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I. INTRODUCTION

The following is a report on the design and development of the
Computer Man for application to vulnerability studies of military per-
sonnel engaged in combat environments and subjected to various weapon
"threats. Although this model is not currently in use at the Ballistic
Research Laboratory (BRL), it is presented in order to document the work
done, and because the model may be of interest in future personnel
vulnerability studies.

For many years injury criteria were based upon medical assessments
of autopsy reports derived from animal experiments. However, attempts
to correlate the effects of physiological damage in humans with that
produced in animals led to certain difficulties. To avoid these pro-
blems, it was decided in 1974 to shift the personnel vulnerability effort
to that of modeling the wounding process. Hence, the development of the
Computer Man came into existence. The Computer Man Anatomical Model is
part of an overall effort that has been conducted in the Personnel
Vulnerability Group to develop an analytical model which could be used
to predict the effects wounds have on human functions for various
classes of projectiles.

The computer generated three-dimensional representation of a human
male is defined as the Computer Man. The Computer Man is essentially an
organized array of tissue codes which are encountered when theoretically
generated random trajectories strike and penetrate or perforate the body.

The essence of this report consists of instructions and programs
‘written to construct, store and print Computer Man models. Detailed
documentation is provided for their interpretation and use.

II. VULNERABILITY

In the vulnerability analyses, the development of the criteria re-
lating to the effects wounds have on a soldier's ability to perform in
a combat environment, and the scope of the methodology used, is quite
extensive.! Moreover, since incapacitation and lethality are the basic
injury classifications studied in formulating the codes which make up
the Computer Man, these two areas of interest will be discussed briefly
here.

For the incapacitation data used with the Computer Man Anatomical
Model described in this report, surgeons were asked to evaluate a list

Iy, Kokinakis and J. Sperrazza,."Criteria for Inecapacitating Soldiers

with Fragments and Flechettes," Ballistic Research Laboratories
Report No. 1269, Jan 1965. (GESNJRENEESE) (AD #359774)



of 181 tissues which, when rendered non-functional by a penetrating
projectile, could induce some level of incapacitation with respect to a
given scenario. A detailed description of the tissue codes which define
the Computer Man is listed for reference in Appendix A. Three time
frames were stipulated in conjunction with each of two classifications
~of combat roles: :

1. assault immediate.
defense immediate.

2. assault < 30 sec.
defense < 30 sec.

3. assault < 5 min,

defense < 5 min.

Surgeons used a range of whole numbers (0-100) to indicate quanti-
tatively the level of incapacitation rendered. Pain was of no consider-
ation. Approximately a third of the anatomical tissues were assigned
non-zero scores.

To generate the tools for the lethality analysis a different ap-
proach was undertaken. A team of surgeons was presented a set of grigded
anatomical cross sections as developed by Eycleshymer and Schoemaker.

The medical assessors were asked to independently estimate the effects of
the removal of a defined quantity of body tissue on human survivability.
A relative scale of whole numbers (1-10) was employed. A score was
entered for each tissue cell defined on a cross section based upon the
probability of death occurring, given the removal of a single cell.
Scenarios were established for four time frames relative to the avail-
ability of expert medical aid; within 30 minutes, within one hour,

within six hours, and no treatment. S

The number of assessments differ for each of the preceding time
frames. Initially, three assessors were asked to make estimates on all
cells throughout the body. Subsequently, an additional group of asses-
sors were asked to provide estimates for those parts of the body for
which they were considered specialists. In these cases the body was
divided into four sections; head and neck, thorax, abdomen and pelvis,
and limbs. Composite evaluations are treated in the same manner as
individual evaluations. Specific details on the medical judgment pro-
cess for estimating incapacitation, as well as lethality, and the method-
ology used to correlate damage with incapacitation/lethality, will be
documented in a BRL publication which is presently being organized. In
the interim, queries concerning the medical inputs to the Computer Man
Anatomical Model should be addressed to Director. Ballistic Research
Laboratory, ATTN: DRDAR-BLV, Aberdeen Proving Ground, MD 21005.

2

‘A.C. Eycleshymer and D.M. Schoemaker, "A Cross-Section Ahatomy, "
215pp, D. Appleton - Century Company, New York and London, 1911.
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III. COMPUTER MAN TARGET DESCRIPTION

A. Origin of Computer Man

Physical dimensions of the Computer Man are based upon photographs
taken from the Cross-Section Anatomy of reference 2, in which a set of
108 horizontal cross sections pertaining to an adult male are given. The
anatomical cross sections are grouped according to body parts; head and
neck (cross sections 1-18); thorax, abdomen and pelvis (cross sections
19-44); left arm (cross sections 50-75); left leg and foot (cross sections
76-113). Cross sections (45-49) are descriptions of the female organs
taken in the pelvic region and are not included in our study. Figure 1
illustrates the approximate intervals at which slices were taken from the
human anatomy in the thorax, abdomen and pelvis. The spacing between
slices is 2.6 cm.

The initial step in the Computer Man development is conducted by
superimposing a grid mesh onto each photograph and examining the contents
of each cell present. A representative cross section is illustrated in
Figure 2. A set of tissue codes was devised based upon the principle
tissue contained in each cell and each cross section was stored in com-
puter memory as a two-dimensional array. A pictorial view of a typical
cross section is displayed in Figure 3. The integers present in the cells
for this illustration indicate lethality scores.

B. Description Used for Incapacitation Studies

For incapacitation the dimensions of each grid cell are .5cm x .5cm
x -1.2cm in the head and neck; throughout the remainder of the body the
dimensions are .5cm x .5cm x 2.6cm. The contents of each cell is a
tissue code which is an integer in the range (2-200) . The incapacitation
estimates assigned by medical assessors are not part of the target
description but can be cross referenced with their associated tissue codes
whenever a computation is required.

C. Description Used for Lethality Studies

For lethality the dimensions of each cell are lcm x lcm x 1.2cm in the
head and neck; throughout the rest of the body the dimensions are lcm x
lem x 2.6cm. The contents of each cell is an assessor's evaluation, an
integer in the range (1-10).

D. Assembly of Cross Sections

All arrays are grouped into a superset consisting of 108 elements
(slices). Each array consists of a number of rows and columns. The row
and column width is dependent on the area of each cross section and the
mesh of each grid used. By stacking and attaching each slice in .its
properly related position, the initial set of 108 anatomical cross
sections given in reference 2 evolved into a three-dimensional model
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consisting of 82 composite cross sections. Figures 4 and 5 provide a
visual characterization of the form the Computer Man assumes when stored
in computer memory as a three-dimensional array. The right limbs were
generated by merely reflecting the left limbs about the center line of
the body.

In stacking the slices, a line of orientation was necessary to en-
sure that each cross section was aligned vertically with adjacent cross
sections. This was accomplished through benchmarks between slices. In
the arms and legs, large bones served as benchmarks. In the head,
smaller slices were arranged above and below others by treating each
slice as an elipsoid and matching their relative centers. In the torso,
the vertebrae was employed as a benchmark. A more accurate procedure
for establishing and utilizing benchmarks was not possible since cross-
sectional anatomy data were prepared from a number of cadavers and body
parts each of which differed in height, weight, age, and cross-sectional
area.

E. Positioning the Computer Man in Three-Dimensional Space

The Computer Man can be pictured as standing in a right-hand coordi- -
nate system as portrayed in Figure 6-A. If the coordinate axes are
rotated so that the Computer Man can be viewed in his prone position, as
illustrated in Figure 6-B, the Computer Man model slice descriptions can
be easily interpreted. If slices are cut parallel to the xy plane,
starting at the origin, the first body cells encountered are cells com-
prising the feet. Thereby the Computer Man was assembled feet first pro-
gressing in the +z direction until the total configuration was complete.

Appendix B lists a slice by slice computer description of the in-
‘capacitation model derived by substituting a symbol for each tissue code.
Appendix A lists the symbolic identification code, cross sections where
tissues are located and physical structure associated with each tissue
code defined in the model.

Appendix C contains a slice by slice computer description of the
lethality model. The average of all doctors' evaluations for the one
hour time frame is given. ' '

F. Computer Man Body Box

The target analysis, specifically the ray tracing routines, was
simplified by enclosing the Computer Man inside a rectangular box. The
box is called the body box and its dimensions are slightly larger than
those of the Computer Man. The boundaries of the body box are defined
by the size of the three-dimensional array, MAN(I,J,K). It is

*

Slice deseriptions representing additional time frames can be procured
through the Target Assessment Branch, Vulnerability/Lethality Division,
BRL.

13



THE COMPUTER MAN

10 20 30 40 50 N)TO 80 90 100 110

FRONT VIEW

o2l
a4l
el
sell
somM
o208
94N
LYY |
ol
100l
102
104

Figure 4. A Visual Representation of a Computer Man Description

14



THE COMPUTER MAN

SIDE VIEW

Figure 5. A Visual Representation of a. Computer Man Description
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positioned entirely within the first quadrant with the origin serving as
one of its vertices. The cellular structure for each Computer Man cross
section extends to the edges of the box. As a result, many cells are
incorporated into the Computer Man model which represent air space.
These cells are identified with zeros. Each cell within the body box

- can be referenced in computer memory by a unique set of I,J,K coordi-
nates. Since ray tracing is conducted in real space it is necessary to
have a real characterization of the model. The specific dimensions of
the body box and body cells are listed for both models in Table I.

G. Cross-Sectional Oddities

1. Amms. In viewing arm slices of the Computer Man, some peculiar-
ities are apparent in both the lethality and incapacitation models. It
appears that the left and right arm slices are not equally spaced with
respect to the torso. One arm will appear to be merged with the torso
while the opposite arm will be separated from the torso by two or three
units. The condition varies from slice to slice but is evident on most
of the cross sections taken in this reg1on There are three explana-
tions for this.

a. The shoulder slices do not fit into the grid system in a
symmetrical fashion. Therefore the arms are misaligned relative to one
another from the initial point where they are attached to the shoulders.

b. The arms are intentionally raised slightly upward and outward
from the body to correct the condition where the hands would otherwise
overlap the hips.

c. The third reason lies in the cells comprising the torso.
The torso cross sections are not all of the same column and row width,
thus after stacking every body cell on or adjacent to the perimeter on
one slice does not necessarily have a body cell adjoined on the slice
above or below it. '

2. Torso. The outline of cells which form the perimeter of the
Computer Man on each slice viewed may not always look symmetrical; that
is, some cells or a number of consecutive cells may appear to be missing.
Actually they are not. The reason for this is that the entire grid
square is allocated even if only a small portion of body tissue would
overlap the edge of this square, and thus when translated into its
numeric or mosaic configuration, produces a jagged perimeter. This
condition is primarily evident in the torso section.

Finally, as stated earlier, erratic differences in physical dimen-
sions from slice to slice are inherent due to the fact, that cross-
sections taken from the human anatomy were not all taken from the same
man,but in fact represent a number of different individuals. The result
is a Computer Man misaligned in some areas.

17
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IV. COMPUTER MAN FILES

A. Card Description

_ The initial step in storing doctors' assessments was conducted by

generating a card file. This was done by copying the doctors' assess-
ments for each gridded cross section provided onto card coding sheets
and in turn onto punched cards.

In the case of incapacitation, a card description of the Computer
Man was not constructed because an accurate target description already
existed. However, the scheme discussed here, defined for lethality, is
applicable to both models.

A card file was generated by placing the arguments NUM and SIG on
each card where: ‘

(1) NUM = slice number given in Eycleshymer and Schoemaker.

(2) SIG = a code number denoting the type of card being read.

-1 - denotes a set of positioning parameters.

1 - denotes the first 23 entries to a given row follow.
2 - denotes the second 23 entries to a given row follow.
3 - denotes the third 23 entries to a given row follow.
4. - denotes the fourth 23 entries to a given row follow.
5 - denotes the fifth 23 entries to a given row follow.

The initial card (first card) which precedes each slice description
contains six additional arguments MNR, MXR, MNC, MXC, NCOL, NROW, which
assist in positioning the scores in the matrix A(I,J) that stores each
slice description where:

(3) MNR = minimum row number in submatrix.
(4) MXR = maximum row number in submatrix.
(5) MNC = minimum column number in submatrix.

(6) MXC = maximum column number in submatrix.

1l

(7) NCOL = number of columns in submatrix.

(8) NROW

number of rows in submatrix.
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Immediately following the slice arguments are the scores associated
with the grid cells that are present on each row defined on the cross-
section. The cards which contain doctor assessments are called score
cards. For a fixed grid mesh the number of score cards necessary to
describe each individual slice is dependent on two factors: (1) the
‘row and column width, and (2) the I/0 format chosen.

For any given slice, score cards are arranged in the file rowwise
in accordance with the following procedure. The card associated with
the posterior and left most portion of the Computer Man was stacked im-
mediately behind the first card (refer to Fig. 7). All the cards neces-
sary to describe the back row follow consecutively until the right most
portion of his body is completed. For lethality, two cards are suffi-
cient to describe the row with the largest number of entries. The next
row and each subsequent row that follows were stacked in the same manner
‘until the last card, the card pertaining to the front row and right most
portion of his body, was placed. The score cards consist of only the
codes which pertain to body tissue. The remaining cells which are scored
as zeros are omitted. Each succeeding slice description was thén stacked
in numerical order behind its predecessor until all slices were filed.
The card format of cross sections representing the initial three cuts
taken in the head is illustrated in Fig. 8. The matrix in Fig. 9 illus-
trates the positioning of a representative slice (slice 2) inside the
array A(I,J) using the positioning parameters specified on the first card.

In building the Computer Man, slice positioning was difficult be-
cause each row of a given slice varied in width. So to simplify matters,
the character '"B" was chosen to fill in cells in the grid mesh which did
not contain anatomical tissue, but could be used to square off a sub-
matrix, thus giving each row of a given slice an equal number of cells
and each score card an equal number of score positions. This technique
facilitated positioning the submatrix inside A(I,J).

Four card files were constructed, one for each time frame stipulated.
Each card file was divided into N sections where N is the number of
separate doctors' assessments provided for each time frame. The sections
can be organized in various ways but for assignment to disc storage they
must be grouped as illustrated in Fig. 10.

B. Tapé‘Description

Tabs were made of the card description and corrections were entered
when errors were revealed. The inspection and correction process was
continued until an accurate description was obtained. Finally, each card
file was loaded onto magnetic tape for permanent storage.

By storing the target description on an auxiliary peripheral, such
as a tape or disc, and reading selected portions into core, when needed,
the usage of the Computer Man can be fully accommodated with reasonable
efficiency.

20
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In early descriptions some doctors extended the range of scoring
by using O as the lowest lethality score. This caused a problem because
no distinction could be made between the minimum lethality score and
code designated to represent air space. To resolve the problem each
doctor's assessment was increased by 1, thus shifting the range of scor-
ing from 0-10 to 1-11. Shortly afterwards the minimum lethality score
was dropped. A tape translation program was written to facilitate these
changes without having to punch new cards. In the revised edition the
scores range in value (2-11).

The steps required for reading each cross section of the Computer
Man into computer memory from tape are outlined below:

(1) find SIG.
(2) zero A(I,J).
(3) read in positioning parameters defined on first card.

(4) read in codes and position submatrix in A(I,J) designated by
MNR, MXR, MNC, MXC.

Since slice descriptions were filed in the manner discussed in
Section VI-A, this arrangement causes the Computer Man to be loaded into

a right-hand coordinate system as illustrated in Fig. 6-A.

The following instructions reads each slice into A(I,J) rowwise;
where A(I,J) is equivalent into PLANE1(I,J).

READ (4,00) NUM,MNR,MXR,MNC,MXC
100 FORMAT(I3,2X,4I4)
DO 2000 J=MNR,MXR
- READ(4,101) (PLANE1(I,J), I=MNC,MXC)
101 FORMAT(5X,2313)
2000 CONTINUE
By merely reversing the order in which row entries are stored in
PLANE1(I,J) the Computer Man can be assembled in a left-hand coordinate
system. If the latter is chosen the instructions required to do this
would be as follows:
DO 2000 J=MNR,MXR
DO 2000 I=MNC,MXC
L=50-1I |

25




2000 READ(4,101) (PLANE1(L, J))
101 FORMAT (5X,2313)

‘C. Disc Description

The Ballistic Research Laboratory's Electronic Scientific Computers
(BRLESC I, II) have the capability to store large quantities of data on
a direct access disc. The advantage that disc storage offers is random
access, in that selected portions of information can be accessed
directly without reading over extraneous information which in turn re-
sults in less computer run time and improved program efficiency. Tapes
are a form of sequential access and are fine for permanent storage but
not for computatlonal purposes. The user is assigned a private disc
pick which in itself has a mass storage capability in excess of 800,000
words. The surfaces of the disc are divided into successive bands or
tracks each of which consist of 398 words. For software purposes the
disc can be divided into files for storage of separate programs or in
our case, separate target descriptions, and each file can be subdivided
into records. The length of each record cannot exceed 65,000 words and
all records must be of equal length.

On account of the large size of the incapacitation model and the
number of separate time frames required for the lethality model, more
than one disc pack is required to file the descriptions.

Transferring the Computer Man description onto disc requires the
definition of lethality arrays consisting of (50x35x82) entries for each
of the four time frames stipulated. To work within the realm of 65,000
words of storage per disc record, the Computer Man was divided into.
three records with 28 slices/record. This generates 147,000 words of
disc storage (50x35x84) and incorporates two additional (dummy) slices
in the last record.

For incapacitation, (110x55x82) entries are required. To store a
target description of this size requires in the order of a half million
words. The number of slices per record must be lessened to accommodate
a larger grid matrix, which in turn increases the number of records re-
quired. The choice of 14 records, allotting six slices/record, yields
a total of 84 slices (82 real + 2 dummy).

To generate disc storage for the Computer Man the following specifi-
cation statements must appear in the disc load routines:

INCAPACITATION: | LETHALITY :

DATA DISC2/10H55D22 CMAN/ DATA IDD/10H50D21 BODY/

DATA FILE2/10HINCAP BODY/ DATA IDF/10HBODY /
COMMON MAN2(110,55,6) NAME2(4) COMMON MAN (50,35,28) NAME (4)
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The following subroutine opens the disc and must appear before any
other direct access disc subroutine is used.

(D
(2)
(3)
(4)

Before
defined.

(1)
(2)
(3)
(4)
(5

CALL DISCDL (IDSC, IAVL, ICW, 'NEW DISC')

IDSC is the I/0 system unit number.

IAVL is the address where the program disc label is stored.
ICW is the name given to the user's disc pack.

'NEW DISC' is necessary for the initial run whenever a new
disc pack is used; it must be removed from the argument list
in succeeding runs.

INCAPACITATION: CALL DISCDL(3,NAME2,DISC2,'NEW DISC')
LETHALITY: CALL DISCDL (3,NAME,IDD,'NEW DISC')

reading or writing can begin the disc files must first be

CALL DISCDF(IFIL,LOR,NT,IAV,K)

IFIL - the name given to the file.

LOF - length of each record in the file.

NT - number of disc tracks required.

IAV - variable associated with IFIL (dummy argument).

K - flag which will permit or prevent reading or writing

from unwritten records.
INCAPACITATION: CALL DISCDF (FILE2,36300,1288,IDUMMY,0)

LETHALITY: CALL DISCDF (IDF,49000,372,IDUMMY,0)

In order to read or write on the disc the following subroutines

are used:

(1)
(2)

CALL DISCRD (IFIL,IF,NR,A)
CALL DISCWT (IFIL,IR,NR,A)
IFIL - the name given to the file.

IF - the record number where reading or writing is to
start.
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(3} NR 5:the number of consecutive records to transmit.
‘(4) A - the memory address where reading or writing bégins.
INCAPACITATION: CALL DiSCDF (FiLEZ,RECORD,l,MANZ)
CALL DISCWT (FILEZ RECORD 1,MAN2)
record varies (1 - 14)
LETHALITY: CALL DISCRD (IDF,RECORD,1,MAN)
CALL DISCWT (IDF,RECORD,1,MAN)
record varies (1 - 3)
In cases where information is transferred between two separate disc
packs the system subroutine DISCSU is needed and must precede each disc
read or write wheére a change in disc packs occurs.

-CALL DISCSU (IDISC)

where IDISC is the system unit number for that particular disc.

V. COMPUTER MAN PROGRAMS - LETHALITY

A. Disc Load and Average Score Programs

1. Discussion. The Disc Load program loads the lethality descrip-
tion of the Computer Man onto the disc from tape and prints out the disc
description of the Computer Man in its numeric representation for each
doctor's evaluation given for a specified time frame.

Slice descriptions provided on cards and tape are arranged as shown
in Fig. 10. With respect to time frames that require additional assess-
ments, those assessments would follow in the order given. Fig. 11 illus-
trates the disc layout of the Computer Man after splicing and grafting
of slices is performed. The disc load program is comprised of sub-
routines used to assemble, store and output the target description. A
description of each subroutine used is given. The system subroutines
utilized on BRLESC are not 11sted in this report but can be referenced
in the BRLESC FORTRAN IV manual. Flow charts and programs complement
the documentation and are 1nc1uded in Appendix D.

The Average Score program averages the individual doctors' evalua-
tions for each Computer Man cell and loads the average scores back onto
the disc. Subroutines (UNLOAD and OUTPUT) listed in this section per-
form the essential functions of the program.

3.

W. Lloyd Campbell, Glenn A.-Beck, BRLESC_I/II FORTRAN, Technical
Report No. 5, Aberdeen Proving Ground, MD 1970. (AD #704343)
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LAYOUT OF COMPUTER MAN (LETHALITY)

SLICE NO. ANATOMICAL SECTION DISC RECORD NO.
{1-28) Legs 1
(29-33) Legs
(34-34) Legs, Arms 2
(37-56) Arms, Torso
(57-64) Arms, Torso
(65-82) Head 3
(83-84) Dummy Slices
83-84
|
65-82
3 .
37-64 |
p;
34-36 k.—
s
|
1-33

Figure 11. A Representation of the
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2. . Main Routine. Definition of symbols and matrices.

M: position in subroutine (PACK,UNPACK) that is being
loaded or unloaded with a score. It is synonymous
to the doctors' interpretation number, M = 1,2,3‘

L: relative disc record number, L = 1,2,3

'K: slice number within any record, K = 1-28

NDE: number of doctor evaluations provided for this
time frame.

NTEST: sample selection flag. If this flag is set, the
scores stored on disc in Vector (10) array are
printed out for a ce11 with preassigned (I,J K)
coordinates.

MAN(50,35,28): target matrix in which one-third (oné record
of the Computer Man description for an individual
assessment)is stored.

PLANE1(50,35): work array containing the slice by slice
description of the Computer Man.

PLANE2(50,35): work array necessary for temporary storage of
scores.

VECTOR(10): array utilized by subroutines (LOAD,UNLOAD) for
storage of unpacked scores.

PROCEDURE: Initially this subroutine erases each record file
before disc writing begins. The cell description of the Computer Man is
transferred from tape to disc for each doctors' interpretation (M) and
proceeds as follows: The head, neck and upper portion of the torso,
slices (1-26), are read into active memory (PLANE1(50,35)) via
(SUBROUTINE INPUT). Each integral score in each slice description is
packed into the (M)th position of a word (SUBROUTINE LOAD) and this
word is stored as an entry in the array MAN(50,35,28). The first 26
slices are transferred to disc and stored in the highest record on file.
This action provides for two dummy slices required to complete the
third section.* The initial portion of the second section, slices
(27-44), is loaded onto disc in the same fashion as section one was
loaded. The remaining slices, slices (50-113), are descriptions of the
Computer Man's arms and legs and are dealt with in a different fashion.
At this point the partial disc description of the Computer Man is read
back into core, one section at a time, beginning with the highest record.

- :
the terms section, record and cube are synomymous in useage.
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The arm and. leg slices which are present in each section are read in
from tape, reflected (SUBROUTINE REFLECT1,REFLECT2), to generate an
identical set of scores relating to the opposite arm and leg, and
finally attached to the body segments that appear in the same section
(SUBROUTINE GRAFT). The section currently loaded in core is written
- back onto disc and the section that follows is read in. This is done
for the three sections that contain the man. The above procedure is
repeated until all doctor evaluations have been loaded.

It is important to understand that the highest disc record (3)
must be loaded first, followed by disc record (2) and disc record (1)
respectively. This is necessary to ensure that the direction in which
indexing is conducted in the output subroutine (Z=1,2,3,...84) is in
agreement with the manner in which the Computer Man is positioned in
the xyz coordinate system. ' '

3. Subroutine LOAD. This subroutine packs all doctor's scores
pertaining to a particular cell into one word and stores this word as
an entry in the array MAN(I,J,K). This is done for the three sections
required to describe the Computer Man.

4. Subroutine GRAFT. This subroutine is used to attach the Com-
puter Man's arm and leg slices to their adjoining segments of the body.
It can graft any slice onto another slice. If an overlap between body
segments occurs on any integrated slice, the more critical score is
kept. ‘ :

5. Subroutine INPUT. This subroutine reads the card description
of the Computer Man from tape and places it in active memory in a work
array PLANE1(50,35) for manipulation and assignment onto disc. When
reading is completed the current slice number (NUM) is printed out.
The arguments involved in reading are defined as follows:

(1) NUM = slice or plane number.

(2) MRX = maximum number of rows for this slice.
(3) MNR = minimum nqmber of rows for this slice.
(4) MXC = maximum number of columns for this slice.
(5) MNC = minimﬁm number of columns for this slice.

(6) PLANE1(50,35) contains the doctors' evaluation for each
cell on a given slice.

6. Subroutine REFLECTI. This subroutine reflects the left arm
slices to generate right arm slices. The y axis and the line X=50 are
used as reference points. It is called each time a new arm slice is
read in.
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7. Subroutine REFLECT2: This subroutine reflects the left leg
slices to generate right leg slices. The y axis and the line X=50 are
used as reference points. It, also, is called each time a new leg
slice is read in. ‘

8. Subroutine UNLOAD. This subroutine unpacks the Computer Man
description and is used in conjunction with subroutine OUTPUT whenever
a Computer Man printout is required. All doctors' evaluations assigned
to each individual cell are stored and packed in one word on disc. The
packed scores associated with each cell are expanded into an array
(VECTOR) with one evaluation per word. The scores presented in this
aray are averaged (rounded to the nearest integer) and this average
score is stored in the tenth position. At this point, if NTEST is set,
each score in VECTOR array with cell coordinates.(15,15,15) are printed
out in order to check individual scores and verify averaging calcula-
tion. The scores in VECTOR are repacked into one word and this entry is
loaded back into MAN(50,35,28). Subsequently, the main routine will
transfer both the individual and average scores back onto disc. The
average scores, being representative of all doctors' assessments, are
reserved for utilization in subroutine OUTPUT.

Space is provided for assignments of up to nine doctors' evalua-
tions for each cell defined. The only programming change required is to
update a data card listed in the main program, /NDE/(number of doctors'
evaluations). This change will calculate the correct average score if
the number of doctors' evaluations increase. The Computer Man con-
figuration is constructed in three dimensions in this fashion for each
cross section of the human anatomy defined. This subroutine is called
three times since the target description is assigned to three records.

9. Subroutine OUTPUT. This subroutine outputs the disc descrip-
tion of the Computer Man in numeric representation on an xy plane for
each slice defined. The target description is stored on disc in ex-
panded rather than compressed format as is on tape. Thus words used
to indicate air space internal to the Computer Man box are included and
scored as -zeros.

Also, this subroutine shifts the déta such that the scores can be
printed out in the range indicated in Table II.
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Table II

Value Stored Computer Man
on Disc Listing
0 Blank
2 1 —> minimum score
3 2
4 3
5. 4
6 5
7 6
8 7
9 8
10 9 .
11 0 —> maximum score

This can be accomplished easily if the converted scores are translated
into their character representation and printed out under A2 format.
Care must be utilized in calculating (K), the pointer to the numeric
list where character entries are stored. If erroneous data is trans-
ferred onto ‘disc due to missed punched cards, an exceedingly large
index could result which would point to a location outside the boundary
of the character array resulting in erroneous output. Therefore it is
essential to check the value of K to ensure that it is within limits.

It is important to note that in this subroutine for the Computer
Man to be assembled in its correct perspective in reference to the xy
axis, all DO loops that control output must decrement instead of incre-
ment. This is done to compensate for the fact that the lineprinter
cannot start printing at the bottom of a page and work up, only from
the top and work down.

B. Change Value Program

1. Discussion. The change value program was written to modify
entrees in the disc description. It should be used when the number of
scored cells that require modification are relatively few. It is a
convenient tool, particularly in cases where doctor interpretations are
missing (princiaplly with cells comprising the perimeter of the torso)
and where erroneous data is detected. The maximum number of points
that this program can accommodate is 10; but the program can be easily
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modified to accommodate a larger number of cells, If, however, it is

desired to modify entire slices it is more practical to make the neces-
sary corrections in the ¢ard descrlption and rerun the lethality disc
load program, '

2. Main Routine. Inputs required:

MAXPTS : total number of points to be modified.
DOCINT(10): doctor interpreﬁgtion-nqmbers,

IREC(10) : relative record‘numbéré (1-3).

ISLICE(10): slice numbers (1-82); i.e., K-coordinates.
NEWVAL(10): value of new scores (1-10).

IX(10) : I-coordinate‘gssociated with each‘modified score.
1Y (10) : J-coordinate ‘associated with each modified score.

The input parameters are specified in data statements, as such
read and format statements are not necessary.

Matrices required:
MAN(50,35,28): Computer Man seéﬁion currently loaded.
PLANEZ2 (50, 35): work array aséociaﬁed'with original slice.
PLANE (50,35) : work array that'cbntainé updated value,

A list of program instructions to be executed for each score re-
quiring modification is given as follows. :

(1) utlllzlng data input, read in correct disc record.

(2) store slice number, doctor interpretation number, and (I,J)
coordinates for subsequent use.

(3) unpack doctors score from MAN(I,J,K).
(4) store in output buffer (PLANE(I,J)),
(5) print out slice description with ofiginal score.

(6) increment updated score.
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(7) Print out slice description with updated score.
(8) Load target matrix, MAN(I,J,K) back onto disc.

A When the loop, (DO 100 N=1, MAXPTS) has been completed all scores
input have been modified. Program flow charts and listings are provided
in Appendix D. ‘ ‘ '

3. Subroutines. The subroutines used in this progrém (LOAD, UNLOAD,

OUTPUT) are duplicates of the subroutines used in the lethality disc
load program and therefore will not be discussed here.

C. Tape Translation Program

1. General. The purpose of the tape translation program is three-
fold. It converts the tape image of the card description of the Computer
Man into a more acceptable form for disc storage. It tests first card
parameters for consistency and makes corrections, when errors are de-
tected and can be corrected. It contains provisions which allow cor-
rections to be input by the programmer.

2. Inputs. The following correction cards apply when corrections
are to be input by the programmer. If corrections are necessary, set
CORRECTION = . TRUE .. A single correction card will be included for
each line that requires a change. If it is necessary to change a first
card parameter, then two cards are required as outlined below.

CARD 1 INDEX1, INDEX2, ITEM, JUMP, INDEX3

Format (5I5)

INDEX1 - the slice number to be changed.

INDEX2 - argument index number on the score ;ard.

ITEM - the new value it is to assume.

JUMP - the line number relative to the previous first card,
i.e., first card = 1.

INDEX3 - action flag.

INDEX3=8 - change a single entry.

INDEX3=9 -~ insert a new first card described by the
next card.

CARD 2 ROW(I),I=1,8

Format (I3,12,414,4X,214)
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INDEX3=10 - apply no more corrections

Definitions of Variables and Matrices.

ROW(I),I=1,25 - this array contains slice data.

If the card read is a first card then the following is true:

1

ROW(1) - slice number (1-113)
ROW(2) - (-1) |
ROW(3) - starting row number
ROW(4) - finishing row number‘
ROW(5) - starting éolumn number
ROW(6) - finishing columm number
ROW(7) - number of columns

ROW(8) - number of rows.

ROW(9) - unused

ROW(25) - unused

If the card read is a portion of the cell description then
the following is true:

ROW(1) - slice number (1-113)
ROW(2) - 1 or 2

ROW(3) - lethality score

ROW(25) - lethality score

NEWROW(I),I=1,8 - this array contains the first card entries
input by the programmer .

KARD - the number of lines (score cards) read for a given
cross section.
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NUMCARDS - number of even cards for a given row description
(an even card consists of a fill 23 entries).

RES - number of left over entries for a given row description
(1-22).

CORRECTION - correlation flag indicator. If corrections are to
be entered CORRECTION is set to TRUE.

FLAG - correction completion flag. When FLAG = TRUE all
correction cards have been read.

4. Procedure. Each slice description is read in from the input tape
containing the card description of the Computer Man. Tape reading is
performed on a line by line basis inasmuch as there is a one to one corres-
pondence between cards in the card file and lines in the tape file.

The status of CORRECTION is an input parameter. FLAG is initialized
FALSE in the program.

The program prints the heading for the output listing in the
following format.

'ROW AND COLUMN ARE A CHECK ON THE PARAMETERS THAT POSITION THE SUB-
MATRIX WITHIN THE SLICE'

'THIS PROGRAM EDITS THE FIRST CARD PARAMETERS'

If changes in the slice arguments or cell description are to be
made, correction cards are read in at this point.

The positioning parameters on each first card entry are tested by
using the following set of algebraic equations.

TEMP

1)

ROW(8) -ROW({4)+ROW(3)-1 (row count).

TEMP ROW(7)-ROW(6)+ROW(5)-1 (column count).

The error (TEMP) of each row and column count is calculated and
printed out in the following manner:

'SLICE' X 'ROW COUNT OFF BY' TEMP.
'SLICE' K 'COLUMN COUNT OFF BY' TEMP.
Where K is equal to the slice number specified in ROW(1) and TEMP

is the amount (more or less), the calculated row and column counts differ
from the values specified in ROW(7) and ROW(8). If TEMP is negative,
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the finishing row or column must have the absolute value of the error
added to it; if positive, the difference is subtracted from it. This
feature is important inasmuch as the positioning parameters control how
the Computer Man is stacked. An error indicates the possibility that
a row or column would be shaved off the cross section when it is read
into A(I,J). The finishing row and column parameters are corrected,
if in error. The number of even cards (NUMCARDS) are calculated for a
given row in the slice description along with the number of left over
entries (RES). NUMCARDS and RES are constant for all rows defined on
a given slice. At this point a check is made to see if any default
conditions exist. Default conditions are defined as follows:

(1) ROW(Z) # (-1).

(2) The calculated number of score positions does not agree
with the specified number given in ROW(7).

A default condition will print out an error message in the fol-
lowing format and terminate execution of the program.

ITEM: xxxERRORxxxCARD CHECK __

COMPUTED NUMBER OF ENTRIES

-INPUT NUMBER OF ENTRIES _ _ ON SLICE __
COMPUTER NUMBER OF CARDS __ WITH __ LEFTOVER

If a default condition does not exist the following message is
printed indicating that the slice arguments are acceptable.

'NUMBER OF EVEN CARDS PER ROW (NUMCARDS) WITH RES LEFT OVER!

The program proceeds to read in the succeeding scores associated
with the first card parameters in question. If a correction is indi-
cated for a score positioned on the line currently being read, it is
inserted at this point.

Each score is converted from its character representation to its
integer representation via (DECODE) and incremented. This shifts the
range of scores to (2-11). Also, it is necessary at this point to
remove each 'B', otherwise when read into BRLESC memory a -23 would
appear in the word position where each 'B' occurred causing diffi-
culties in loading the cell description onto disc. Therefore 'B' is
converted to 0. As each line is completed the converted version is
written onto the output tape.

The output tape should be tabbed fully to check for discrepancies.

If errors are detected, a set of correction cards should be made and
the program should be run with CORRECTION equal .TRUE..
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D. Computer Man Delineation Program

1. General. There are many instances in personnel vulnerability
studies where our interest is focused around vital organs or regions of
the body apart from the body as a whole. An example is the design of
‘helmets where improved protective characteristics could ultimately re-
duce casualties resulting from head injuries. In applying the Computer
Man modeling technique, we would only be concerned with the rays which
penetrate the head slices of the Computer Man. This program was written -
for this purpose. It delineates any desired region of any given dimen-
sions inside the body box and loads only the delineated region onto a
new disc file. A modification of the ray tracing program (RAYMAN) will
assess the disc file containing the modified Computer Man description.
Any number of sections can be used to approximate the desired region
with two restrictions: (1) the coordinates chosen for each section must
define the vertices of a rectangular box, and (2) in generating each
section: :

12 > 11
J2 > Jl
K2 > K1
2. Inputs.
CARD 1 NUM, ISECT, ISL

NUM - the number of rectangular blocks required to construct
the delineated region.

ISECT - the number of disc records which comprise the Computer
Man. '

ISL - the number of slices per record.
Format (313)

CARD 2 1I1, I2, J1, J2, K1, K2

CARD (NUM+1)
I1 - minimum x coordinate
I2 - maximum x coordinate

J1 - minimum y coordinate
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J2 - maximum y coordinate
K1 - minimum z coordinate
K2 - maximum z coordinate
Formét (613)

Note: for NUM > 1 the cards must be stacked in ascending order
with respect to z coordinates.

3. Arrays and Variables.

KMAX - the ‘last delineated slice in a section.
KMIN - the first delineated slice in a section.

NSLICE(N),N=1,14 - each location in this array contains the
number of delineated slices present in each
section.

KNUM(N) ,N=1,14 - each location in this array contains the
address (slice number) where delineation starts
relative to the beginning of each section. It
is synonymous in meaning to KMIN.

KMR1(N) ,N=1,84 - this array is used to designate which slices of
the Computer Man are delineated.

KMR2 (N) ,N=1,84 - this array is used to designate where section
boundaries occur.

MAN1(I,J,K) - Computer Man array.

4. Main Program. Initially the arrays KNUM, NSLICE, KMR1l, KMR2 and
the disc file reserved for the modified Computer Man description are
erased. The program reads the input parameters defined on Card 1 which
defines the upper limit (NUM) for indexing delineated regions. The pro-
gram reads in the card containing the coordinates for the first deline-
ated section. The contents of KNUM, NSLICE, KMR1l, KMR2 are ‘calculated
(Subroutine CALSCE) and printed out. The cells which fall within the
region defined by I1, I2, J1, J2 inclusive are loaded into MAN1(I,J,K)
for each slice that is delineated within the section currently in core.
The maximum and minimum values of K (KMAX, KMIN) which define the slice
boundaries for each section are retrieved from KNUM and NSLICE. All DO
loops will be executed once if the upper and lower limits are equal. :
The record currently loaded in core is transferred to its proper location
in the new disc file.
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The procedure is repeated until the number of input cards read con-
taining section boundary coordinates is equal to the number of defined
sections (NUM). A slice by slice description of the delineated version
of the Computer Man model is printed out.

5. Subroutine CALSE. This subroutine sets slice markers in KMR1
and section boundary markers in KMR2. The number of delineated slices
(KCOUNT) which are present in each section within the region defined by
K2-K1 are counted and the relative address in each section (KN) where
the first delineated slice occurs is stored.

6. Subroutine INSERT. This subroutine inserts the values (KCOUNT
and KN) calculated in subroutine CALSCE in the arrays KNUM and NSLICE.
KSECT points to the position in KNUM and NSLICE where KCOUNT and KN are
stored. KCOUNT and KN are initialized before tracking begins in the
next section. This subroutine is called each time a section crossing
occurs provided the sections fall within the delineated region.

E. Instructions for Using Lethality Programs

1. Generate a card file as described in IV-A.
2-A. Load the card file onto tape.

2-B. Tab the tape version of the card description and correct
errors in the card file.

2-C. Reload card file onto tape.

3-A. Using the tape version of the card description as input and
a second tape as output, run the tape translation program with
the correction status flag set.FALSE..

3-B. Tab out tape fully. If errors are detected, rerun program
with correction cards inserted and the correction status flag
set .TRUE..

4. With the tape containing the translated version of the card

description as input,. run the disc load program. Examine

individual doctor's evaluations.

5. If errors exist, run the change value program to correct errors
in evaluations.

6. Run average score program.

7. If an examination of body parts is required, run Computer Man
delineation program.
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VI. COMPUTER MAN PROGRAMS - INCAPACITATION

The programs which comprise the incapacitation section involve
translating the incapacitation model into a form analogous to the
lethality model and redefining the disc file structure to reduce disc
access time.

The incapacitation section consists of the following three programs,
Model Repositioning, Foot Slice Addition, and Mosaic Printout.* The
flow charts and listings associated with these programs are listed in
Appendix D.

A. Model Repositioning

1. Discussion. Unlike the lethality model which was generated in-
house, the incapacitation model was generated earlier and was based upon
the casualty criteria described by Allen and Sperrazza. The source of
the model was a tape consisting of codes which identified anatomical
tissues. These codes were organized on tape in accordance with the tape
description generated for lethality as outlined in Section IV. The
original program which assembled and loaded the incapacitation man onto
disc positioned the Computer Man standing in a left-hand coordinate
system. This program repositions the Computer Man to match that of the
lethality model’ (right-hand coordinate system) and in doing so enable
the mod%l to interface with the shotline trace program (RAYMAN) developed
by BRL. In addition the file and record lengths were redefined to
reduce the I/0 required by RAYMAN,

2. Definition of Matrices.

WORK(55,110) _ work arrays associated with original model
WORK1(55,110) required for manipulation and storage of codes.

MAN1(55,110) - target matrix associated with original model.

WORK3(110,55) - work array associated with reconstructed model.

*

- The "Model Repositioning"” and "Foot Slice Addition" programs are special
purpose programs; therefore, 1f future incapacitation models were to be
eonstructed using the method defined for lethality in Section IV, they
would not be required.

4'F. Allen and J. Sperrazza, "New Casualty Criteria for Wounding by
Fragments, Ballistic Research Laboratories Report No. 996, 1956. (CONF)
(AD #137681)

‘W.B. Beverly, "RAYMAN: A FORTRAN Computer Code for Tracking Rays Through
a Detailed Human Phantom," USA ARRADCOM Ballistic Research Laboratory
Report No. ARBRL 2030, Nov 1977. (AD #A051057)
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MAN(55,110,6) _ target matrices associated with reconstructed
MAN2(110,55,6) model. :

3. Procedure. The original cell description is read in from disc
and stored in MAN1(55,110). Each slice description is read individ-
“ually because each slice was assigned separate records in the original
model. A new work array WORK1(55,110) is loaded with the cell descrip-
tions contained in MAN1l; in loading this array indexing is conducted
in the J dimension in reverse order. Next, WORK2(55,110) is loaded
from WORK1(55,110) with indexing conducted in the I dimension in reverse
order. Reversing the loading order of tissue codes in both the I and J
dimensions, in effect, faces the Computer Man in the opposite direction.

The second step required is to invert the Computer Man. This is
done by reversing the stacking order. Concurrently, the slice descrip-
tions are regrouped and buffered in the array MAN(55,110,6) where
55x110x6 defines the storage -capacity required for one record in the
translated version. The following chart relates the disc file structure
of the reconstructed and original models.

Table 3

DISC FILE CONVERSION CHART

RECORDS
FILEl 73-76 19-24 13-18 7-12 1-6

FILE2 ] 10 1 12 13 14

Note: As illustrated the new model is composed of 14 sections (records)
as opposed to 76; each record consisting of six slices.

The third step required in the transformation is to rotate the
Computer Man 90 degrees inside the first quadrant. This is accomplished
by interchanging the (I,J) coordinates of each entry in the array
MAN1(J,I,K), whereby the contents of each record assumes the form
designated by MAN(I,J,K).

Each record in the new file is constructed in this fashion. However,
since 82 slices represent the Computer Man, 84 defines the file, it is
necessary to shift the Computer Man six slices in the -z direction after
the last record is loaded. This move will incorporate two dummy slices
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above the head and stand the man flush on the xy plane. Provisions are

included in defining the model which will allow for six additional foot

slices to be added. Also, the program prints out each slice description
of the reconstructed model by calling subroutine MOSAIC. Fig. 12 illus-
trates the disc structure of the incapacitation model after transforma-

tion is completed. ‘

B. Foot Slice Addition

1. Description. The original incapacitation model derived in VI-A.
was constructed without feet due to the fact that cross sections (108-
113) were not derived from cuts taken parallel to the Xy plane. However,
a soldier's mobility is of vital concern to infantry vulnerability
analyses, thus it was deemed essential to consider the effect of wounds
received in this region in our study.

The Foot Slice Addition program was written for this purpose. It
attaches the foot slices provided by Eycleshymer and Schoemker onto the
Computer Man and in effect stands him on his toes.

The program is set up such that it could be easily modified to add
or delete tissue codes in any cross section.

2. Main Routine. The following instructions read in the foot
slices: ‘

DO 2000 SLICE = 1,6

READ (5,100) CARDNUM,ARGI;ARGZ,ARGS,ARG4,ARGS,ARG6
100 FORMAT (13,1X,6I4) | |

READ (5,101) ARG7,ARG8,ARG9, (ARRAY(N) ,N = 1,23)
101 FORMAT (I2,1X,I12,1X,12,2313)

where:

ARGl = starting pdsition of submatrix on y axis
ARG2 = end position of submatrix on y axis

ARG3 = stafting position of submatrix on x axis
ARG4 = end positibn of submatrix on x axis

ARG5 = number of columns for submatrix

ARG6 = number of rows for submatrix
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LAYOUT OF COMPUTER MAN (INCAPACITATION)

SLICE NO. ANATOMICAL SECTION DISC RECORD NO.
(1-6) FEET 1
{ 7-33) LEGS 2-6
(34-39) ARMS, LEGS 6,-7
(40-59) ARMS, TORSO 7,-10
(60-64) TORSO 10,-1
(65-82) HEAD 11,-14
(83-84) DUMMY SLICES 14
83 -84
8 -\ 14
65-82 ) 13
12
| n
' \ 10
_ \
37-64 \ 9
| \ 8
\ 7
34-36 \ 6
\ s
\\ :
\\ :
—\ :
= 1
J

Figure 12. A Representation of the Disc Structure
of the Computer Man
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ARG7,ARG8,ARGY pertain to each individual row of tissue codes .

u

ARG7 = y coordinate of row

ARGS8

starting x coordinate of tissue codes

ARGY = x coordinate where tissue codes end

CARDNUM = slice number 1-113

YARRAY(ZS) = tissue code input list

WORK1(55,110) = temporary storage of slice description
MAN3(110,55,6) = target matrix

The tissue codes are read into ARRAY (24) rowwise in accordance
with format 101.

The following steps construct and position the submatrix.

1. The entries in ARRAY are shifted upwards such that ARRAY (1)
contains the first valid (non-zero) entry,

2. The tissue codes are transferred to and positioned in
WORK1(55,110). The arguments ARG7, ARGS8, ARG9 define the location and
bounds of the submatrix.

3. The slice description is reflected about the midpoint of the

X axis, line X=55, to generate tlssue codes pertaining to the opposite
foot.

4. The submatrix WORK1 is copied onto the main target matrix.

5. The steps outllned in the Model RepOSLtlonlng Program
(Section VI-A) are duplicated.

6. The foot slices are loaded onto the disc version of the re-
constructed model.

7. Subroutine MOSAIC is called to print out each slice.

8. The incapacitation reconstruction program is rerun to verify
that both programs interface properly. :
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C. Subroutine MOSAIC (KSI,I)

1. Discussion. The function of subroutine MOSAIC is to print out
each cross section of the incapacitation model in its mosaic characteri-
zation. A list of the symbols which appear in the MOSAIC printout fol-
fowed by a list of tissue codes identified by each symbol is included in
Appendix A for reference.

2. Definition of Variables and Matrices.

KSI(110,55) this array contains the tissue codes that make
up the cell description of the cross section cur-

rently processed.

GRID(110,55)

this is the output array for the incapacitation
model.

CODE (200) - this array contains the list of tissue codes
defined to describe the Computer Man. The codes
range in value (2-200).

SYMBOL (200) the first 187 elements contain the Holerith

representation of the characters used to identify

tissue codes.

ORD(112) this array is filled with 112 periods which serve
as the upper and lower borders for each cross

section.

N - the number of valid tissue codes defined for
incapacitation (181).

I - the cross-section number (1-84).

3. Procedure. The subroutine indexes through KSI(110,55) checking
for a match in tissue codes between each element in KSI(110,55) and CODE
(200). Where a match is encountered, the symbol chosen to identify
the tissue code is taken from SYMBOL(200) and place in GRID(110,55) in
the position that corresponds to the index (I,J) in the array KSI(110,55).
This is done for each element in KSI(110,55). A blank character is in-
serted where non-tissue codes are encountered. After each row in the
output matrix GRID(110,55) has been filled, the entire slice is printed
out under A2 format. Each slice description is positioned along an Xy
axis enclosed in a border with the cross-section number printed below
the x axis. In order to assist in marking off cell distances periods
are inserted at equal intervals along both axes where tissue codes do
not exist.




It is important to note, as was the case with lethality, that in
printing out each slice row indexing must be conducted in reverse order
(i.e., ROW(55), (54), (53),...(1)) so that the Computer Man can be

printed out in its correct perspective (i.e., facing parallel to and in
the direction of the +y axis).
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APPENDIX A

DESCRIPTION OF ANATOMICAL TISSUES WHICH DEFINE THE COMPUTER MAN
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TISSUE

1D CROSS ANATOMICAL
CODE SYMBOL SECTION STRUCTURE
 § Q 1113 <UBCHTANEO! &
—_— W -5  SCIOp
A 4 ¢ 1-12  SKyLL
H) I qe1? SKUL|
6 T 1-12 aum,cncrn FRONTAL {OQE)
23 I | 1-8 N (erONTAI LORED ,
7 u 7-16 ncr _{SNFT_TISEUE)
- 1 7-16 FACE (CANC RENE)
9 @ 7-16  FACE (cnnr AONE)
10 4 7.9 €EYF (EXREPT CYERALL AND OPTIC NERVF)
24 A 7.9 FYERALL ANR OFT{C NERVE
' 1L TS 7-18  MUSTILFE
12 D 1820 NERVE Ce%,4,7
T YT TR TTTTT{IS1 TP RARYNY
14. G 17-19 L ARYNY
— {9 —H 17 HYD iR RONE ' :
15 _ 13.20 _ vERTFAR4 (SP{NAI_AND TAANSVERSE PRNCFSSES)
16 K 1320 VEFTERAA (SPINAL AND TYRA 143 )
17 L 12-21  VERTFARA_(ARECH 4ND RODY)
18 B 122217 VERTFARA (aRgH aND RODY)
173 X 12-21  RONE WITWIN ¢ CM OF SPINAL COLUMN -
V8 T T {2 MONE W TW I (T ed OF SPINAC ¢OCUNN
19 v 13-21  SPINiL CoNg
20 | 1-10 VASCULAR
20 [ 1.8 SUBERTQR SAGGITAL SINUS
20 R 3 SUPR GERFARSIL STNIS
20 ’ 2-3 MINDLE CrREERAL STNUS
20 s 2-8779 HInnLE "MENINGRAL STNUS
20 . 9-11 TRANSYFRSE ~ENINGEAL SINUS
20 B 9.10 SINUS PFTRESLS INFERIOR
21 N 918 VASCLAR
21T TTNTT oLiy INTERTOR CARCTID
a1 N 1117 EXTERINM CARCTID
21 TONT 18 COMMON caRo'rln
22 M 8-18 VASCti 4R
22 M 8-11 SUPERFICTAL TEMMORAL
22__ M 11.13-15 0raIPITAl
T 22 TTMT T ANGULAR
22 M 12,13 POST AURIC
TR TTM 13L17 ANY FEETHI
22 M 14.17 EXT Meyl) LARY
_yrT /M {4=18 GENU PROFUNTAS
22 M 16,17 SUAMENTAI
27 T M 18 INY JURGT &R
22 M 18 COMM Farla
€T T M {5 V.COMMUNTTANS
22 M 17 POST. Farlal
25 TTOT T ALSIET VASCUCAR T
25 (o} 11.18 INT JUGUL AR
e T o IITII-TE ¥X7 Jiigul AR
53 ] 22.27  VASCULAR
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TISSUE 10 CROSS ANATOMICAL
CODE SYMBOL SECTION STRUCTURE
25 _0 12-18 VERTFBRAL
<5 0 17-18 SUFER THYROIN
26 2 19-27  MUSCLE
a7 3 19-727  PHREN|C NERVE
28 _4_ _21=23  NEGyF
28 4 21-238 “RACHTAL PLEX!S
28 4 21-24 ULMAR
28 4 21=23 Ral AL
28 _4 21-24 MENT AN
= 5 21-31  VERTFBRA (TRANSVERSE ANN SPTNAL PROCESSY
30 - 21-31  VERIEBHA (TRANSVEASF AND SPINAL_PRNCFSS)
J1 7 22-31 VEXTFRBRA (ARCr aAND BODY)
32 8 22-31 VERTFRRA (ARCH ANM BNANY)
175 -9 772-31 HONE WITHIN 4 CM 0OF SPINAG COUUMN
176 Q 22-51 RONE WITHIN 1 OM OF SPINAL COLUMN
3% W 22-31  SPINAL CORD
34 E 19=-21. THRYROIN
35 R 20-24 TRACHE 4
J6 _T 2n-28 ESUP-ARYUS
37 Y 20-21  CLAVICLE
38 u 20-21 CLAVICIE
37 - =1 T0=-29 SCAPULA
40 2 20=2%  SCAPuLA
BESN - 71 SHLUI DER JOINT (HEAD OF WUMERUS AND ADJ SGCAPUL A)
42 A 21 SH;ULDER JOINT (HEAD oF <UMERUS AnD ADJ SCAoylLA)
1 s 21 AKTTCULAR SURFACE OF SHO ILPER
178 D 21 ARTICUL AR SURFARE OF SHOLNER
B ~F T32-23  HUFELRUS (PROX SHAFT)
44 _G _ 22-23 . wUMERYS (PROX SHAFT)
45 H 21-33  RIH "
46 J 71-33  RIFR
a7 K 21-28 LUNG
48 _t 27-31 _ DI4PHRAGM
49 z 25=27 HEART (EPICARCTUM AND MYACARNNM)
59 _X 55-27  RELR] (CHAMBERS) ,
51 C 19-21 VASCUL AR
31 _c 19-21 INT _UGULAR
57 C 19-21 EXT JUGULAR
51 i 20 IN+ THYROID
5T o 19=20  VERTFBRAL
52 \ 19-27 VASCULAR
52 TV 54-37  PULFUNIRY
52 v 25-27 COHONARY
57 -V 24=27 AZIYGO0S
52 v 24=-27 VENA CAVA
—sZ v 21-22 “SUR CUAVIAN
52 _V 19-21 COMMON CARQTID
53 8 - 23=27 STLRNUM
54 __N 22-27 VASCULAR
54 N 7773 IXTLLARY
54 _N 22-2/ TNT MAMMARY
73 M 30 ARCHOFORMIS
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TISSUE D CROSS ANATOMICAL
coot SYMBOL SECTION  STRUCTYURE

$3 0 2327 AORTA
—% -0 22 TNNORTNATE
' 56 | 28432 STOMACH
—_—r TV T RASET T INTESTINE
58 3 28-34  LIVER
sy T4 TSI RICUBLaAO0FR
60 5 28-29 SPLERN
81 6 29-37¢ PANCREAY
62 7 29-30 JORENALS
- 83T N 29<33" k{ONEY
84 9 3140 HRFIER
——5— TQ 32+37 VERTE3RA (SPINAL AND TRANSVERSE PRACESS)
6% W 32«37 VERTFRRA _(SP{NAL AND TRANSVERSE PRNCESS)
87 TE 328377 " vERTERRA (aRGN AND BODY)
43 R 32437  vERTEAR. (aRgu AND RODY)
757 -1 32235 VERTERRA (WITWIN 1 CN OF SPINAL CHORD)
49 Y J2237 "VERTFRRAL rANAL
—_—yy =v 2R=35  MUSCIE
71 ! 28235  vASCyLAR_(AQRTA)
73 - @ 28+35 VASCULAR
72 9 28-30 HEPATIE
1T - 29232 RENAL
72 ] 31 GASTRODUANENAL
- JZ Y 3033 PORTAL
72 31 CYSTIC
- 1T "t JI{TTT “{EFT EGLTC
72 2 3132 RIRHT G{ASTRTC
- e 31 MI1anLE ecllc
72 ) 31 Pyi ar1C roOLTC
7Z - 32-35 SPERMaAT P
72 @ 33-35 JE JENAY
77 —'8 34«39 RIGHT €cOI {C
72 J4.3% INTESTINSL
27 -0 35 P TLEAT T
72 2 15 1LEO €a11C
772 -9 35 SUPERINR HEMW
72 o 35 SIGMOTINAl
- T "8 28 INT MINMRRY
72 32 PANCRFATCOUNEENAL
I3 P 29235 VASCHLAR ]
73 p 28-30 INF PudpNT@
-3 N 2830 [MTERCDSTALS
73 P 28-.30 HEMIA7YGRES
—_—3 — P33 FSopHigrIC
73 [ 4 ?8 Sus SUPRARENAL
_—3 — P 28 GASTRIC 9REVIS
73 4 2K PERFCAANTA PFRENIC
- 3 - F 25 TNF SUPRAAFNAL
73 P 29.30 CORONARY VENTRICUL!
—_— i 29 MUSCUT 6PERENTE
73 P 30.31 SUBRARENAL
- 73 — P 30 INTERLASTTAATS
96 __A 39-42 0BTURATOR
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TISSUE 1D CROSS ANATOMICAL ‘
CODE SYMBOL SECTION  STRUCTURE
73 4 31 ! UMBAL!S
7Ty i RMCERE] LURHE AT
73 ’ 38 ILEQLUMRALTS
73 =S L ERE] VASCULAR
74 S 28-3% VENA CAVA
=73 s 29-~30 TEFT GASTRIC
74 S 29-31 SPILENIL
74 -s 37-34 SUFENICR MgSgNTgRIC
74 S 32+35 INF MESENTIyIC
74 s 28-29 AZYG0S
T =D 34-44  NERVE=3,8 LUMBAR" LUMBROSACRAL 1,2.3.SACRAL,
_ FEMORAL, OBTURATOR
77 TF 40~44  NERyr SCIATIC T
78 G 37-40 VERTFBRA (SACKUM)
— 79 H 37-40 VENTEBRA (SACHUM)
180 J 38-40 - BONF (1 _CM OR LESS FROM ~AIDA FQUINA)
80 —K e VERTFBRA (clecYX?
81 L 41 VERTFRRA (COCCYX)
— 8¢ B 4 35~39 VERTEBRA (WING OF [LIUMY
83 X 5-39 VERTFBRA (WING 0OF ILIUM)Y
—B8i —cCT 41-43 PURIS ' ‘
83 v 41~43 - PUAIS
86 B 42-43 [SCHIUM
87 N 42-43 [SCHIUM
- T 8% M 47731 RTP “OINT
89 ] 4g-41 HIP iOIRT
T ) an=21, ARTII.ULAR SURFACE OF KIP WOINT
100 4 an=~41 ART(U.AR SURFAGE 0OF HIP JOINT
30 =3 dp<34 FEMUR T ‘
91 4 42-44 FEMUR
-9z -5 34~49 MUSCLE
93 6 494~42  URINARY BLADDER AND URFTWRA
94 —7 4p-44  EX! GENJTALIA
95 8 I4~44 VASCULAR
95 —s 36 VENA CAVA
. 95 8 J6~37 COMM TLTAC
95 — 8 37~40 tXxT TL1AC T
99 8 37-39 HYFORASTRIC
Bl B a1-44 FEMORAL
95 . 8 41~44 SROFUNDA FEMORIS
—v& 9 34=~43 VASCUL AR
96 9 36-38 ILeocoLlc
X3 -9 36 AT FAC
96 9 3633 RT COLIC
96 -9 I5-38 SPERMATIC
96 9 35 INTESTINAL
96 -9 36,37 JEJEVAL
96 9 35-38 STEMOIDAL
— 96 -9 3639 SUFRANEFMCRCTDAL
96 9 39 SUPRA GLUTEAL
8 -9 i0=33 TNF GLUTEAL
119 _Q 60-66  VASCULAR
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TISSUE 10 CROSS ANATOMICAL
CODE SYMBOL SECTION  STRUCTURE

9% _" 4042 INT PUNENAL
L ’ 30 INF VESTALE
96 _ 3638 MIn SacRAL
A w 34-88  VASCULAR _
97 W 4144 SAPHRENA MirNy
w R PLY] INF EPI1GASTRIC
97 _w 36-38 ILFOLUMARAL]S
97 w 3739 CTRCUMFIFX TLEUN PROF
97 w J8-41 LAT SarmRal
o ~w 37237 PaMPiN] rOR™ PLEXUS
97 _W 42 CORSA! PENTS
57 w 42.44 LAT CIRC FEMCAIS
97 W 42.44 PRIM PFRENAONS
o7 w 43 — PROF PEgN1S
97 W 43 PUNENAL PLEXLS
-1 £
101 _R 50-59  MUSCLE
— {0T Y 50259 NEAVE = WUSGUICCUTANEUUs ULNAN, NERTAN, RalUI+L
103 _u 5057 MUMERUS
YLD { ¥3-57 WUHEAR(S
125 e 58.59 - FLEOW JOINT
106 e 58-39  FLAOW JOINT
110 A 58-59  ARTICULAR 'SURFACE OF ELBOW JO!NT
i S 58259 ARTICULAR SURFACE OF ELAOW JUINT
197 _b 50-59 _ VASCuL AR
107 D 50-59 SRACHTAL
107 _D 50-51 PROFUNDA RRACHL]
108 F 50-59  VASCULAR
198 _F $0-39 CEPHAL IC
08 F 50-59 gasitie
109 G 52-59 VASCU!L AR
1397 <] 52.54 SUPTUINaR ‘CCLLATERAL
139 G 52-53 MIDDLF et LETERAL
10y e 52555 RANTAL, CRULATERAC
109 G S8-59 ULNAR RerURRENT
1197 -G 58-59 qi9iaAL RECURRENT
109 _G 59 INF. ULNaR FCLLATERAL
—11¢ ~H
113 J $0-68  MySCLE
—I{q —K 6068 NERVE < JUNAR. RADIALs MEDTAN
1158 L .60.68 RADIUS AND ULNA
16 - 3068 RAD[(jS AND ULNK
117 X 60-68 VASCUL AR
117 X 60-68 RADTAL
117 X 60-68 ULNA
—{y- - C 60370 VESCICar
118 c 60470 gasiLic
ESCE -C 80567 CEPHaLIC
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93-105 FIGUCA

93-105

10 CROSS ANATOMICAL
SYMBOL SECTION STRUCTURE
_V 80 Ra{r13), RECURRENT

v 40 UUNAR RECURRENT -
_V 51 COMMON [NTERQSSFUS

v 62=66 VOLAR [NTEROSSFUS
_\; 62-66 LORSA| [NTEROSSCUS
_N

M —

(o] A9=71 MUSCLE
! 69<71 NERVE = ULNAR, MEDIAN
_2 59 RANTUS AND LLNA

3 49 RADT1IIS AND ULNA
_4 70-71 _COKPAL BONES

5 70-71 CORPAL gONES
_6 5971 VASCULAR (ULNAR AND RANTAL)

7 R )
—8 —— .

9 72=-7> SOFT TISSUE

Q 79=75% AONE
—w 72-79  BONE

£
“ R 7692 MUSCLE

T 74-86 NERYE . « SCIATIC
-y 87-92  NFE9VE = TIBIAL, PERONEAL
v _ 76=87 FEMUR

i 76~87 FEVUR

@__ 88-92  KN-E
B ABR=92 KNEE
_A_ B9-91 _ ARTILUI ATING SURFAGE OF «NFE

S " 76-92 VASCUL AR
_s __ 76=8% TEMPORAL

s 86-94 POPLITFAL

[ 7683 PROFUNDA FEMORAL
- Db 76=32 VASCULAR ‘

o] 76=92 SAPHENA MAGNA
-0 56=-97 SAFRENA PAPVA

F 764=92 VASCU( 4R :

—F 76=92 FRIMARY PERFOARATING

F 76-92 SECONDARY PERFORATING
— F T6=92 TERTARY PERFDRATING

F 76-92 GENU SUPREMS
TF 76-92 GENU INF., MEC.

-G
—H §3-105 MUSCLE ‘

J 93=97 NTRVE = TIBEAL, PERONF AL
—K 93-105 Tlela ‘ )
L 93-105 Tlkla

re

X

F1oyl A
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TISSUE 10 CROSS ANATOMICAL
CODE SYMBOL  SECTION STRUCTURE

199 C 93-105 VvASCyLAR
155 ¢ %3 POALITEAI
195 C 94-105 POST TIARTAL
be-1 2 TV TII09  VASCULAR
156 - v 94-104 PERONTAL
156 -V §4-105 ANT, TISTAL
157 s 93-105  VASCULAR (SAPHENA MAGNA
158 N 1T06<-109 " VASCULLHA

© 159 M
180 -0 T06-10% HUSCLE
141 | 106-107  TIRIA
158 2 106-107 TI1f14
143 _3 106 F18ULA
1464 4 106 F1au(a
145 3 107-109 TARSAL RONFS
146 ) 107-103 " TARSAL RONES
147 7 106-109 . vaSC(LAR
157 ~7 106-107 AINT, TIBTAL
147 _? 106-107 POST. TIFIAl
le7™ 7 108-109 C0RSALIS PEDIS
168 ] 106-109 VASCULAR
169 —e _ }
170 _Q 110~113 SOFT TISSur
171 W™ 110-113 RONE
172 3 110-113  QONE
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APPENDIX B

A SLICE BY SLICE COMPUTER DESCRIPTION OF THE INCAPACITATION MODEL
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Q22KKKKKKKKZZZZRZIZZTLX XXX XXXXAK QKN KKKKKKKKKKKK22Q
Q22KKKKKKKKQZITLLZZTZIIXXIXXXX XK IUKKKKKKKKKKKKKKK2CQ
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QRRRQ QQ222KKKKKKKKKKKGIZZLIXXX2LLLXXK XL KKKKKKKKKKKKK2H22QQ QQQ0 -
CRRRRRQ QO222KKKKKKKKKKINIZLL222211CIXAX XL IKKKKERKKKKKKK2H2QQ CRRRO .
QRRRRRRRQ QO2HKKKKKKKKKKKKIZLZ2 2223112222 2L KXKKKKKKKKKKKKKHZQQ CRRRRRO -

o QRRRRRRRRY QQOHKK¥ KKKEKKKKKZZZZ222TLA LI LLVVVEIRKKEKKKKKRKKKKKKE2Q QRRRRARRD . P
QQRRYARRRRFQ QA2HKKKKKKKKKKKKKILZZIVELIIT11ZVVVEIRKKRKKKKKKKEKKKKKF2CQ QRRRRRARRQ -
QRRRRARRARRQQ QOHKKKKKKKKKKKKKEKCCCCH ANXLZIZZVVVIKNKKKKKKKKKKKKNK22CQ OFRRRRRYARG »
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[

QRAARCCE 02222022 22KKKRKKKKKXKKKKKKKKCTITTITIKKRVRKKKKKEKKKLRKKKEHZ202220 COQORRARD
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OUUNHYBUENDIZZZ0IIZ 2T 3NN NN AR W ANNAL LL L LTS N AN NARMMWMRARNLHER 22220 U Y Y Y B YD
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DYUEAYH B ARBY L SOTIBZOTMWNMNARNENNRRR IR R AN AT ST ITT TN AN NN AR NZZ 2SI DI YW et i U D
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DI32CZ2ZZZTHAHANIIHAR 2 IGHHIIHHIHHGBINZZ222200)
DOBO22ZZZZZIHANHHHAIIBINHHHHNLEI222222200)
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APPENDIX C

A SLICE BY SLICE COMPUTER DESCRIPTION OF THE LETHALITY MODEL
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APPENDIX D

FLOW CHARTS AND PROGRAM LISTINGS ASSOCIATED WITH THE
COMPUTER PROGRAMS CONTAINED IN THIS REPORT

231



COMPUTER MAN TAPE TRANSLATION PROGRAM

ROW(25) , rEwReW ( 8)

MARK STATUS OF
*CORRECTION'
TFLAG’

INDEX2=0
XOUNT=O

PRINT HEADING
R OUTPUT LISTING

' REI=2Y
NUMCARDS « NUMCARTS -1

10
MARK=RCW (1) 41
Y Y
TNDEX>8 MARKSINDEX1 >——~{ 3§
N TN
Y Y [sown 3 \
RCV(1)a113 XCUNT=2 Ty n‘
N N

TEMP=MNCATTS +1
KeaROW(3)e TV

Kercy(T ]

JeRC4(1) -_——[

FRINT

\TBMP,X,J, FUMCARDS , 325

REWIND REEL
T %
SUTPUT &

[roees0i(8)-rou(s) oi(3)-1 ]

PRINT SLICE NUMBER (X}
ROV ERRCR (TEF)

ROW(L ) eROW{ L) +ToM@

[resprRow(T) -RCH(6) 80w (5)-1 |

I

PRINT SLICE NUMPER(X)
COLUTM EPRCRETZV

ROW({6) »ROW(6) +TEMP

X=FLOAT(RCW/T))/23.
RUMCARDS=TFTX(X)
RES=MOD(RCA(T),23)
TEMPERUMTARDS =23 +RES
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RCW( TRDEX2 )=




L

Lol 2

DO NUM=3,L

() o33 —{ FCHCRNI 38 L

DECODE { ROW/YUN)*
ROV(UM) *TDPA +1

T WRITL
MV(1),I%1,L

?

®
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L

DO Tl 8
NOW(T) = MEwRCV(T)

WS VALUES

e, 120, I
JUe, VLX) ]

PRINT INTEXL
» ITEN, JUP

Y

TIDEXKCY

v
THOEXIR G

(1) .t"ls

CORRECTION o FALSZ

—




EL A B B IR 4

QOO0

111

0

OO0 OO0 =

108

60
80

103

104

100

Q0

105

LIST(START)

COMM REEL 24A11 TO UNJT 3 INPUT
COMM REEL 2KC14 TO UNIT 4 QUTPULT
MAXO(15000)LINES

MAXT(10)MINS

DIMENSION ROW(25),NEWROW{B)
INTEGER KOwW,TEMP,CARD,RES, TEMNPA
LOBICAL CORRECTION,FLAG

CORRECTION « THERE ARE CORRECTIONS TO HBE MANE
FLAG = APPLY CORRECTION TO THIS LINE
MARK FLAG WHERE SLICE 18 TO BE CORRECTED

CORRECTION=,TRUR,
FLAGw, TRUE
INVEX2=0

KOUNT=D

CWRITE(6,111)

FORMAT('QROW AND COLUMN COUNTS ARE A CHECK ON THE PARAMETERS!,
' THAT POSITION THE SUBMATRIX WITHIN THE SLICE,!
/y'0THIS PRUBRAM EDITS THE FIRST CARD § PARAHETER,!

“MARKmROWL1)+1

INDEX3 KEY
8 CHANGE CARD ENTRY
9 READ N NEW WEAD CARD
10 APPLY NO MORE CORRECTIONS

IF(INDVEX3 BT .8, ANDMARKEQ,INDEX1)GO TO 3%
TF(ROW({1) ,EQ,113.ANDKOUNTLEW,2) B0 TO 30
READ(3,108)(ROW(]),)]I=1,8)
FORMAT(I3,12,414,4X,214)

IF{ROW(1),6T,500) GO Y0 20

KmrROW (1)

IF(CORRECTIONIBNTO 50

IFCINDEXL EQ,ROW(]L) AND, JUMP,EW,1) GOTO 70
TEMPRRDH(B)=ROW(4)+ROW(3) =)
WRITE(H,103)K,TEMP
FORMAT('uSLICE',2X,15,2X,"RON COUNT OFF BY',ZX'IS)
ROW(E)mROW(4)+TEMP
TEMPeROK(7)=RDOW(H)+ROW(5) =1
WRITE(6,104)K,TEMP

_roRMAT('GSLlue',?x,lb,zx,'cogunN COUNT OFF 8aY!,2X,15)

KOW(6)=mROW({6)+TEMP
KARD=m )
*RITE(4,100)(ROW(1),]Imy,8)
FORMAT(13,12,41A4,4X,214)
XmFLOATIROW(Z))/23,
NUMCARDS=IFIX(X)
KES=MOD(ROW(7),23)
TEMPaNUMCAKDS#2X+RES
IF(RES.,E4,0)G0 TG 95
LF(ROW(2),NE.=11G0 TO 40
IFITENP,NE,ROW(Z7)Y)GOTO 40
WRITE(6,105)NUMCARDS,RES
FORMAT ('UNUMBER OF EVEN CARDS PER COLUMN',2X,15,2X,'W]TH',
2X,15,2X,'LEFT DVER')
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1014

1087
2000

106
1000

20

30

40

102

Lo O

3000

109

110

25
45

70

95

A AR ==

-

TEMPeNUMCARDS#}
KarROW(B)wTEMP
V0 1000 CARD=},K
READ(3,101)(ROW(1),1I=},2%8)
KARDeKARDS S
IF(KARD LEQ, JUMP) ROW(INDEX2)elTEM
FORMAT(13,12,23A3)
Le23
IF(TEMPEQU,ROW(2))L=RES
Lel+2
DD 2000 NUMe3,L
IF(ROW(NUM) ,EQIH B)IRIWINUMN}EIN =)
DECOVE(10,107,RAONINUR))TEMPA
FORMAT(]13)
ROW(NUM)STEMPA®Y
CONTINUE
WRITE(4,106)(ROW(I),Iml,L)
FORMAT(13,12,2313)
CONTINUE
60710 10
END FILE 4
KOUNT®KOUNT S}
GOT0 10
REwWIND 3
REWIND 4
STOP
KEROW(7)
JeROW(1)
WRITE(H,1D02)TEMP,K,J,NUMCARDS,RES
FORMAT(YOITEME weeERROReee CARD CHECK',/,

10X, 'CNMPUTED NUMBER DF ENTRIES',18,/,
10X, "INPUT NUMBER UF ENTRIES',185,2X,
'ON SLICE'»I15,/,30X,
TCOMPUTED NUMBER OF CARDS'.I592!.
'utru',xs,zx.'Lsrtov:n'»

REWIND 3

REWIND 4

STOP

LOOP 3000 INSERTS A NEW ROW

b0 3000 ]s=§,8

ROW(T)laNEWROW(])
CONTINUE
READ(5,109) INDEX1,INDEXZ2,ITEM, JUMP, INDEXI
FORMAT(S51S)
WRITE(6,110) INREX1,INDEX2,1TEM,JUMP
FORMAT('OCORRECTION ENTEKREU FOR SLlCE'Il;'aX'

"THE', 15, 2X,'TH NUMBER SUBSTITUTED ‘Y',ls,

2 2X, 0N THE',IS5,1X,'TH CARD OF THE SLICE’)

IFCINDEX3 (LT, 9) GOTO 25
IF(INUEX3 .87, 10) GDTO 495
READ(D5,108) (NEWROW(]1),1w1,8)
CORRECTIONS ,FALSE,

GOTO 60

FLAG-.FALSE.

G0 TO 25

ROW(INDEX2)=ITEM
IF(FLAG)IGO TO 50

G070 80 .

RES=23

NUMCARDSSNUMCARDSw»1

G0 TOo 90

END 235



OEFINE BUFFERS ~OR STORAGE
OF COMPUTER MAN ANO WORK|

0 IN HIGHE
£t
CAlL 0ISCRD:

10AD TARGET DESCRIPTION™
QST CUBD FOR THIS M) .
DOCTORS® AS SESSMENT INTO'
MANIEJ, K0 g

TRANSFER COMP
MAN DESCRIPTION it
CUBD) TO DISC

CALL DISCWT

0 IN FROM DISC

READ IN FROM TAP!
. LOWER TORSO |

———
CALL INPUT

[BAB TARGET DESCRIPTTON

. @nd CUBB FOR THIS (M)
DOCTORS' ASSESSMENT

INTO MAN (1, J, X

20 RECORD COMPLETED » @

COMPUTER MAN DISC T.0ATY DPROAGUAN

EAD IN FROM TAPE
REMAINING ARM SLICES

CALL INPUT

ATTACH ARM SLICES
IN CORRECT POSITION

CALL GRAFT

READ IN LEG SLICES
PRESENT IN 2ND CUBE

CALL INPUT

REFLECT LEFT LEG T0

CALL REFLECTZ |

ATTACH LEG SLICES
TO LOWER TORSO

CALL GRAFT

GENERATE RIGHT LEG )

L LEG SLI
IN 3RD CUSE TO
INITIAL LEG SLICES

LOWEST DISC RECORD
COMPLETED

PRINT OUT COMPUTER MAN IN

ITS copED lem:sam\nm~\.
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L

[mange. ) - o), 0 |

(o)

PACK SCORES BACK
INTO EACH ENTRY
PACKIVECTOR(L), LAMDA, 100
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CE EACH ENTRY
BACK INTO TARGEY
MATRIX MANI, ). K}

R 0 EADER FUR
NEW PAGE (TITLE AND ¥
ORDINATE

MO0 RANGE

SUBROUTIME LMLOAD (PLANE, K, NOE}

Jeol3

lel

IMDAD EACH ENTRY
Lo 1.0

| CRL CONTAINS:
$00Y TISSUE

UNPACK SCORES
FROM ENTRY

Qm- UNPACKILAMDA, VECTORW), LD

CALCULATE INDEX
TO OUR NUMERIC
usr

THIS TIME FRAME |

ROUND AVERAGE
SCORE TO NEAREST]
INTEGER

STORE AVERAGE
| VALUE IN 10th

POSITION

PRINT QUT EACH
SCORE VALUE

FOR EACH CEL
WITH J - I

K * 15 COORDINATES

i PACK ALL SCORES
SACK INTO ONE WORD
CALL PACKIVECTOR(D), DELTA,

5)

STORE IN TARGET
MATRLX MAN(L, J, K)

O]

INVERT INDICES TO 70 K :ﬁs\-—
OUTPUT ARRAY IN 1 o WK
CORRECT PERSPECTIVE——e= |
PRINT BORDER
& AXIS)
PRINT CHARACTER
RRAY t-1.50

PRINT BORD!
X AXIS)

RETURN

STORE AVERAGE
SCORE IN QUTPUT
ARRAY PLANELL, 3)

SLICE BEEN PROCESSED
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0CT,.30,76 BRLESC2 FORTRAN,
*VL779A STANLEY X4723 328 COMPUTER MAN DISC LOAD

LIST(START)
Com4 DISC 5%U23 TO UNIT 3
COMM REEL 26Ctd4 TO SwlTCH 4 , INPUT
MAXT(IS)IMIANS
MAX0O(20000) LINES
DIMENSION NAMEL(A4)
COMMON/MAN/MAN(50,35,28)
COMMON/ PLAMEL/PLANEY(50,35)
COMMDN/PLANER/PLANE2(50,35)
INTEGER PLANEL,PLANER
DAVA 1DD,ILF/10H550D23 BOVY,10HINFIN COﬂ’/
CALL DISCDL(3,NAME,1ULD)
CALL DISCDF(IDF,49000,400, JDUMMY,0)
CALL CLEAR :
DO 6000 Kmwi,3
CALL DISCWT(IDF.Ky1,MAN)
8000 CONTINUE -
PO 1000 Mayl,5
CALL DISCRD(IDF,3,1,MAN)
V0 2000 Ls=}1,26
Km27 el
CALL INPUT
CALL LOAD(PLANEL,K,M)
1120 FORMAT(11X,15,10X,15)
2000 CONT]INUE
CALL DISCWT(IDF,3,1,MAN)
CALL UISCRD(IDF,2,1,MAN)
DO 3000 Lm27,44
Ke5Sw|
CALL INPUT _
CALL LOAD(PLANEL K, M)
3000 CONTINUE
CALL DISCWT(IDF,2,1,MAN)
CALL DISCRD(IDF,3,1,MAN)
00 7000 L=50,52
Keb53=L
CALL INPUT
CALL KEFLECTH
CALL GRAFT(PLANEZ,X,M)
7000 CONTINUE
CALL DISCWTY(IDF,3,1,MAN)
CALL DISCRD(IDF,2,1,MAN)
V0 38000 L=53,75
KsB]eL
CALL INPUT
CALL REFLECT}
CALL GRAFY{PLANE2,K,M)
8000 CONTINUE
V0 9p00 Le76,85
KaBbaml
CaLL INPUT
CALL REFLECT2
CALL GRAFTI(PLANE2,K,M)
Q000 CONTINUE
CALL DISCWY(IDF,2,1,MAN)
CALL DISCRU(IUF,1,1,MAN)
VO 1010 LwB6,11]

- e e» e
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Kelild=L

CalL INPUT
CALL REFLECT2
CALL GRAFT(PLANER,K,M)

1010 CONTINUE

CALL DISCWNT(IDF,1,1,MAN)
{000 CUONTINUE

U0 4000 M=1,S5

100
1

4000 CONTINUE

Do 4000 L=1,3
CALL DISCRUCIDF,L,1,MANY
DO 400U Kmi,28
CALL UNLOAD(PLANE{,X,M)
CALL OUTPUT(PLANEL)
WRITE(6,100)M,L,K

FORMAT('OUOCTUR ENTERPRETATION!, [5,2X
tDISC RECORD',15,2X,'SLICE',15,2X)

REWIND 4

8TOP
END

IO »

1000

LIST(START)

SUBROUTINE CLEAR
UIMENSION ZERO(1D)
COMMON/MAN/MAN(SU,35,28)
INTEGER ZEROQ
DATA ZERO/10w0/
U0 1000 Jmy, 85
bo t000 1=3,50
DO 1000 K=1,28
CALL PACK(MAN(I,J,%),ZERD,10)

"CONTINUE

RETURN
END

240




OO0 e

1000

3000

4000
2000

LGRS

1000

2000

3000

LIST(STARY)

SUBROUTINE REFLECT!
COMMON/PLANE2/PLANE2(50,35)
COMNON/ PLANEL/PLANEL(50,35)
INTEGER PLANEL,PLANE2
DO 1000 Jet,s5
DO 1000 I=1,50

PLANE2(1,J)m0
CONTINUE
b0 2000 J=7,35

00 3000 1s8,25

Laley
PLANE2(L,J)sPLANEL(],J)
CONTINUE
DO 4000 Imi,25
LeS51e]
PLANE2(L,J)mPLANE2(],J)
CONTINUE
CONTINUE
KETURN
ENU
LIST(START)

SUBROUTYINE REFLECTZ2
COMMON/PLANE2/PLANE2(50,35)
UCOMMON/ PLANEL/PLANEL1(50,35)
INTEGER PLANEL,PLANER
VD0 $000 J=i,3%
DO 1000 1=§,50
PLANE2(],J)m0
CONTINUE
D0 2000 Jmy,34
KsJed i
DO 2000 I=1,22
S Lmlel
PLANE2(L,KISPLANEL(],J)
CONTINUE
o 3000 J=1,38
Do 3000 I=26,530
Kefie]
PLANE2(1,J)sPLANE2(K,J)
CONTINUE
RETURN
ENU
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LIBT(START)

00 »

SUBROUTINE GRAFT(PLANE,X,POSITION)
INTEGER PLANE,POSITIUN,VECTOR
DIMENSION PLANE(S50,35) !
DIMENSION VECTOR(10)
COMMON/MAN/MANIS0,85,28)
po 1000 Jmi,35
DO 1000 1%1,50
LANDAIHAN(I,J,KV
CALL UNPACK(LAMDA,VECTOR(1},10)
IF(VECTOR(POSITION) LT PLANECT,J))
. VECTOR(POSITION)ePLANE(],d)
CALL PACK(VECTOR(1),LAMDA,1D)
MAN(Y,J,K)nLAMDA
1000 CONTINUE
RETURN
END

LIST(START}

noo0 Y

SUBROUTINE LOAD(PLANE,X,POSITION)
LIMENSION PLANEt50,35)
INTEGER PLANE,POSITION, vacrun
UIRENSION VECTOR(10)
COMMON/MAN/MAN(SO, as,za)
DO 1000 Jm1,35
Do {000 1-1.50
LAMDAmMAN(T,J,K)
CALL UNPACK(LAMDA,VECTOR(1),10)
YECTOR(POSITION)=PLANE(],J)
CALL PACK{VECTOR(1),LANNDA,10)
MAN(],J,K)mLAMDA
1000 CONTINUE ‘
KETURN
ENU
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LIST(STARTY)

OO0 e

SUBROUTINE OUTPUT(PLANE)
DIMENSION PLANE(S80,35)
VDIMENSION PLANE2(80,35)
DIMENSION NUM(L10)
DIMENSION HORDER(100)
INTEGER BORDER
INTEGER PLANE
INTEGER PLANER2
INTEGER CHAR
INTEQER BLANK
DATA BORDER/100#iN,/
UATA CHAK/' L1/
DATA NUM/ZY 1,0 20,0 31,9 40,0 §t,t 40,
1t o7, 8, 9, 0¥/ '
UATA BLANK/Z! '
WRITE(G6,101)
101 FORMAT(VINEW PLANEY /7,1t 01,7, oY)
. Lo 2000 l=i,50 '
Uo 2000 Jw},38
KsPLANE(],J)=}
IFIK,GE,1 AND,X,LEo}0) GO TO 109
PLANEZ(],J)=sBLANK
$o YO 2000
105 PLANEZ2{]1,J)eNUNM{K)
2000 CONTINUE o
VO 1000 Km§,33
JudGnkK
WRITE(8,)00) CHAR, (PLANER(I)J),191,80)
100 FORMATI2X,1A2,50A2)
1000 CONTINUE
WRITE(6,103)(BORDER(L),1v1,80)
103 FORMAT(4X,50A2) '
WRITE(6,102) _
102 FORMATLY (0,0)!,98X," X =p?)

RETURN
END
c
SUHRQOUTINE INPUT
c THIS SUBROUTINE REAUS THE CARD DESCRIPTION OF TYHE ARRAY MAN AND PLACES
c INTO ACTIVE MEMORY IN PLANE FOR MANIPULAYION AND ASSIGNMENY INYO MaAN

COMMON/ PLANEL/PLANEL(50,35)
INTEGER PLANEL
V0 1000 Jm»§,35
Do 1000 l=t,50
PLANEL1(],J)=0
1000 CONTINUE
READ(4,100)NUM, MNR, MXR,MNC, MXC
100 FORMAT(13,2X,4]4)
DO 2000 J=mMNR,MXR
READ(4,101) (PLANELI(Ll)J),1mMNC,MXC)
101 FORMAT(5X,2313)
2000 CONTINUE
WRITE(6,103)NUM
103 FORMAT(YOPLANE', 13,2X,"' READ 1INY)
" RETURN

END 243



OO0

1010

1030
1040 -

1050
c
fo20

1060
1000

LIST(START)

SUBROUTINE UNLOAD(PLANE,K,NDE)
INTEGER PLANE,POSITION,VECTOR

INTEGER DELTA

UIMENSION PLANE(50,35)

DIMENSION VECTOR(10)
COMMON/MAN/MAN(50,35,28)

COMMON KCHECK

VO 1000 Jmi,35

DO 1000 I=1,%0
LAMDASMANL],J,K)

IS THIS CELL AIR SPACE

OR 18 JT PART OF THE MAN
JF{LAMDALER,0) GO TO 1060

CALL UNPACK(LAMDA,VECTOR(1),10)

KNUDE=NDE

JF(KCHECK ,E@e1) KNDESNDE=w}

AVERAGE CELL VALUES

ROUND CELL VALUES TO NEAREST [INTEGER
ITOTAL=O

U0 1010 Let,KNDE
lTutAL-xrorAL+vecroutL)

CONTINUE

ATOTAL=FLOAT(ITOTAL)

SNDE=FLOAT(KNDE)

AVGLImATOTAL/SNDE

LAMDARTFIX(AVEY)

HETAnFLOATILAMNDA)

RES®AVGi=BETA

IFIRES NAT,0,49) LAMDARLAMDA®Y
PROGRAM AVERAGES SCORES AND PACKS AN AVERAGE SCORE INYO
EACH WORD IN 10TH POSIT]ON
VECTOR(10)mLAMDA
IFIKe15)1020,1030,1020
IF(J=15)1020,1040,1020

WRITE(I6,1050) {VECTOR(N),N23,10),ITOTAL,ATOTAL,SNDE,AVBL,LAMDA,
1BETA,RES
FORMATISX,1013,3X,14,3X,3F5,2,3Xp13,3X9FB,dp3X,F5,2)
PACK ALL SCOKES BACK INTU ONE WORD
"UALL PACK(VEGTOR{1),DELTA,10).
MAN(T,)J,K)mDELTA

PLANE(T,J)uLAMDA

CONTINUE

RETURN

END

LIsY

UATA
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COTUIRR MAN CHANGT VATUR o737

- {ARRAYS: INPUT DATA
MIQUIRED

X.Y COORDINATES, SLICE
MUMBER, DOCTOR
INTERPRETATION NUMBER

UNPACK DOCTOR'S SCORES
FROM THIS ENTRY
CALL UNPACKILAMOA, VECTOR(L), 1OY
— T

TRANSFER SCORE FOR
THIS DOCTOR'S ASSESSMENT

TO OUTPUT BUFFER
PUANE (1, 1)

PRINT OUT NEW SLICE
potan eomcnous—/

INCREMENT VALUE |
ORK ARRAY BY 1 |

PRINT OUT NEW ARRAY

WITH CORRECTION

RETRIEVE CURRENT

PACK NEW SCORE
i ENTRY FROM MAN(L ). K)
STORE NEW SCORE
RRECT POSITION

PACK SCORES BACK
INTO 1 WORD

DA, VECTOR(1), ). 10
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LIST(START)
CoMM CISC 50C21 TQ UNIT 3
MAXT(25)MINS
MAXO(15000)LINES
CIMENSION VECTOR(10)
CIMENSION NAME(4),ISLICE(10),IX{10),1Y{10),NERWVAL{10),IREC(10),
ICOCINT(10)
COMMON/MAN/MAN(50,35,28)
COMMON/. PLANE1/PLANEL1(50,35)
COMMON/PLANE2/PLANE2(50,35)
CIMENSION PLANE(S5C,35)
INTEGER PLANE,COCINT
INTEGER PLANE1l,PLANE2
INTEGER VECTCR
CATA MAXPTYS/3/
CATA COCINT/2,2,2,7%0/
CATA IREC/3,3,3,7*0/
CATA ISLICE/2,141,7%0/
CATA NEWVAL/9,1,1,7*%0/
CATA IX/27,13,40,7%0/
CATA 1IY/17,15,15,7%0/
CATA ICC, IDF/10H5CD21 BODY,10HBGDY /
NUMBER OF POINTS TO BE CHANGED
INPUT X,Y,2Z COCRDINATES ,SLICE*,NEW VALUE
COCTOR INTERPRETATICN NUMBER
CALL CISCCL(3,NAME,100)
LCO 100 N=1,MAXPTS
c UTILIZING DATA INPUT READ IN CORRECT DISC RECORD
" CALL CISCRO (ICF,IREC(N),1,MAN) :
Cc STORE SLICE NUMBER X,Y,CCORDINATES
TI=IX{(N) '
[J=1Y(N)
-K=ISLICE(N)
L=COCINT(N} .
c . RETRIEVE CORRECT ENTRY FROM MAN(I.JeK)
CO 1000 J4=1,35
CO 1000 I=1,50
LAMDA=MAN(I,J,K)
IF(LAMDALEQ.C) GO TO 1020
CALL UNPACK(LAMDA,VECTOR(1),10)
PLANE(I,J)=VECTOR (L)
GO TO 10CC
1020 PULANE(T,J)=LAMDA
1000 CONTINUE

LK N 4

[aNgRe)

C PRINT OQUT OLL ARRAY
CALL OUTPUT(PLANE)
c PRINT OUT NEw ARRAY WITH CORRECTIONS

PLANE(IT IJ)=NEWVAL(N)}+]
CALL OQUTPUT(PLANE)

C INCREMENT VALUE, STCRE ON DISC
NEWVAL{N)SNEWVAL(N)+1
C PACK NEW VALUE INTO MAN(1:J,K)

LAMCA=MAN{I1,1J4,K)

CALL UNPACK{LAMCA,VECTOR(1},1C)

VECTOR{L )=NEWVAL(N)

CALL PACK(VECTOR(1),LAMDA,10)

MAN(TII,TIJ,K)=LAMDA

CALL QISCWTUIDF,IREC(N),1,MAN)
100 CONTINUE

246



COMPUTER MAN DET.INEATION PROGRAM

<>

DIFINE: INPUT ARRAYS
WORK ARRAYS
TILE FOR BODY PARTS

[ MANL(I,J,X)=C DO \s1,28
READ: INPUT PARAMETERS :
NUM, ISECT, IST. UNPACK - SCORES
————
IN=RECORD UNLCAD SUBR.
KMIN=KNUM( IN)
KMAX=KHUM( L) +( "SLICE(IN)-1)
READ : BOX VERTICES PRINT SLICE
Il,I2,J1,J'2:K1.K2 (m 2ef s KMIN. n“xx_— \m SUBR.
L
2ERC WORX ARRAYS (00 2 52 s 1 al, I2 jmems
KNUM(14) ,NSTLICE(14) T
KMR1(84) ,XMR2(8h) (00 2= J=Jl, J2) ]
T STOP
CACULATE SLICE ELEMENTS { o (1,,0)=n(1,3,5) | ;
CALL CALSCE T

CALT, DISCSU(2

CALL DISCRD
(RECORD)

PRINT: XNUM'1L),I=1,1k
LICE(1h),I=1,14

KMR1'8Y4),T=1,34

KMR2/84) ,1=1,34

|
{po Recowp - I,ISEC

I=1,50

MAN1(1,J,K)=MAN2(I,J,K)]

CALL DISCSU’3)
READ IN CURRENT DISC RECORD
CALL DISCRD @
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SUBROUTINE CAT.SCE

SET STICE
MARKERS

SET SECTION
BOUNCARAY MARCERS

SCAN ARRAY

CALCULATE RETATIVE
ADDRESS
INSIDE SECTION

STOPE RELATIVE
ADDRESS

CounT
DELINFATED -
ST.ICES

SUBROUTINE INSERT

STORE KN,KCOUNT

INTTIALIZE
COUNTERS

"XCCUNT=XCCUNT+1

K3ECT=K3ZCT+1

STORE
KN, XCOUNT

JUI-P=.FATLSE.

D)

248

NSTICE(XSECT) =KCCUNT
KNUM(KSECT) =N .}

KCCUNT=0
KN=O




120

100

21

11

COMMOM/MAN/MANLLLIC,5506) yNSLICE{14) o XNUM(14) 4KMR] (84)9KFR2(B&),11,
1123J10J2yK19K243ISCCT3ISLONSECT KCOUNT4KSECT oKT yKMINKMANQKN
COMMUN/MANTI/MANLILL1LG455,46)
CCMMCN/MANZ2/MANZ2(L11C955,6)
CCMMON/WCRK 3/WCRK3({11Cy55)
COMMON/NANE2/NAME2(4)
COVMMON/NAME2/NAME 2L 4)

INTEGER DISC2,FILE2,W0RK3

INTEGER CISC3i,FILE)D

INTEGFR RECCRD

INTEGER SLICE

CATA CISCZ/1CHSSDZ2 CMAN/

CATA CISC2/71CHS5D24 KMAN/

CATA FILE2/.:CHINCAP BCDY/

CATA FILE2/7]CHBCDY PARTS/

CALL CISCCL(3,NAME2,01SC2)

CALL CISCCL{2,NAME]3,DISC3)

CEFINE FILE FOR NEW DISC PACK

CALL CISCCFIFILE3,3¢3C0,12EE,1DLNMNY,0)
NUM IS THE NUMBER (F SEPERATE INTERIOR BOXES RECUIREC TO SEPERATE
A CESIGNATEC SECTICN FROM THE REMAINDER OF THE COPPUIER MAN
REAC(S5,12CINUM, ISECT,ISL"
FORMAT(3L2)

CaLL CIsCsuta)

To=1

CC SC M=1,NLM

REAC(S5,1CC) 11,12yJ10J2,K1yK2
FORMAT(EI2) . '

CO 21 I=.,ISECT

KNUM{T)=0

NSLICE(I)=0

CCNTINUF

CC 22 I=i,84"

KMRI{1)=0

KMRZ(T)=C

CCNTINUF

CALL CALSCE

WRITE(E,110)

FORMATI1GXy "KNLM®,1CX, *NSLICE®)

CC 7 I=1.,14

WRITE(G, IC2)(KNUM(T)NSLICE(I))
CONTINUE

FORMAT{1CX,14,41CX,14)

WRITE(6,:03)

FORYAT(10X, 'KMRL1*,10X,'KMR2")

O 8 [=1,€4

11=e5~1

WRITE(E,:04) (KMRI(II)), (KMR2(II))
CONTINLE

FORMATI 10Xy 14410X,14)

CO 1C RECCRD=1,1SECT
IF{KNUMIRECCRD).EQ.C) GO TO 1C
CALL CIScCSuUt3)

CALL CISCRO(FILE2,RECCRD,y14MAN)
ZERC ARRAY MAN1

CO 11 I=1,1iC

€O 11 J=1,45°%

CO 11 kK=1,¢

MﬂNl(IQJ'K)‘C

CCNT INUE

IN2RECCRT

KM IN=KNUM(IN)
KMAX=KNUMUIN)I+(NSLICE(IN)=-1)

CO 2 K=KMIN,KMAX

CO 2 I=1.,12

CO Z J=J1,J2
MANL(TgJdeK)=MAN(T 9JyK)

CCNTINLUE
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o000

[a¥aXel

18

20

50

&0

CALL [ISCSUL2)

ACT ThE FCLLCWING INSTRUCTICNS WHEN MQRE THAMN 1 lhTER!OR EOX[S
REQUIRED 10 SECTICN OFF THE DESIRED PORTION OF goCY
CTHFRWISE COMIT

caLL CISCRC(FlLE3oRECORD-1nMAhZ)

€O 2C I=1,411C

CG 2C J=1,55

CO 20 K=},6

IF(MANLIT4J,K)EQ.C) HANI(I;J.K)'MANZ(IonK)

CONTINUE -
CALL CISCWT(FILE3,RECORD,1,VANI)

CONTINUE

CONT INUE

PRINT OUT CCMPLUTER MAN IN MCSAIC REPRESENTATION
CO &C RECCRC=1,ISECT

CALL CISCRO(FILE3, RECCROolyNAhZ)

CC 18 K=1,6 .

€O 16 J'1155

CO 16 I=1,11C
NORK3(I'J)=PAN2(I'J'K)
CONT INUE

CALCULATE CRCSS SECT[ON NLMBER (1-84)
SLICE=(RECCRC=1)*€+K
CALL MOSAIC(WCRK3,SLICE)
CONTINUE

CCNTINUE

ENC
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SUBRCUTINE CALSCE

COMMON/MAN/MAN(110955¢6) JNSLICE(14),KNUM{14) ¢KMRL (841 KMR2(B4}o11,
1124J19J2/K1,K2, ISECToISLNSECToKCOUNTJKSECToKT oKV INKPAXoKN.
LCCICAL JLMP

JUMP = TRLE INCICATES THAT THE 1ST DELINEATEC SLICE IN & SECVION
FAS BEEN ENCCUNTEREC

'SET SECTICN MARKERS ] ‘

SET SLICE MARKERS

JUrP = FALSE.

KSECT=0 |

€O 2 I=K1lsK2

KMRI(I)=1

CONTINUE

€O 1 I=ISL,84,1S5L

KMR2{T)=1

CONTINUE

LO 3 I=1,¢4

1E(JUMP) €O TO §

KT=FOC(I,ISL)

WHERE KT VARIES FROM 1=-ISL
IFIKT.FC.C) GO TO 6
IF(KMRIIT)LEQ.C) GO TC 3

KNz=KT

JUMP=,TRUE,

IF(KMRILT)4EC.1) KCOUNTaKCOUNT+1
IF(KMR2UT).EQ.1) GC TO 4

€O TC 3

KSECT=KSECT+1

CALL SORT

JuMP= FALSE.

CONTINUE

€0 7C 7

KT=1SL

IFIKMRI{T).EG.O) xsecr-xsecvol
GO TG 8

RETURN

ENC

SUBRCUTINE SCRT ‘

KSECT REPRESENTS .THE NUMBER OF SECTIONS

THEAT CONTAIN DELINEATED SLICES .
COMMON/MAN/MANCLLCy55,6) sNSLICE(14) gXNUM(14) 4KMRL(84),KMR2(B4),11,

1129319324 K1+K29ISECTyISLINSECT o KCOUNToKSECT 4 KT KNINyKMAX (KN

SAVE ACCRESS WHERE THE 1ST 1 APPEARS RELATIVE TO THE

- BECINNING CF FACH SECTION

NSLICE(KSECT)=KCCULNY
KNUY {KSECT ) =KN
KCCUNT=0

KN=C

RETURN

ENC
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COMPUTER

DEFING + DISC PACK LABELS
FILE NA

WORK ARRAYS

OPEN OISC 3104
CALL OISCDL( 2, NAMEI, DISC)

OPEN DISC 35022
CALL DISCOL{), NAME 2, DISC2)

OEFINE FILE ON NEW DISC PACK

-
<mt DISCDF(FILE2, 16100, 1288, | DuMMY, Of)

1

USING CALL DISCF!
CHECK |F FILE LABELS
HAVE BEEN ERASED

THIS TEST CAN BE REMOVED
N SUBSEQUENT RUNS 1F ——t
RLE LABELS ARE IN TACK

SAXT LOAOING IN g ( DO RECORD " 1, 78

QD DISC FILE
[eveec s 13- fiirecono-1 sa1e1 |

SET UNIT SWITCH NUMBER
TO _ACCESS DISC 5304
CALL OISC 5U{2)

READ IN CURRENT RECORD
CALL DISCRD (FILE, RECORD, 1, MANL),

REVERSE THE ROW ORDER ——=

GROUP SLICES IN
NEW DISC PACK ———aee

LOAD SLICES IN BUFFER
N REVERSE ORDER ————o

WORK2( J, 1} = WORKI(J, 1X}
MANU, 1, KM) = WORK2(J, 1)

SET UNIT SWITCH
NUMBER TO ASSESS
D1SC 55022

CALL DISCSUQ)

COORDINATES

INTERCHANGE (1,

MAN MODEL REPOSITIONING PROGRAM

ZERO UNUSED SLICES
IN RECORD 13, AND
ALL SLICES IN RECORD 14

REVERSE ORDER OF (1, )
COORDINATES TO MATGH
WITH SHOTLINE PROGRAM

[warzr, 1. - manu, 1. |

TRANSFER RECORD TO

NEW D1SC PACK ————wm ( CALL DISCWTIFILEZ, INVREC, 1, MAN2) )

8RO TRANSPER
w'm em————

INVREC= |

‘ CALL DISCWT (FILE 2; INVREC, ), MAN 7) '

SET UNIT SWITCH
1O ACCESS D1SC $5D22

CAlL D15CSU (D)

0O RECORD* 1,14

READ IN CURRENT RECORD
’ CALL DISCRD (FILE 2, RECORD, 1, MANZ)

[WoRK 3 11,7) =mAN2(1,3,K1 |
T
[suice s (irecoro - 1) ~0) vk}
r .

(ALl MOSAICIWORK ], SUCE) )

PRINT OUT COMPUTER
MAN IN MOSIAC FORM
FROM NEW DISC PACK

»n

MAN 2 {1,),K} s MAN(J,1,K)
(s10r)

TRANSFER DATA TO NEW DISC PACK
CALL DISCWT (FILER, INVREG, |, MAN2)

!

657 B
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LIST(START])
MAXO(SGOU)ILINES
MAXT(18}VvINS

COMM DISC 5304 TO UNIT 2
COMM DISC 55022 TC UNIT 3

MAIN RQUTINE
THIS PRCGRAM IS DESIGNED TO TRAMSFORM THE POSITION OF THE
COMPUTER MAN T2 MATCH THAT F THE LETHALITY OSSCRIPTION
ALSO THE RECTCRDO LENGTH IS INCREASED FROM 1-6 SLICES PER RECORD
GUR NEW CJOMPUTER MAN 1S STORED «N DISC PACK 55D22

[alaNeNaNaNaNe N I N NI |

DATA OISC/10H5304 C MAN/
OATA DISC2/1CH55022 CMAN/
DATA FILE/1.HBLOY /
DATA FILZ2/1CHINCAP BODY/
DATA RZADER/5/+ WRITER/6/
COMMYN /MAN/MAN(554110,6)
COMMON/MANL/MANL{55,1210)
COMMON/MAN2/MANZ2{110,55+6)
COMMUN /WIRK1/WIRK1(55,11Q)
COMMGCN /W CRK2/WORK2(55,110)
COMMGN/W. RK3/HWCRK3{110,55)
COMMIMN /HAMET/NAMEL(4)
COMMON /NAME2/NAMEZ(4)

DIMENSIZN TFIL{131),LOR(131),1TRI131),LTR(131),MAXNRIL13L),
ATHRU(131),IHTU(131),1CI(131)

INTEGER WORK1,WCRK2,RECORD

INTEGER FILE,FILE2

INTFGER KCORK3

INTEGER SLICE

INTEGER READER,WRITER,DISC,DISC2

CM INCAPACTATION MODEL IS DIVIDED INTO 14 RECORDS

SIX SLICES PER RECORD

THE RECORD LENGTH FOR FILE 2 IS 3630) WIRDS

OPEM THE DISC TG BOTH FILES 5304 ,55D22

THE RECORD LENGTH OF FILELl IS 6350 WTRDS

CALCULATZ= CCRRECT RELATIVE RECORD NUMBER FOR NEW FILE

FILE 1 1-6 7-12 13-18 79-84

. - - ——— "Sene 2ot TETmEw

FILE 2 1 2 3 14

CALL OISCDL{2,NAMZ1,DISC)

CALL DISCEL(3,NAMEZ2,D15C2)

CALL DISCDF(FILE2+3637341288,1DUMMY40)

IFIL(1)=2.0 :

CALL DISCFIUIFIL,LORsITRyLTRyMAXNRs IHRUsIHTU,ICI

DY 328 I=1,131 )
IFCIFILUI)oNE.O) WRITE(65,110) (IFIL{I},LOR(IJ,ITRII},LYR(L),
AMAXNR (T}, IHRUCT)y THTUCT) 4 ICTIC(1)) »
328 CONTINUE
1106 FORMAT(A1Gy2X,T7(14,2X))

DO 11 RECORD=1,76
- INVREC={ (RECJRD-1)/6})+1
INVREC=15-INVREC

c LOAD HIGHZST RECORD FIRST

P Ya Xz Nazialatakaks
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CALL DISCSU(2)
CALL DISCROD(FILZ,RECORD,1,MAN1)
c K IS FOUAL TO SLICE NUMBER WITHIN RECORD
c INVERT COMPUTER MAN
00 20 J=1,55
00 20 [=1,110
JY=56-J
WORK1{JY, 1)=MAN1(J,T)
CONTINUE
1ST ROTATE CM 180 DEGREES CLOCKWISE ABOUT X-AXIS
2ND ROTATE CM 180 DEGREES CCUNTERCLICKWISE ABOUT I AXIS
ROTATE COMPUTSR MAN 90DEGREES COUNTIPCLOCKWISE ABOUT Z-AXIS
REVERSS THE ROW GRDER
REVERSE THE CCLUMN GRDER
REVERSE THE RECORD CRDER
LOAD BACK INTO MAN
KK=MOD(RZCCRD,6)
IFIKK.EQ.C) KK=6
c REVERSE SLICE ORDER BEFORE LOADING INTO NEW RECORD
KM=T-KK
c PERFORM A LIMIT CHECK ON KM
CIF(KM.GE.1.AND.KM.LE.6) GO TO 71
 WRITE(6,108) KM
158  FGRMAT(1 .X414)
, GO T¢ 11
71 CONTINUE
D3 3D J=1,55
CO 30 I=1,110
IX=111-1
WORK2(J, 1)=W RK1{J,IX)
MAN{Jy I, KM)=WORK2(J,1)
CONTINUE
TRANSFER TC NEW DISC FILE
CALL DISCSU(3)
DEFINE DISC FILES FOR NEW DISC PACK
FILS2 IS NEW DISC LABEL
CALL DISCOF(IFIL,LOR,NT,IAV,K)
NT 1S MUMBER OF TRACKS NEEDED 36300/398
LOR IS LENGTH (F DISC RECIRD
IAV IS ADUMMMY VARIABLE
K DEFIMES SOME ACTION TO BE TAKEN ON IFILE =0 CLEARS FILE
IF RECJRD FILE FILEZ2 IS FILLED WRITE RECJRD ONTJ DISC

o

aooonOoNn

(o]

OO0 O Ow

WRITE GN UNWRITTEN RECORD 1 AND REC{IRD 2 SLICES 5,6
IFLINVRECEQe2.AND.KK.GEL.4) GO TO 50
GO 10 12 )
DO €0 K=1,2
DO. 80 J=1,55
DO 80 I=1,11¢
. MAN(J'I'K)’:O

8C - CONTINUE

DO 3 K=1,6

DO 3 J=1,55

0O 3 I=1,112

MAN2(15,J,K)=MAN{(J, 14K}
3 CONTINUE

CALL OISCNT(FILEZleVRECyloMANZ)
GO TO 70 :

-\
(o]
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~N

<)

OO0 O

~NOOO

18
15

CONTINUE
IF(KK.EN.6)GQ TO 101
CONTINVE
CONTINUE

INTERCHAMGE X-~Y COJRDINATES

ROTATE COMPUTER MAN 90DEGREES ABOUYT Z AXIS
D0 2 K=1,6

DO 2 J=1,55

00 2 1I=1,110

MAN2(1,J,K)=MAN(J,y14K)

CONT IMUZT

CALL DISCWT(FILZ2,INVREC,1,MAN2)

GO 10 11

PRINT OUT COMPUTER MAN IN MCSAL1C FORM FRCM NEW FILE
CONTINUZ

CALL DISCSUL3)

DO 15 RZCCRD=1,14

CALL OISCRD(FILZ2,RECIORD,1,MAN2)

K IS EQUAL T SLICE NUMBRER WITHIN EACH RECORD
DO 18 K=1,6

DO 16 J=1,55

DO 16 I=1,11:

WORK3(1,J)=MANZ2(]1,JeK)

CONTINUE :

CALCULATZ CR.,SS=-STCTIIN NUMBER (1-84)
SLICE=({(RECORD~1)%6)+K

CALL MDSAIC(WORK3,SLICE)}

CONTINUE

CONTINUE

END
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CONSTRU CT SUBMATRIX
FOR TH!S SLICE

REFLECT SLICE
ABOUT MIDPOINT

COLTULT Y AT

RS (8

DO SLICE- 1, 6

D IN FIRST CARD
ARGUMENTS PERTAINING
TO NEW SLICE
CARDNUM, ARGI,ARGZ,
ARG3, ARG4, ARGS, ARGE

2) COPY RERECTED
BATA ONTO MAIN
MATRIX (MAN)

DO 1ROW = 1, ARGS

READ IN ADDITIOMAL
-+ SLICE ARGUMENTS PERT-
AINING TO CURRENT ROW
TISSUE CODES
ARGT, ARCS, ARGY, ARRAY

RIVERSE SLICE- ORDER

[ ARRAYQU - ARRAYN+D |

PRINT OUT CONTENTS
OF ARRAY, ARGI,
ARGS, ARGY

7= ARGT

NN = (ARG9-ARGS) + 1 I

X = (ARGB+1) - 1
MAN (), 1X) = ARRAY(1}

INTERCHANGE (1, 2

TO NEW DISC PACK

PRINT OUT DATA TO
CHECK ARRAY FOR
ACCURACY

OF X-AXIS

0 | - 1,110)~

X = 1114
WORKLU, [} = MANG, IX}

PRINT OUT REFLECTED
DATA IN VWORK
ARRAY

8 QUTPUT BUFFER (MAN]) ———er]

ZERD WORK ARRAY AFTER
EACH SLICE 1S COMPLETED————*

COORDINATES ——————|

TRANSFER FOOT ADDITIONS

ATITIYN PROGRAM

MANG, 1} = WORKLU, 1)

[aNaw, 1.km1 = man, b

[Ny, ) = 12Er0
WORKIIIY, 1) - 1ZERO

[MANG(1 1,10 < MANIL, 1K) |

I RECORD - ll
OPEN DISG 55022
CALL DISTOL3, NAME2, D15C2)

WRITE FOOT SLICES
ONTO NEW DISC FILE
PRINT OUT NEW ADDITIONS CALL DISCWIIFILEZ, RECORD, 1, MAN3)

70 CHECK DISC FILE FOR

ACCURACY

“READ IN FOOT SLICES
DISCRDIFILEZ, RECORD, I, MAN3)
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> W

OO0

1390

101

ocOOON

60
15
123

LISTUSTART)

MAXT{S)MINS

MAX (23D T )LINES

COMM DISC 55022 TQ UNIT 3

INTEGER CARDNUM,ARGLl1ARG2sARG3¢ARG4 s ARGS ¢ ARGO ¢ ARRAY ,WORK] o PLANE
INTEGER ARG74ARG3»ARGY

INTEGER WOTH, HGHT

INTSGER FILE2,DISC2

INTEGER REC-.RO

INTFGER SLICE

INTEGER WCRK3 ' '
DIMENSIUN ARRAY(55),PLANE(5U2C) ¢WIRK1({55,110)
COMMON/WCRK3I/WORK3(110,455)
COMMON/MAN3/MANTI(110,5500)
COMMON/MAN/MAN(55,119) v
COMMON/MANL/NANL(55,4110+6)
COMMCN/MANR/MAN2(55,11046)
COMMCN/NAMEZ2/NAMNE2(4)

CATA I17ZERC/Q/

DATA DISC2/12HS5D22 CMAN/

DATA FILEZ2/10HINCAP 80DY/

THIS SUBRCUTINES READS THE ADDITIONAL FOOT
SLICES ONTO THE DISC FROM CARDS. THUS THE
INCAPACITATION MCDEL INCREASES IN HEIGHT

THIS PROSRAM ADDS 6 AODITIOMAL PCRTIONS TO THE FEET

IN THE IMCAPACITATION MAN

ARG1 = STARTING POSITION OF SUBMATRIX OUN Y AXIS
ARGZ2 = END POSITION OF SUBMATRIX ON Y AXIS
ARG3 = STARTING POSITION OF SUAMATRIX DN X AXIS
ARG4 = END POSITION  OF SUBMATRIX TN X AXIS
ARG5 = NUMBER OF COLUMNS FOR SUBMATRIX

ARGS6 = MNUMBER CF ROWS FOR SUBMATRIX

ARGUMENTS 7-9 PERTAIN T EACH INDIVIDUAL ROW OF TISSUE CODES

ARG7 = Y COORDINATE OF ROW
ARGB = STARTIMNG X COORDINATE OF TISSUE CODES
ARGS = X CCJRDINATE WHERE TISSUE CCDES E£ND

DO 2000 SLICE=1l,6
READ(S,1ZCICARDNUM,ARGL yARG2 y ARG3 y ARG4 4 ARGS 4 ARGS
FORMAT(13,1X,614)

DO 1000 IRQOW=1,ARG6

READ(5,101) ARGT7,ARCB8,ARGI, (ARRAY(N) M=)1,24)
FORMAT(T125,1X,12,1X412,12,2313)

DO 10 I=1,24

IF(LARRAY (1) .GE. 1) AND. (ARRAY(]I).LE.200)) GD TO 10
ARRAY(I)=IZ2EROD

CONTINUE

SHIFT TISSUE CODES UPWARDS IN IXPUT BUFFER(ARRAY)
SUCH THAT ARRAY(1) CONTAINS AN ENTRY

CALCULATT INDEX TO RETRIEVE CORRECT ENTRY FROM ARRAY
CONSTRUCT OUR SUBMATRIX WIRKLI(YeX) USING QUR ARGUMENTS
IFCARRAY (1) .NELJ)GOUTO 75

DO 60 N=1,23

ARRQY(N)FARRAY(N*I,

CONTINUE

GOTO 65

CONTINUE

WRITE(6,103) (ARRAY(I),1=1,24)

FORMAT(1 Xq2413)
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TRANSFER CONTENTS OF ARRAY TO WORK1
USING ADDIT( .NAL DATA READ IN
INSERT STRY IN CCRRECT LOCATION
CONSTRUCT SUBMATRIX FOR THIS SLICE
PRINT ARG7,ARGB,ARGY
WRITE(6,1C4) ARGT7,ARGH,ARGY
104 FORMATIS5X,3(12,2X))
. MDTHECARG4=ARG3) + ]
HGHF=tARG2-ARG
J=ARG7
NN={ARGI-ARGSBI+1
DO 200 I=1,NN
IX={ARGA+1)=1 '
MAN(J, IX)=ARRAY(1)
200 CONTINUE
1000 CONTINUS
c PRINT OUT DATA TO CHECK ARRAYS FOR ACCURACY
DG 300 K=1,55
WRITE(6,41C2) (MAN(K 1),1=1,55)
300 CONTINUSZ
192 FORMATI(3 .13,/, 25131
c REFLECT SLICE ABGUT MIOPOINT OF X-AXIS THE LINE X=55
c COPY REFLECTED DATA ONTO WORK MATRIX
DO 503 J=1,55
00 500 I=1,110
IX=111-1
WORK1(Js I)=MAN(J, IX)
500 CONTINUZ
c PRINT DUT REFLECTED DATA IN WORKL ARRAY
D0 400 K=1.55
WRITE(5,1C6) (WORKL(Ks1),I= 56,110)
1C6 FORMAT(3::13,/42513)
472 CONTINUS
c COPY REFLECTED DATA ouro MAIN ARRAY {(MAN)
DO 600 J=1,5%
DD 600 1=56,110
MAN{J,1)= HORKI(JpI)
600 cowrxnur

(aXaX2XaXa)

C REVERSZ SLICE LRDER IN JUTPUT BUFFER{MANL)
c FOCT SLIZES WILL BE CROSS-SECTIQHS 79-B84
KM=T7-SLICE '

0O 900 J=1,55
00 900 I=1,110
MANI(J, 1, KM)}=MAN{J,T)
933 CONTINYE
c . LERQ WORK ARRAY AFTER EACH SLICE IS COMPLETED
DO 105 IY=1,55
00 105 I=1,110
MAN(1Y,1)=1ZER0O
WORK1(1Y,I)=1ZERD
105 CONTINUE
200C CONTINUE
THESE ADDITIONAL FQOT SLICES AND THE PRECEEDING FQOT SLICES
ARE NOT CUTS MADZ PARRALLEL TO X-Y PLANE

INTERCHAIIGE X~Y COORDIHNATES

ROTATE CUMPUTER MAN 90DEGREES ABQUT Z AXIS
00 2 K=1,6

DO 2 J=1,55

00 2 I=1,110

2XsXsXaXs!
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MAN3I(I,J,K)=MANL(Jy1,4K)

CONTINUE

READ IN tEW DISC FILE 55D22 RECORD 1
RECCRD=1 '

CALL OISCODL{3,NAME2,DISC2)

CALL DISCWTUIFILE2yRECIRD91¢MAN3)

CALL DISCRDI(FILEZ2,RECORD,1¢MAN3)

K IS EQUAL TQ SLICE NUMBRER WITHIN EACH RECORD.
00 18 K=1,6

DO 16 J=1,55

00 16 1=1,110

WCRK3(I,J)=MAN3(],¢J,K)

CONTINUZ

CALCULATE CROSS-SECTION NUMBER (1-84)
SLICE={(RECIRD~1)%6)¢K

“CALL MOSAIC{WORK3,SLICE)

CONTINUZ .

CONTINUE

END
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SUBROUTINE MOSAIC (KSI 1)

SEARCH NEW

.SLICE FOR

TISSUE CODE
ZERO

M—{ GRID (L,J)=BLANK]

— N

Y
{ GRID(L,J) = Psﬂ

A TISSUE CODE 5
WAS ENCOUNTERED —=

1S TISSUE CODE
STORED A VALID
TISSUE CODE

KSI{L,J) =CODE(K)

INVALID CODE ———=
| GRID(L, J) = ERROR|

SUBSTITUTE
SYMBOL FOR

= SYMBOL (K)|

ngﬁgelé”—“— PRINT [ORD(J), J=l,llm

DO L=1,55 )

* PRINT PRINT LEFT EDGE; GRID(L,J), J=1,110;
SLICE —= RIGHT EDGE
Py

PRINT LOWER S
BORDER ——e—\PRINT [ORD(J), J=1,112] |

\PRINT CROSS SECTION NUMBER(1) |
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ZXXFRXRe=TOMTMOO®D>

SUBROUTIME MGSAIC(KSI,I)

DIMENSIJ i KSI{110,55)4,GRID(110,55),CRD(112)

COMMON/SYMBGL/ZSYMBOL (200)

COMMGN/CLDE/CODE(200)

INTEGER KSI,GRIDySYMBOL,CODE,ERRGRyBLANK,EDGEL EDGE24+ZERD,

PER,GRO

DATA SyYMuBcCcL/ :
1H0lewylHE.lHR.lHT,lHY'IHleHIolHO,IHPylHA.lHS.lHOQ
1HF y» 1HGy LHHy 1HJ g LHK g THL y LHZ o LHX 3 LHC 3 LHV o LHB 9 1HNy 1HN,
1“0'lHIQlHZ'1H3'1H4’1H5'1H611H701H801H9'lH°'1H“'lHE'
lHR'lHT'IHY'lHU'l"l'IHG'1HP'1”A'1HS’1HD'IHF'IHG'IHH.
1HJ s 1HK s 1HL s 1HZ ¢ LHX g LHC g LTHV o LHB o LHMa LHM g LHO y LHL o 1H 2,
1H3, 1H4, 1HS s IHO 9 LHT s 1HBy LHY9 1HO ¢ LHW LHE , LHR 4 1HT 4 LHY,
IHUIlHXTIHQIIHPOIHAllHS'IHD'IHF'lHGllHH'IHJ'lHK'lHL'
1HZ ¢ 1HX s 1HC » LHV g 1HB o LHN g LHMo 110 o1 HL y 1H2 y LH3 , 1H&,y LH5,
1H6'1H7'lHa.1H9.lHQ,IHN'lHEleR.lHT.lHY.lHU!lH‘.lHO.
1HP 4 1HA L 1HS LHD y IHF g LHG y LHHy LHJ o LHK g LHLU ¢ LHZ 4 1HX 9 1HC
1HV, 1HB e 1HN, LHM g 1HO » 1H1 y 1H291H3 ¢ LH4 ¢ LH5 4, LH6 ,1HT s 1 HB,
1HO, 1HQ s 1HW THE 3 LHR 3 IHT , LHY s LHU» LHI » 1HC. o LHP o LHA 4 1HS
1HDy LHF 4 1HGy 1HHy LHJ o LHK y THL y 1HZ s LHX 9 1HC o LHV s 1 HB 4 LHN,
1H“.1H011H1'1“291”3.1“4'1“511H6'1H7.1H8.1“9.1"001““.
1H3, l1HT, IHT, 1HL s 1HR 4 1 3% H~/

[«-I0- 2020 _J5- 3820 Jb 29 8 2 b 8 & 24 [

DATA CODE/
293v49¢5+69239T708,9910,424,11,12,
13,14,179915,16417418,173,174,19,20,21,22,
2595592652 7+28929930,31432,175,176533,34,
3553693 7+438439940941,42,177,178,43,44,45,
46967948+149+52°951952953954973455456457,
58959960,61962963464,65,6646T7:68,75,69,
TCeT19T29734960T49T69T779782794180980481,
B82983484985986987+488y89999,1°C 992991492
93494495,964,119,97,98,101,200,102,103,104,105,
1064110,:11,107,108,109,112,113,114,115,116,117,118,
1199,120,12191229123,1249125+1264,127,128,412%9,130,4131,
132,133,134,135,1%36,137,138,139,140,141,142,1406,143,
1444 145914741494150¢15141529153¢154415541564157,158,
159,160916191629163,1649165,1664167,1684169,17549171,
172,181,182,183,184,13%C/

DATA ERRIR,yBLANK,EDGEL+EDGE2,ZERCHPER/LIH=y1lH ,1H.olHeaplHOGLIH,/

DATA N /71877

DATA (RO /112%1H./
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25

35
20

107 .

106

8%

100

70

PO 20 J=1,55
00 20 L=1,116
IF (KSI(L,J).EQ.Q)IGO TO 70
00 25 K=1,N
IF(KSI(L,J).EQ. CODE(K))GOTO 30
CONTINUE
GRID(L,J)=ERROR
GOTO 20
GRID(L,J)=SYMBIL(K)
CONTIHNUE ‘
 WRITE(E4107)
FORMAT(Y +Y*)
WRITE(6,1C6) (ORD(J)4J=1,112)
FORMAT(112A1)
DO £5 J='1,55
JJ=56-J
WRITE(6,:C6)EDGEL, (GRID(LyJJ) aL=1,110),EDGE2
CONTINUE
WRITE(6,1C6){ORD(J) 4J=1,112)
WRITS(6,100)1
FORMAT( )% 446X, 'CROSS SECTION®315,35Xe*+X*)
RETURN
GRID(L,J)=BLANK
IF{MOD{J,10).EQ.6.AND, MOD(L,IO).EQ.O)GRID(L'J)=PER
60 TO 29
END
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