five regions.
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1-2 3-4 5-10 11-20 21-80
TGTUN VOLUN CELSIZ
FORMAT (2A2,6X,10.0)
TGTUN - Specify the units of which the target is described.
VOLUN - Specify the units in which the volumes are to be printed
CELSIZ - Specify the grid cell size
Figure 78. Control Card for VOLUME Option
1-6 7-10 11-15 16-20 71-1785 76-80
'REGION" CARD(1) CARD(2) ves CARD(13) CARD(14)
'ITEMT
FORMAT  (A6,4X,4A5)
"REGION" - List regions whose volumes are computed.
"ITEM" - List item codes for regions whose volumes are computed.
CARD(I) - Specify which regions or item codes whose volumes are to
be computed. Integer numbers or code words are allowed.
Allowable code words are:

"ALL" - Coﬁpute the volume for all regions.

"THRU" - Through, "REGION 100 THRU 150" means compute
volumes of regions 100 through 150.

"END" - Last region number, "REGION 100 THRU END' means
compute volumes of regions 100 through the last region

Figure 79. List Card for VOLUME Option
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ENTER VOLUME

CELL STILZE

REGIUN ITEM

1 40
2 104}
3 100
4 190
5 1d1
[ 100
14 651
8 652
9 653
10 654
11 2701
12 111
13 3031
14 3031
15 3031
16 3031
1r 303}
18 3331
19 0
20 0

TGTAL VOLUME

2,00 IN.

SPACC

cocococoo

NWOoOCOOCOGCOCO O

Table

VOLUME
(IN.t*3)

201.706342
189457122
22930.560090
35886472000
2270435230
24392417735
3645.81137
J645.81137
3645.81137
J645.81137
27200.00000
0.00000
2838.080897
359.50503
255.33687
255.33687
733.30911
733,30911
11991.2715%2>
352240,00000

497241455 IN,*%)3

CENTER UF WVOLUNE

TOTAL TIMt FOR VOLUME

LEAVE VULUME

-4.9907

+462 SECONDS

+0000

XXXV.

21,50000
26.,01408
83,89261
-83,91453
-+00000
+00000
60.,00000
60.00000
~60,0J000
=60,00000
=50,90000
0400000
~«05423
«00000
Te22169
1.52169
11.58838
11.58830
«00000
0.00000

30.2458

Sample Output for Volume Option

(Compressed for Display)

CENTER OF VOLUME

IN.

(INo)

«00000
«00000
=+00000
«000C0
-+0CGCO
0.00000
-32.00000
32.,0Cu00
~-32.00C00
32,.00000
0.00000
0.90000
«00001
0.00000
-7.50C0C0
7.50000
=4.50000
4450000

» 00000
0.00000

37.00000
36.86111
25.79880
25401841
55.07886
43,38557
12.00000
12,00000
12.00000
12.00000
29.17648
0.000C0
38.86879
53.43510
44 ,49744
44.49744
21.90647
21.90647
52.16324
30,00001

DESCRIPTION

STEERING WHEEL 1-2
STEERING SHAFTY 2
BOOY-FRONT

BODY-REAR

BUBBLE -6-19

BODY-CENTER

13-15~16~-17-18

WHEEL RIGHT FRONT

WHEEL LEFT FRUNT

WHEEL RIGHT KEAP 9
WHEEL LEFT REAR 10
ENG INE 11-12
DUMMY REGION 0
MAN-TORSO

MAN~-HE AD 14-13
MAN=-ARM 15
MAN-ARM 16
MAN-LEG L7
MAN-LEG 18
INSIDE AIR (BURBBLE)
INSIDE AIR (B0ODY) 20

TOR
ARB4
ARBS
ARBS
ELL
ROP
RCC
RCC
RCC
RCC
ARS
RAW
REC
SPH
TEC
TEC
TRC
1RC
ELL1
BOX
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Table XXXV. Sample Output for Volume Option
(Compressed for Display) (Con't)

ENTER VOLUME

CELL SIZ/E 4.00 IN.

ITEM REGION VOLUNE CENTER OF VOLUME DESCRIPILION
(CH.¢*3) (IN.)
100 3 331873.44206 81.73208 ~-.00000 25.22185 BODY-FRONT 3 ARBS
100 4 $36761,55873 -B84.72626 +00000 24,38688 BUDY-REAR 4 ARBS
100 6 94950.539738 0.00000 0.00000 30,00001 BO0DY-CENTER 6-20-19-7-8-9-10 RPP
101 5 40648.06593 -.00000 -.00000 55.73457 BUBBLE 5-6=-19 ELL
L1l 12 v.0000) Ve QUOUC 0.00GU0 0.00000 DUMMY REGILON 0 RAW
TOTAL VOLUNE 996233,61 CH.*e3
CENTER UF VOLUME -18.4595 -+0000 26,4268 IN.
TOTAL TIME FUR VOLUME «062 SECONDS

LEAVE VOULUME

END OF RUN



J. XSECT Option

The XSECT option produces printer and plotter plots of the inter-
sectlon of a plane and the COM GEOM description. The XSECT option is

______ +1h 3 A1 A 1
hickr and placement of compon-
nl
pl

pt
ness
nts in the COM-GEOM description. The tted thicknesses of components

@] ._l

ents in
are more accurate using the XSECT option than those obtained by using
the cross section option of the PICTUR option. Figures 81 through 84
describe the input for the XSECT option.

Table XXXVI depicts the printout generated by the XSECT optlon
using the Sample Target contained in Table I and the XSECT option
data in Figure 85. The portion of the printout labeled A defines the
rays and the size of the rectangle in the plane in which the target

a&aiic Wit

is displayed. "DIRECTION COSINES OF RAYS'" are the x, v, and z com-
ponents of a normalized vector parallel to the rays which are traced
through the COM-GEOM description. '"DIRECTION COSINES OF STARTING
PTS" are the x, y, and z components of a normalized vector which is
parallel to the line on which the starting p01nts of the rays lie.
The "HORIZONTAL'" and "VERTICAL DISTANCE" defined the size of the

rectangle in the plane in which the target is displayed.

The section with the heading "OPTION SET TO PLOT ON CALCOMP"
define the parameters associated with the plotter graphics. '"UPPER
LEFT CORNER',"LOWER LEFT CORNER'", and "LOWER RIGHT CORNER" is the x,
y, and z coordinates of the COM-GEOM description which are 1ocated
in their respectlve corners. ''MESH " is the distance bet

n

,,,,, | e W
DouLw

W

L

7
o

wn

€n p
hth
2

adJacent rays or the distance on th lo
e
5

h

AN~ Aa~Yr

It is a measure of the accuracy Ox . 1
to 25, the distance between points on the plot i
25 or .05 inches.

The section of the printout with the heading "OPTION SET TO
PLOT ON PRINTER" defines the parameters associated with the plot on
the printer. The "UPPER RIGHT CORNER", '"UPPER LEFT CORNER', and

"LOWER LEFT CORNER" are the x, y, and z of the points in the COM-GEOM
description which are represented by the upper right (B), upper left
(C) and lower left (D) corners of the pr1nter plot. The '"SCALE PER

INCH OF PAGE" may not be the same as the scale requested if a plotter
plot is requested. It is readjusted so that distance between the
rays used to generate the printer plot is an integer multiple of the
distance between rays used to generate the plotter plot. In the
example, the "VERTICAL MESH" which represents the distance between

rays for the printer is 5.00 and the "MESH SIZE (for plotter plot)
is 1.25, therefore, the integer multiple is 4. The ”HORI’OVTAL WESH“
and "VERTICAL MESH" is horizontal and vertical dimensions of a portion

of the COM-GEOM description that the printer character represents.
The printer in the example is set to six lines per vertical inch.
The variable NVLPI in subroutine XSECT would have to be changed if
the printer was set to any other value. y
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i-10 11-20 21-30 31-40 41-80
NXSECT ITAPE NFILE MAXERR
FORMAT (8I10)
NXSECT - Specify the number of cross sections.
ITAPE - If not zero, write the computed points on FORTRAN Unit 2.
NFILE - Specify the number of files to skip before writing on
FORTRAN Unit 2.
MAXERR - Specify the maximum number of overlap errors that will be
tolerated for each cross section (Default = 25).
Figure 81. Control Card for XSECT Option
1-10 11-20 - 21-30 3i-40 41-80
SCALE NOPPTR ICLCHP IDLKP
FORMAT (F10.4,110)
SCALE - Specify scale for plotting on one inch of graph.
NOPPTR - If not zero, do not plot cross section on printer.
ICLMP - If not zero, plot cross section on plotter.
IDLKP - If not zero, plot only selected regions.

Figure 82. Cross Section Card for XSECT Option
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1-8 g9-18 17-24 25-32 33-40 41-48 | 49-58 57-64 | 65-72 | 73-80
- ' |
PCL) P(2) P(3) P(4) P(S) P(6) PLT) p(gr | eigy |
I | L
FORMAT (YF8.0)

P(1-3) - Specify the x, vy, and z coordinate of the point in the upper

left corner on plotter of cross section.

P(4-6) - Specify the x, y, and z coordinate of the point in the lower

left corner on plotter of cross section.

P(7-9) - Specify the x, v, and z coordinate of the point in the lower

right corner on plotter of cross section.
Figure 83. Plane Card for XSECT Option
1-6 7-10 11-15 16-20 ! 71-7¢ 75-80
I0H NKARD(1) NKRRDB(2) cos NKRRC(13) NKRRD( 14)
FORMAT  (A6,4X,14A5)

IDH - If "KEEP", the regions listed are those to remain in the
cross section. If "DELETE", the regions listed are those not
to be in the cross section (Default = "KEEP")

NKARD(I) - Specify the regions to be or not to be in the cross section.

Repeat as many times as needed to 1i

Region numbers or code words are allowed. Al

words are:

"THRU* = Through, 100 THRU 1

150 are to be considered.

"END" - Last region number, ''100 THRU END" means
100 through the last region are to be considered.

all tic regions,

is needed to signal end of the list.

Figure 84.. Delete Selected Regions Card

(Optional, read if IDLKP
zero)

fo
On

ar
of

r
tr

lowable code

50" means regions 100 through

*
i

A blank card

XSECT Option
ol Card not
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Sample Input for XSECT Option

Figure 85.



Table XXXVI. Sample Output for XSECT Option
(Compressed for Display)

cNTER CRJS> SECTION RUUTING

NUMBER JF CRuUSH> StCTIund 1

VIRECTION CUSINLS OF kAY)> veJdiJY RV levouy
JIRELTIUN CJSINES Ur START PT5S =leuvdn Jevuuld Velduly
HAR[ZONTAL OI>TANCE 2aveul

VerRTICAL OISTANCE 1Ga00

GPTIUN SeT 130 Jelele ScteClco RcGAUNS

KecP ReolJiNS
3 THRU o 13 THKU 13

OPTLON >cT TJ PLJIT IN caALluMp

JPPeR LeFT CURNER 120401 Jedl 70400
LdwtR LefFT CORNER 12Jevi Vedd JeOu
LdwerR RIGHT (CURNER ~1204v0 Je V0 Ve 0D
HORI[ZONTAL PAce »>I{c Jeou

VERTICAL PAGe >iit 2eBy

SCALe I> 232.0G0

MESH S1Z¢t ieldd

OPTION ScT TG PLUT ON PRINJER

uPPeER RIGHT CURNER 220 eJ4 vedd Tuevd
UPPER LEFT CJRNER 12G.01 Je 00 JeCC
LUICR LecFT CORNER =120 490 Jelld JeCU
NUMBER OF HJRZ CULUMNS 24

NUM3IER OF verRT COLUMNS 49

SCALE Pex INCH OF PAGE EXVERVIV

HIRIZINTAL MESH 3.00

VerRTICAL McSH Devy
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Table XXXVI. Sample Output for XSECT Option
(Compressed for Display) (Con't)

B
1li
Lldiis
lallllal
111440111411
L1i1illiilis
i il
i 11
1 i1
1 11
i 14
1 11
i i1
1 11
i il
1 11
1 1
i i
1 1
1 1
1 ccceeccecececcecce 1
1 cceccccccce 1
1 i
. 11
1 11
1 11
1 i1
1 11
1 11
1 il
1 11
1l 11
1 il
1l 11
1 11
1110111111111L
11111111111
iilililss
lililil
lidis
111

E
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Table XXXVI. Sample Outp ut for XSECT Option
{Compressed for Display){Con't)
Z GPTION SET Tu PLOT UN prINTER
UPPZR RIGAT CURNER -120.00 0.0v 0.00
[ UPPCR LEFT CURNER L2041 Jedy Covy
, LUWER LeFT CURNER 120401 Jedd Tuelu
\ NUMBER UF HORZ LOLUMNS 3l
\ NUMseR JF VERT COLUMNS 14
5CALE PER INCH OF PAGE 30490
\ HORIZONTAL mésH 3.y
} VERTICAL McSH 5,09
4
r
\
} Lillliill 1111111
11111111 111141l
] 11iilil cccece 1111111}
| 111111l ¢cccec 1111111
| 11111 ceee 11111
I 11l ceee 1
' i1 LLlL i1
11 ccee 11
\ 11 ccce 1l
i 11
TIME FIR CROSS SECTION ROUTINE «l2i SECONDS
LEAVE CRJS3 SECTIUN ROUTINE
END OF RUN
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a

Sample Target The prlnter character printed denotes which item
code hundred series the region display belongs. The item codes be-
tween 0 and 999 are denoted by the printer characters 0 through 9.
The region identification codes between 1000 and 9999 are denoted by
printer characters A through J. In the printout, printed character
""1" denotes that the region displayed has an item code between 100
and 199 and "C'" denotes that the recion ved ha

dienla
and CHULLS tiaal Lnc ICgIion Gisp.idayead na

between 3000 and 3999.

U’)
[ob]
[N

The second portion of the printer plot (labeled F) is the same
plane as the first portion; however, the "DIRECTION COSINES OF RAYS"

and the ""DIRECTION DOSINES OF STARTING PTS'" are interchanged. This
i hie

is done to achieve a better plotter plot; the printer plot is just a
by-product. Figure 86 is the line plot for the cross-section specified.

[
O
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SAMPLE INPUT FOR GIFT PROGRAM NOV. 30,1973

SCALE IS 1.0 IN. = 25.00 UNITS

Figure 86. Sample Plot Generated by the XSECT Option
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