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Chapter 1

Review of literature and statement of problem

l.1 Broad perspective

In the pastsy clothing was made at home by hand., Thus, it was
made to fit the wearer., With the advent of modern manufacturing
techniquessy clothing started being mass produced. Patterns used to

sew one's own clothing at home were also being mass produced.

Today's standard system of sizing was developed during World War
I1. Enormous amcounts of uniforms were needed for the troops. Meas-
urements were taken to mass produce these uniforms. The measure=-
ments were compiledy analyzeds and wused as a basis for today's
standard sizes. Since then, no such large=scale analysis of the

human figure has been done.,

Currently there is a problem with the fit of ready-made patterns
and ready-to-wear clothing. They don't fit a majority of the peo=-
pley because people don't tend to come in standard sizes [bro 861,
This is one of the main reasons for the current popularity of knit
fabrics. Where the garment does not fit oproperlys the fabric
gives, The fashion and garment industry have also tried to allevi=-
ate the fitting problem by creating <clothing with Jloose=fitting
silhouettes, These approaches simpiy avoid the fitting problem.
The pattern industry has attempted to solve the problem by offering

patterns with a range of three different sizes. The rationale be-=



ing that you may be a size 12 at the busty a size l4 at the waists
and a size 16 at the hipse Unfortunatelys a person's measurements
may not fall within the size range offereds and there are many oth-
er variables which must be taken into consideration for a proper

fity besides circumference.

Helen Brockmany Professor Emeritus at Kansas State Universitys
has developed a pattern drafting method that will produce a pattern
that fits exactiy., By gathering empirical data on over 800 womens
Brockman has developed this methodology for a basic skirt pattern,
a basic bodice patterny and some design variations of the basic
skirt and bodice. She is currently developing pattern drafting

methods for the basic overblouse and some variations,.

This methodology requires expertise in pattern=making and con=
sumes time that today's career woman can not afford. Helen feels
thatsy in order for this method to benefit the woman of todays this
pattern=drafting method should be automated and made easily avalil=-

able.

l.2 History

In the pasts several companies have sold computer produced
clothing patterns, These included Surefits Compusize by Unos and
Fashion Futures of Seattle, Washington., They are no longer in
businesss probably because their patterns simply did not fit [(bro
86l. There are some current attempts and successes at automation

of varijous pattern drafting methodologies., Laura VYarneys Ph.,D. and



her son Douglas Varneys have completed ana are currently marketing
the basfc pantss skirt, and bodice patterns through their companys
Clothing Design Concepts [var 861, Their drafting method has been
implemented in Basic and is being run on an IBM personal computer.,
The patterns are being drawn on a Houston Instruments plotter. The
patterns are marketed by mail through the Vogue pattern bookse.
Laura checks and adjusts each pattern individuallys before it goes
out in the mail. Although the details of pattern drafting metho=-
dology are not known to this authors Clothing Design Concepts ap=-

pears to be quite successful in the market place.

With at least one successful computerizeds individualized pattern
effort available by mail; it seems reasonable to explore the proba-—

bility that such a system could be made available more convenient=

Iy.

In order for the automated pattern drafting system to be of any
valuey it must be easily available to a large percentage of the po-
pulation. In many wayss, the ideal place to set such a system ups
would be a piece goods store. Trained personnel would take the
proper measurements. The numbers could then be punched in at the
terminal and a pattern would be drawn on the plotter. Since most
people's bodies are not symmetricals alterations would probably
still have to bpe made to the pattern at this point to further cus=—
tomize it for a particuliar individual. To avoid errors during the
alteration phases there should be a separate room with muslin and

sewing machinesy where the customer could sew a muslin using the



pattern, After the muslin is sewns the trained personnel would
make any needed alteration and enter those alterations to produce a
corrected pattern. Once a correct basic pattern is achieveds the
customer could choose from the style variations offered and a pat-

tern with that styling could be plotted.

The system should consist of a personal computer and a plotter.,
The wuse of a personal computer; rather than a mainframes would al=-
low a financially feasible on=site system. The use of the plotter

would allow immediate resultsy in the form of a printed pattern,

In the pasty there were too many ambiguities left wup to the
Judgement of the pattern makersy wnich made it impossible to auto-
mate pattern drafting. Brockman has removed all of these ambigui=
ties by creating tables which contain unambiguous information need=—
ed to draft a pattern., These tables provide the key to the

development of an automated pattern drafting program.

l.3 Scope of the prodect

The scope of this research project is automation of the basic
skirt drafting method wusing Turbo Pascal. The front and back of
the basic skirt pattern will be simulated on the screen. Since
Brockman continues to wmodify and improve her pattern drafting
methodology; this project is limited to the implementation of the
method as it existed in January of 1985y when this research was

commenced.,



l.4 Qverview

This paper is broken up into four chapters. Chapter one contains
a review of the related worky a statement of the problemsy and the
scope of the research project. Chapter two <covers the specific
problem from the point of view of the pattern maker, Brockman's
entire drafting process is explaineds beginning with how certain
measurements are taken and transformed to the needed information.
Also included are tables of information wused during the pattern
drafting process. Chapter three contains an overview of the pro-
gram designy a hierarchy diagram showing the calling structures and
a table of the inputs and outputs for each module. Chapter four
discusses what the program does and possible improvements. The ap=

pendix contains a user's manual and the source codee.



Chapter 2

Qrafting the Basjic 3kirt Batterp Using the Mod-y-lar Pattern System

The Hod-u-iar Pattern System is the methodology developed by Pro-
fessor Emeritus Helen Brockman. Brockman likened the system to the
concept of modﬁ!ar furnitures since "the wuser chooses separate
parts and assembies them". [bro B85] This chapter will cover the
steps for drafting by hand a basic skirt pattern using the Mod-u—
lar Pattern System. The basic skirt is not meant to be worns but
is rather the "biueprint™ from which various skirt styles may be

developed.

This chapter describes in detail that system and its usage as a
hand methodology. Chapter 3 uses this work to create a computer

system for the production of computerized patternses

2.1 Necessary Supplies for Qrafripa a Basic Skirt Pattern

Listed below are the supplies and tools needed to draft a basic
skirt pattern. These must be available pefore the pattern drafting

process can begin,

plastic #60 curve

metric aluminum hipcurve
scissors or razor oplades
metric tape measure
tracing paper

magic tape

HB pencil

straight pins

yardstick

rubberband

men's medium undershirt
musl in

skirt template & worksheet (Furnished with the Skirt Book)
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2.2 The 3kirt Worksbeet

The skirt worksheety shown in figure 2=1ly is used to make the
process of taking body measurements and calculating pattern meas=-
urements easier. Measurements ls 2y 3y 49 and 6 of the skirt
worksheet are the five measurements that need to be taken on the
body. The remaining entries are calculated from these five body

measurements,

2+2.1 Freparation for Measurement

In order that the resulting pattern fits properlys it is essen-—
tial that the measurements be taken by a trained person to ensure

correctness.

Several jtems are needed in preparation for body measurement to
facilitate the process. Firsts two one—inch wide muslin bands are
needed, One should be long enough to encircle the waist and the
other should be slightly longer than the hip circumference. A body
shirt is also needed to provide a smooth measuring surface. A
men's wundershirty with opened shoulder seamss is neededs The un=-
dershirt is to be put ons over any undergarments ﬁormally worns and
pinned at the shoulder as shown in figure 2-2({a). The two sturdy
bands are now needed. The waistband should be pinned snugly around
the waist and the torsoband should be pinned 20 centimeters down
from the centerfront of the waist. This torsoband must be parallel
to the floor. A yardstick or meterstick may be used to measure the

distance from the front torsoband to the floor., A rubberband may



be used to mark that distance. The back torsoband should be pinned
so that it is the same distance from the floor. Preparations are

now in order for body measurement to begin.

(a) (b}

Figure 2-2. Body measurements (a) front (b) back

2.2.2 Taking the Body Measurements

Five body measurements are needed in order to calculate all the
measurements to draft the basic skirt. These are the heightys

we ighty waistline girthy torsoline girthy and centerback length.

Body height is to be recorded without shoes., The height must be

Known in centimeters or be converted to centimeters from another

systemy e.g9.9 feet and inches (to convert height into centimeterss,

determine the height in inches and multiply by 2.54).,

Record the body weight in pounds with the undergarments on.,

The torsoline girth measurement is to be taken with the tape



measure firmly around the torsopand. A metric tape measure must be
used for both this and the remaining measurements. Round the

resulting measurement to the nearest centimeter,

The waistline girth measurement should be adjusted to be smalier

than the torsoband girth by an even number of centimeters.

The final body measurement to be recorded is the «centerback
length. This is done by measuring at the centerback from the top

of the waistband to the top of the torsocband. See figure 2=2{b).

2+2+3 Jraopsforming the Body Measurements

Entries 59 75 8s 9y 10y 11 andsy 12 on the skirt worksheet are
determined through the combined use of the input measurements and
lookup tables,

5. The differential is calculated by subtracting the waistline
girth from the taorsoline girth. The differentijal sizes range in
even numbers from 14 to 40.

7. The sideseam number is determined by looking up the associated
differential in the pattern width tabley see appendix D. The
sideseam number ranges from one to seven.

8. The pattern width at the waistliine can be found by differen=-
tial and waistline girth in the pattern width at the waistline
table.

9. The pattern width at the hipline can be found by differential
and waistline girth in the pattern width at the hipline tabley see

appendix D



10, The bodytype is determined by the difference between the
centerfront and centerback length. Bodytype "A"™ has a long front
and a short back. Bodytype "B"™ has a normal front and a normal
back; Iless than ane centimeter's difference. Bodytype "C" has a
short front and a long back.

11, Each bodytype has three possible subtypes. If the boaytype
is "B", then the subtype is determined by weight. Subtype "=" |js
at least 15 pounds underweights subtype "+" s at least 20 pounds
overweighty and subtype "=" s between 15 pounds under and 20
pounds over the normal weight. The normal weights depending on
height are given in the height/weight tabley see appendix D. If
the bodytype is "A"™ or "(C"s then the subtype is determined by the
amount of difference between the front and back length. Subtype
"=" js a one <centimeter's differences subtype "+" s a two
centimeter's differences and subtype "a" is a three centimeter's
difference.

l12. The dart template page number can be foung in the lookup
table shown in figure 2=-3, It is determined by bodytypes subtypes
and differential.

Items 13 to 17 on the skirt worksheet are for drafting verifica-
tion of the final pattern. This step is beyond the scope of the
implementation project as the skirt pattern will only be simulated

to the screene.

2e2.4 An Example of Transforming the Body Measurements

This example will illustrate the methods used to derive the skirt

worksheet entries from five body measurements, Assumes for this



Figure 2-3.
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BODY |SIDE DF DART TEMPLATE PAGE NUMBERS
melsn) sm [0 [0 [ 0 | @
| | /16 ¢ TR
| 2 | 18/20 ¢s i 19
3 | 2/2 ¢e 13 g0
Ald | 2/28 7 | 14 g/
S | 30/3 63 75 §2
6 | /3% 69 76 §3
T ] 38/u0 70 77 '
| 14 /16 29 g9 9
B | 18/20] &% §9 96
3| 2/ g6 90 g7
B 4 | 26 / 28 $1 q1 938
5] 30/32 q2 %9
6 | »/%. 93 Joo
T | 38/us0 - 94 lof
| 14 / 16 lo2 109
2] 18/20 lo3 1o
3122/ lo 4 1) A
(: 4 26 / 28 o5 12 7
5| 30/3 106 113 (g
6 | n/% o7 )4 nq
7] 38 /10 (o8 (5 |20

Dart template page number table

input measurements

exampley that the given measurements are items ly 23 3y 49 and 6y
shown in figure 2=-4. The combined use of these
and lookup tables determines entries 5y 7y 8s 9y 10y 1lly and 12
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l. E HEIGHT {(without shoes) i 5'2" or 158 cmE
2. g-HEIEHT (ultho::-;;;ergarm;nts) o E_---II;-T;;---—E
3. ! TORSOLINE GIRTH R i 93em
4. | WAISTLINE GIRTH i e7om
5. %-DIFFERENTIAL (;:_:-;:; ----------------- %-----z;-:; ----- %
6. | CENTER-BACK LENGTH (L to TL) P 195 en
N e N S e ———— i
\TPATTERN TEMPLATE INFORRATION —— ~~~="""===========- E

Zs %'EYBEEEIE'EGEEEET'I'E'E"Z'5 6 7 "'?"""Z """"" E
8. | PATTERN WIDTH AT WAISTLINE 0 27en
9. E-PAT;E;N NIDT;-AT HI;:;;E- ) o --;----g:;-:; ----- ;
e e R e e e e R merem e i
E'EKE?'TEEFEETE'EEEEE?TEQ """"" - TToTTTTTTTTTTTTTT :

10. E'EEB?T?FE: (A) 3y ¢y T T i B 'E
1. SUBTYPES (=) (=) (n) (1) & e {
12, ! DART TEMPLATE PAGE NUMBER o e i
e ——— —————— - il e e H
E’FTEIC‘BEEF?NE'FE RIFICATION ~ T

13, E'EZETJHE?E?EE'T;TIE'EZFEE'ZTEEEET'""T """ T '
________________ R N S

14. | FRONT WAISTLINE (with darts closed) ;' .
15. { COMBINED BACK AND FRONT WAISTLINES & j
lo. i WEASURED WL GIRTH / 2 (inmm) s ;
17. E WL ;:;E ) T T E --------------- ;

:

Figure 2=4. A skirt worksheet example
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of this same worksheeta. All steps will be numbered by the
corresponding worksheet number for clarity.

4, The first step is to verify that the waistline girth (67 cm)
is smaller than the torscline girth (93 cm) by an even number. If
the difference between the two is oddy then 1 cm is subtracted from
the waistline. In this cases the waistline girth needs no adjust=-
ment.

5. The differential is calculated by subtracting the waistline
girth (67 cm) from the torsoline girth (93 cmls The result is a
differential of 26 cm,

7+« The sideseam number is determined by looking up the associated
differential (26 cm) in the pattern width tables see appendix Do
The resulting sideseam number is 4,

8. The pattern width at the waistline can be founa by differen=
tial {26 <¢m) and waistline girth (67 cm) in the pattern width at
the waistiine table, The resulting pattern width at the waistline
is 227 mm.

9, The pattern width at the hipline can be found by differential
(26 cm) and hipline girth (93 ¢cm) in the pattern width at the hip=
line table. The resulting pattern width at the hipline is 246 mm,

10. The bodytype is determined by the difference between the
centerfront (20 cm) and centerback length (19,5 cm). The resulting
difference is «5 cmi less than one <centimeter's difference., The
bodytype is "B"™ with a normal front and a normal backe

11l. Each bodytype has three possible subtypes. If the bodytype
is "B"s then the subtype is determined by deviation from normal

weight. The normal weights depencing on height are given in the
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height/weight +tables see appendix 0« According tec this tablesy the
normal weight for a height of 158cm and a differential of 26cm is
117 pounds. The input weight was 118 pounds; 1l pound over the
norm. Weights 15 pounds under to 20 pounds over fall into the Sub-
type "=" category.

l12. The dart template page number can be found in the |ookup
table shown in figure 2-3. It is determined by bodytypes subtype,
and differentiale The dart template for bodytype "B"s subtype "='",
and differential 26 may be found on page 91 of the Mod=-u-lar Pat-

tern System skirt book.

2.3 Dratting the Pattern

A pattern template is provided with the Skirt Book to facilitate
drawing the guidelines and the sideseams. The back pattern frame=
work consists of five guidelines; the waistlines control liney and
hipliney which are parallely and the centerliney which is perpen=-
dicular. These guidelines are simply traced from the template to
produce the back pattern template. Then the pattern width at the
waistline{figure 2-1.8) and the pattern width at the hipline(figure
2-1.9) are marked on the waistiine and hipline guidelinesy respec=-

tively,

243.2 Qrawing the Sidesesam Line

The pattern templates shown in figure 2=5, is also used to draw
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the sideseam line, Seven different sideseam templates are provid—
ed. Each has a corresponding number. In order to determine the
appropriate sideseamy match with the corresponding number on skirt

worksheet item number seven,

WAISTLINE 1111\ _
CONTROL LINE i
HIPLINE
T
-F---
CROSSMARK !
| 1L L
1l 2349 S67

Figure 2=5. Skirt pattern template

In order to trace the appropriate sideseams first align the trac-
ing paper over the sideseam template. The horizontal guidelines
should be aligned and the sideseam line should intersect at the

waistline pattern width marked previously, Sideseam 1,2y and 3 may
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be drawn using the ptastic #60 curve and sideseams 4y 59y 6y and 7
can be drawn with the metal hipcurve to the matchmark on the tem-
plates The line below the match point may be drawn using a

straight ruler as it is a straight line.

2+.3.3 Marking the Locations of the Dart Center Lines

There are two darts on the back basic skirt pattern; the one

closest to the centerline is known as the panel dart and the others

which is closer to the sideseams is known as the side dart. The
center line of the panel dart is a third of the distance from the
centerback |ine and the sideseam line on the waistlines shown |{n
figure 2=6, The side dart's center line is the midpoint of the

distance between the panel dart center and the sideseam | ine on the

waistline.

cB ONE~THIRD MIDPOINT 4

T Ll

HIPLINE

Figure 2=-6, Location of the dart center lines
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23,4 Drawina the Front Pattern Ecamesork

The front pattern draft is developed on the lower half of the
back patterny since it will be a mirror image of fhe back pattern
at this point. In preparation, the pattern must be turned face
downy folded in half with the centerline folded up on jtself and
the bottom crossmark matching the waistlines and pinned in posi-
tion, The waistlines control lines sideseam lines and dart center
marks may now be copied from the back pattern framework. The
resulting front patterns shown in figure 2=7y will be a mirror im=-
age of the backs since the differences between the front and back

pattern will not occur untijil the darts and waistline are added.

2.3.5 Drawipg the Pattern Darts

A dart template is provided with the Skirt Book to facilitate
drawing the basic skirt pattern's darts, The appropriate template
is determined by bodytype and differential size. The dart template
is wused to trace the four waistline darts and the centerfront -and

centerback waistline levels.

2.3.5.1 Dart Center Lines

The dart center lines for the front and back pattern are drawn
first. The center line for the front and back panel darts is drawn
by connecting the previously marked panel crossmarks. The center
line for the front and back side darts is drawn by connecting the

previously marked side crossmarks.,



CB _ . 1
CENTER LINE CENTER LINE
PANEL DART SIDE DART

—— ——
) o

Figure 2=7. Front and back pattern with dart center {ines

2+3.5.2 Back Pattern Qaris

The back skirt pattern is placea over the back dart template to

draft the back pattern darts. The waistline and control |line on
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the pattern must always be matched to the waistline anada control

line on the template.

Firstsy the center back level is markeds, if it is different from
the waistlevel. This is accomplished by matching the center back

lines on the skirt pattern and dart template.

In order to draw the back panel darts the pattern is shifted to
t he left so its panel dart center line matches that on the tem—
plate. First the top line of dart is traced. Then the horizontgl
line at tip of dart is traced over to the side dart center line.,
Then the gart is arawn using a rulery as the back panel dart is al-

ways straignt.

In order to draw the back side darts the pattern‘ is shifted to
the left so its side dart center |ine matches that on the template.
First the top line of dart is traceds Then the straight portion of
the dart is drawn using a rulers and the curved portion is drawn

with a #60 curve.

2.3.5.3 Eront Pattern Darts

The front skirt pattern is placed over the front dart template to
draft the front pattern darts. The waistline and control line on
the pattern must always be matched to the waistline and control

line on the template.

Firsty the center front level is markedy if it is different from
the waistlevel. This is accomplishea by matching the center front

lines on the skirt pattern ana dart template.
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In order to draw the front panel darts the pattern is shifted to
the right so its panel dart center line matches that on the tem-
plate. First the top line of dart is traced. Then the horizontal
line at tip of dart is traced over to the side dart center line.
The front panel dart may be curved or straight. The straight part
of the dart is drawn using a ruler. If there is a curved portiony

it is copied using a #60 curve.

CB

| |

!

|
|

I

En] = 11 J

Figure 2=-8. Front and back pattern with darts
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In order to draw the pback side darts the pattern is shifted to
the right so its side dart center {ine matches that on the tem-—
plate. First the top line of dart is traced., Then the straight
portion of the dart is drawn using a ruler, and the curved portion
is drawn with a3 #60 curve. The resulting combined front and back

pattern is shown in figure 2-8.

\f Lol |

1. PANEL SECTION FRONT PANEL SECTION POR TYPE A PATTEANS

2. MIDDLE SECTION

]
—
—_—]
[———.
_——

|/ |

3. SIDE SECTION

Figure 2-9., Waistline curve drafting steps



2.3.6 Waistline Curve

The H#60 curve is used to draw the waistline curve from the waist-
line to the sideseam. The waistline curve is made up of three sec-
tions; the panel sections midale sectiony and side section., It s
drawn one section at a timesy so that a smooth curve results when
the darts are closed. The following steps explain the procedures
which is illustrated in figure 2=-9. The steps for each section are

drafted on both the front and back pattern piece.

The first step in drafting the panel section is drawing a
straight line on the waistline from the centerline 10 millimeters
towards the panel dart. From that point a curve is drawn to the
near side of the panel dart. For figure types "B" and "“C" this
line curves downward and for figure type "A" this curves on the

front patterns bDOWS upward.

The middle section lying in between the panel dart and the side
dart is drawn next. In order to draft a smooth curvey, the guide
hole on the #60 curve must be directly over the panel dart center=-
line before the curve may be drawn from the edge of the panel dart

to the edge of the side dart.

The side section lies between the siade dart and the sideseam
crossmark., The gquidehole of the #60Q curve must again be directly
above the centerline of the panel dart before the curve is drawn.

This step completes the waistline.



2.4 Conclusien

The patterns are now ready to be transferred onto musiine. The
muslins are then sewn and used to check for proper pattern fit.
Revisions are made to the front and back pattern for any necessary
alterationse Once the pattern fits correctly a master copy is made
on durable paper. This pattern may then be used as a "blueprint"
for skirt styling or as a pattern for the sheath skijrt. The skirt
styles available through this pattern method are six—-gore or a-

liney eight—-gore or basic flares and pleatede.

This chapter describes in detail that system and its usage as a
hand methodology., Chapter 3 uses this work to create a computer

system for the production of computerized patternse.
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Chapter

Overview of proaram desigp

3.1 Introduction

As the name Mod=u={ar Pattern System impliess this methodology is
modular in its approache. Just as a program is modulars each sec-
tion of this drafting methodology is "reserved for on major func=
tion and tasks <closely related to that function”.(lee 851 As a
resulty the software structure of the implementation program

strongly resembles the outliine of the Mod=-u=lar Pattern System.

3.2 Jysiem Description

The research project was implemented wusing Turbo Pascal and
dBasell. Firsty the information tables developed by Brockman were
stored in dBasell database fifes. The Turbo Pascal routines, writ-
ten to automate the skirt drafting methodologys were able to access

all necessary information from user input and the dBasel]l files,

3.2,1 Wby Iurbo Pascal Was Used

Turbo Pascal was used to automate this basic skirt drafting
methodologys because it is available for use on a personal comput-
ery is capable of doing mathematical calculation of pointsy has
graphics capabilitiesy, and can access dBasell text files. Since it
was previously decided that the use of a personal computer would

allow a financially feasibie on-site systems a language that was
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accessible on a personal computer was needed. A language that has
graphics capabilities was neededs because of the graphic nature of
the skirt pattern drafting method. Turbo Pascal also makes access
of dBasell text files possible. This allows some manner of access=—
ing the tables of information developed for and used by the pattern

drafting methodology.

3.2.2 Why dBasell Was Used

dBasell was used to enter and access the tables of information
used throughout the Mod=u=|lar Pattern System methodology. dBasell
is especially suited for taople entry and database accesss A data-—
base can be created for eacn table needed., Options such as audible
feedback and preset field widths aid in error checking during data
entry. Command filess shown in appendix C, were used to output the
database contentssy therefore allowing a visual double=check of the
entries. aBasell's capability to produce text filesy allows data

access by Turbo Pascal routinese.

3.2.3 gBasell Eile Access Dy Iurbe Bascal Routines

The research project was implemented wusing Turbo Pascal and
dBasell. Firsts the information tables developed by Professor
Brockman were stored in dBasell database files, The information in
the database was then copied into text filesy shown in appendix B.
Then the basic skirt drafting methodology was implemented using
Turbo Pascaly see appendix F. The Turbo Pascal routines were able

to access all necessary information from the dBasell text files.,



- 27 -

3.2.4 A 3imple Examele of dBasell Eile Access by Lucbo Pascal

A command file can be created to transform a dBasell database
file into a text files The command "modify comm transform'" creates
a command file called transforms The contents of "transform" fol-

lows with a brief explanation of each statement's purpose.

set default to b - set default drive

accept *enter name of file to transform: ' to example

use ELexample - allow user to specify filename
set talk off - only want file contents

set alternate to example.txt = results are placed in a text file
set alternate on

list off - eliminates record number

set alternate off
set talk on

reset dBasell environment
The command "do transform" will cause the command file to execute.,
In order that the Turpo Pascal source program may use the con-
tents of the text filey the following statements are necessary. A
declaration statement is necessary to declare variable names for
the file and the data items to be read in from the file. Then a
dBasell text file name is "assigned" to that variable name. The
dBasell file name may be a string or a variable which contains a
string value. After the file read pointer js "reset" at the begin-
ning of the filey the data may be read from the file. Examples of
the necessary statements follows with a brief explanation of each

statement's purpose.

program example{inputsoutput);

var
turbo_filename: text; - declare file of type text
data_item_name: integer; - gata item to be read from file
begin
assignfturbo_filenames'dbase_filename.txt!);
reset(turbo_filename); - read pointer at beginning of file
read(turbo_filenameydata_item_name); - read data item from file

end.
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3.4 Qverview of the Program Desian

The basic software design was modeled upon the same ofganization
of tasks as the Mod-u-lar Pattern System methodology. As illus=
trated in the hierarchical diagram above the design is divided into
seven major tasks; measures pointsy draw guidelinesy draw
sideseamsy draw waistlines and label pattern., This section  will
discuss the functions, design problemss and design decisions asso-

ciated with each major task.

The first module to be executed is measure. Its functions in-
clude a wuser interface for the input of the five measurements and
calculation of the remaining items of the skirt worksheet from
those five inputs. The main problems addressed while designing
this module were the user interfaces detection of erroneous inputs

and the transformation of the input measurements.

The user interface consists of a series of prompts; one for each
of the five input measurements. Each input measurement is "echoed"
back to the user for visual verification. After all five measure=-
ments are input the user is queried as to whether he/she desires to

correct any inputs or continue.,.

Error detection is possible by the user and/or the program. The
user may detect errors through the visual feedback mentioned above.
The program may detect errors through various methods of range-
checking. Once an error is detected there must be a means to allow
user to correct erroneous input. If the user detects an error aur=

ing inputy she/he is given the option to re—enter the input. If an
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error is detected by the programs the user is first notified as to
what type of error occurred« Thens the user is given the option to

re—enter the measurements or quite

The transformation of the input me;surements was accomplished
through the combined use of mathematical calculation and informa-
tion table access. A problem encountered in this medule was that
the Iimitation of 32 fields for each dBasell datapase. This prohi=-
bited entering the two pattern width tabless each of which required
64 fields. Therefore jt was necessary to find an alternative to the
pattern width at the waist and the pattern width at the hip table.
Since part of the data in the tables was extrapolated by Professor
Brockman, it was possible to find a pattern. This pattern was used

to derive the pattern widths through a mathematical calculation.,

Points is the second major module. It calculates coordinates and
transiations and determines scaling factors for thne graphic func=
tions of the programe. The problems encountered while designing
this module were associated with the graphics mode and the scaling
method. The scaling method is dependent on the graphics mode chosen
as it determines the number of pixels. The graphics mode must be
capable of graphical as well a textual representation. The scaling
method must be easily modified to actual scale for plotting on pa-
per in the future, The scale must also be able to represent the

basic skirt in proportion on the screen.

The Turbo Pascal high resolution mode was chosens because it is
capable of simultaneous textual and graphical representation. The

"Hires" mode the screen consists of 640 by 200 pixelsy with the x-
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coardinates ranging from 0 to 639 and the y=-coordinates ranging

from O to 199.

In order to represent the basic skirt in proportion on the
screeny, the number of pixels on the x and y axis and the screen di=-
mensions must be used to determine the scale. For actual size
representation of the skirt on plotter paper this is not necessary.
The scal ing method had to be easily adjustable for both representa-
tionss In order to aliow this there are three separate interrelat-
ed scales. The first "scale™ is used like a constant and is depen-—
dent on the method of representation; screen or plotter paper. The
other twWwo are an "xscale" and a "yscatle® which are used for screen
representatione. The "xscale"™ ana "yscale" are multiples of scale,
If plotter representation is desired then these should be the scale
multiplied by one. As of nows they are scaled for proportional

screen representation of the basic skirt,.

The third modules Draw Guideiines' functien is to plot the pat-
tern framework onto the screen. This module was rather straight-
forward and without problems. It was simply a matter of plotting

the coordinates generated by the two previous modules.

Draw Sideseams is the fourth modules Its function is to draw the
basic skirt's sideseams on the screen. The major problem associat-
ed with this module was generating the #60 curve and hipcurve

necessary to plot the skirt sideseame.

The options were the use of a digitizery Lagrange interpolationy

ar SAS subroutines order to determine the formula for a needed
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curve. The digitizer availabie could only digitize a maximum area
of 8 1/72 X 11 inches. This was too small for both the hipcurve and
the #60 curve. The process of Lagrange interpolation proved too
tediouss time consumings and error prone. The alternative chosen
was to use the prewriiten SAS subroutines to generate the formula

for each of the seven sideseam curves.

Draw Darts plots the four skirt darts on the screen. The problem
associated with this module was the large number of dart templates
available. As a resulty there were too many different curves to
allow a separate calculation for eache A general purpose module
had to be developed. This module should have the ability to pro-
duce any of the dart templates by using information from a dart
table. This table must be appropriate for the given bodytype and
subtype. Through the combined use of this tablie and a series of
curve formulations rotations scalings and transiations any of the

dart tempiates can De reproduced.

Draw Waistline draws a smooth waistline curve between all the
darts from the sideseam to the centerline. The problem encountered
with this module is in achieving a smooth waistline curve once the
darts are joined. This is achieved by positioning the #60 curve
exactily as specified by Professor Brockman's methodology. The
problem results when attempting to generalize the'module for the
variety of curves which must be generated. The curves may vary in
lengths so that the endpoint of the curve usually does not lay on

the waistline.

The solution to the problem is to calculate the endpoint of the
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curve for the needed curve length. Thensy the curve may be rotated,
so that it can intersect with the end of the dart or sideseam which

is its destinatione.

Label Pattern identifies the various parts of the basic skirte.
The simultaneous representation of graphical and textual output to
the screeen is possible through the use of high resolution mode in
Turbo pascal graphics. This is a straightforward module with no

design problems.

3.5 Data Elow Descriptions

An analysis of the data flow was done for each module. A Jlist of

all the input and output variables for each module is described in
table form in appendix E« This analysis aided in the removal of
glopal access of variables by the moduless in ensuring that all

necessary inputs and outputs existedy and in organizing the lar ge

number of.variables present due to all the input needed.



Chapter 4

Scope of Lthe Research Pro.egt

The scope of this research project is automation of the basic
skirt drafting method using Turbo Pascal. The project is limited
to simulating the front and back of the basic skirt pattern on the
screensy because of time constraintse Since Brockman continues to
modify and improve her pattern drafting methodology; this project
is also Ilimited to the implemgntation of the method as it existed

in January of 1985+ when we commenced this research.

Five body measurements used in concert with the lookup tables and
skirt templates are vrequired to produce the basic skirt pattern.
This system queries the user for the-necessary body measurements.
The measurements are validated after they are read in. If an error
is detectedy the user is given the option either to continue by
re-entering the measurementss or to exit the system. If there are
no detectable errorssy the user is given the option to <correct any
errors known to her/hime. Once the skirt pattern is simulated on
the screens the user may enter new measurements to produce another

basic skirt pattern,
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4.1.2 User Ipnterface for Iable Eniry

There is another lievel of users that will be accessing this sys=
tem. Since this 1is an evolving methodologys there is a need to
modify the databases which contain the information tables, There
are currently two categories of command files, listed in appendix
s which aliow table entry to be verified and accessed by the Turbo
Pascal programe. The first type of command file prints out a for-
matted listing with appropriate headings of the requested database
file. This listing allows the user to have a hardcopy for visual
verification of the table entries., The second type of command file
produces a dBasell text file for the requested dBasell database.
This format permits access of the information by the Turbo Pascal

routines.

4.2 Eulure Exlensigos

Possibilities for future extensions may include the following:

- add the most current modifications of the method to the
pattern drafting program.

- implement alterations to basic patterns.

= allow saving of skirt pattern once alterations are done.,
= draw the pattern on paper using a plotter,

- automate the basic bodice pattern.

- automate design variations of the basic skirt and bodice.
— iesy goredspleatedsetc skirt and bodice.

- allow user to design interactively.

- add some statistics gatnering capabilities to the program to
add to the empirical data already compilede.
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User's Manual
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UserL's Magual

This user's manual assumes |ittle prior knowledge regarding the
use of personal computers. The ability of the user to insert a
disks and distinguish between the various disk drives is assumed.
It is also assumed that -trained personnel will take the five boay

measurements which are to be typed in by the user,

Eguipment Nesded

The Mod=u—lar Pattern System skirt program can be used on any IBM
or IBM compatible personal computer. A Mod=u=lar Pattern System

Skirt disk is required in addition to a personal computer.

How to 3itart Lthe Sysienm

Press the monitor and unit switches to the "on'" position. Insert
the Mod=u=lar Pattern System Skirt diskette. Wwhen prompted for the
date and timesy press the <return> key. Once the system is starteas

as many skirt patterns may be drafted on the screen as desired.

Qrafting a Basic Skirt Pattern on the Screen

The user must enter five body measurementsy in order to enable
the basic skirt to be drawn onto the screen. These measurements
are the heighty weight, waistline girthy torsoline girths and
center back length. The unit of measurement is centimeterss, with
the exception of the weighty which is measureag in pounds. The

measurements must be taken by trained personnel in orger to guaran-—
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tee a correct fite

The system uili prompt the user for each of the five measure=-
ments. skirt pattern. Each measurement is "echoed" back to the
screen to allow the user a3 visual douple=check of the entered meas-
urements. The measurements are validated after they are read in.
If an error is detecteds the user is given the option either to
continue by re=entering the measurementsy or to exit the system.
If there are no detectanole errorsy the user is given the option to
correct any errors known to her/hims Once the skirt pattern is
simulated on the screen, the user is given the option either to
enter new measurements to proauce another basic skirt pattern or to

quitea



Appendix B
Creating a dBase]]l Text File from a dBasell Database

In order to enable a Turbo Pascal routine to access
the information in the database files the information
must be copied into a dBasell text file. The
following commandg file executes the necessary
series of dBasell statements to achieve thise.
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#%#% Creates a text file for reguested database file **%

set default to b
accept 'enter file to transform to textfile ? to example

use &example

set talk off
set alternate to &example
set alternate on

list off

set alternate off
set talk on



Appendix C

Printing the Contents of a oBasell Datapase
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s*#% Prints all information in the height/weight database #»#&

sat default to a
use ht_wt

set talk off

set print on

1 height / weight table '

differential sizes'’

200 df | dfF | df | dF | df | df | SF | df | df | df | df | df | df | df
'df | df 1| skirt!®
7't | 121 14 1 165 | 181 20 |1 22 | 26 1 26 | 28 | 3@ | 22 | 34 | 36
138 | 4@ tlengthl’

?
do while .not. aof

? height,di2,d14,d16,d18,d20, d22, d24, 426, d28, d30, 322,434, d36,d38,d440, 3
L ',skirt:len
skip

enddo

set print off
set talk on
return

L]

-
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=% Prints all the information for the requested dart database =+

sat default to b
accept 'enter name of table to be printed: ' to darts

use &darts
set talk off
sat print on

]

2

7 "dart file name: ',carts

]

21, -
e 1 dart width at wl § dart width at cl (.
? vidifi back 1 front | total I back 1 fromt | total 1
2?2 ' 1 !

pl sl sl sl siplpl bl filhefl a1 s | s | 51 Ff Ib+efl?

3

do while .not. eof

7?7 diff,wlbpanel,wlbsidel,wlbsicde2,wlfsidel,wlfside2,wlfpanli,wlfpanla,;
wltotalb,witotalf,wltothf,clbpanel,clbsice,clfside,clfpanel,cltotald,;
ltotalf,cltothf

skip
enddo
go top
2
?
?2 7%, i
2y dart degrees I waistline level | cart leangth !zuicetl’
Tt back I front ! back I front Iback! front |hole I’
2' p I s | s | aplebl pl sl st pl ef Ibothl s | 5 !level!?

B

do while .not. eof

? bpdegree, bsdegree, fsdegree, fpdegree, chwlevel, bowlevel, ;
bswlevel, fswlevel, fpwlevel,cfulevel,blength, Fslength, fplength, guicdeliav
skip

encco

sat print off
set talk on
return
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Appendix D

Information Tables
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Database structure for all Dart Width Measurement tables

STRUCTURE FOR FILE: A:BEQUAL .DBEF
NUMBER OF RECORDS: Q22a7

DATE OF LAST UPDATE: 21/@1/80
PRIMARY USE DATABASE

FLD NAME TYPE WIDTH DEC
P21 DIFF N 2oz
a2 WLBPANEL Al 222
a3 WLBSIDE! N 2z
224 WLBSIDE:= N @z
Qas WLFSIDE1L N a2
2as WLFSIDE2 N a2
a7 WLFPANL L N gz
228 WLFPANL 2 N a2
223 WLTOTALE N agz
aia WLTOTALF Y a2
211 WLTOTBF N RA3
iz CLEPANEL N gz
R13 CLBSIDE N Qaz
ail4 CLFSIDE N 2z
2iS CLFPANEL N aaz
ale CLTOTALR N gz
aL7 CLTOTALF N RQaz
a8 CLTOTBF M 282
313 BPDEGREE hY ARG at
2ca BSDEGREE N a4 2t
2z FSDEBREE N B4 DAl
a2 FPDEGREE N 223 2L
23 CBWLEVEL N @23
224 BRWLEVEL N 22z
azS BSWLEVEL N riri ey
26 FSWLEVEL N a2
27 FPWLEVEL N 223
228 CFWLEVEL N 283
23 BLENGTH N 223
a3 FELENGTH N Qa3
231 FPLENGTH N Qaz
Bz2 GUIDELEVY N 213

*#% TOTRAL %+ 22282
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Database structure for height / weight table

STRUCTURE FOR FILE: A::HT_WT - DBF
NUMBER OF RECORDS: aeai?7

DATE OF LAST UPDATE: 21/01/8@
PRIMARY USE DATABAGE

FLD NAME TYPE WIDTH DEC
291 HEIGHT N rlrc]
gz Digz M A3
2Rz Di4 N D3
204 Di& N 7 e
2as Dia N A=
s Dza N 23
a7 Daz N 203
228 b4 N a3
223 D2& N a3
aia Dz& N a3
@211 D32 N aas
a1z D32 N 223
213 D34 N 223
als D3& N a3
ais D3a N Az
aie D4@ N aa3
217 SHIRT:LEN N agz

#*% TOTAL ** RAASL



dart file name: aequal

| | dart width at wl ! dart width at cl |
Idif! back | front | total | back | front | total 1
| Il pl sl st s | sl plagl bl fla+sfl p | s | s | p | 51 f |b+efl
1& 18 21 28 13 16 7 7 46 23 69 9 1@ 5 a 19 5 24
22 1 24 33 1S 18 7 3 5S4 27 a1 12 12 ] L 24 7 31
24 24 27 28 16 20 8 1: &2 22 93 15 1S5 7 2 39 9 38
28 27 29 43 17 22 1@ 13 7@ 35 105 17 17 8 3 34 i 48
32 29 32 47 18 25 1: 1S5 76 40 iig 18 19 112 4 37 14 51
36 1 35 51 2@ 28 1 17 82 45 127 2@ 21 1 5 41 16 57
49 34 4@ S4 22 31 13 19 88 SO 138 23 23 12 & 46 18 64
! dart degrees | waistline lavel | dart length iguide!
1 back 1 front | back 1 front Iback! front Ihole |
I p I s 1 s | plechb !l pl sis | pl cf Iboth! s | 2 llevell
8.2 3.2 7.3 5.5 -\ -5 4 4 6 12 130 129 6@ 1.5
3.2 9.2 7.5 5.5 -1 =-S5 5 4 ) 12 140 110 72 125
3.0 S.2 7.3 5.5 -1i@ =5 ] 5 7 fa :Se :=20 8@ 133
1.2 112.9@ 7.5 5.5 -2 -4 7 ] 7 i@ 16e@ 130 9@ 145
12.2 Q.5 7.3 5.5 =10 -4 8 7 -] 1@ 1720 14@ 2@ 1S5S
12.9 18.5 7.5 5.5 -i9 =32 9 8 -} 1 180 1S@ 1:@ 163
1.5 (0.5 7.5 5.5 -9 -3 12 9 9 12 19@ 1@ 2@ 173
dart file name: apluss
! I dart wicdth at wl 1 cart wicth at cl !
Idifl back 1 front 1 total 1 back | front | total 1
1 I pl sl sl sl s | pitpl3l flb+efl pn 1l s |1 8 | a1l 51 F |hef]
16 13 22 38 12 14 & 6 49 29 &3 9 1@ 3 a2 19 3 a2
20 22 23 33 1 16 -} 8 S7 24 ar 12 i3 4 a 25 4 29
24 26 28 39 13 18 8 19 &5 =28 93 1S S S 1 32e & 286
28 30 32 43 14 20 9 2 73 32 105 17 :8 ] 2 35 8 43
32 33 34 47 1 22 19 14 B8R 38 1 20 29 7 3 4@ 1@ Se
38 33 37 52 24 11 & 87 4@ 127 22 23 8 4 435 12 S7
42 28 4@ 56 17 26 12 18 94 44 138 25 25 3 S SO 14 &4
| dart degrees | waistline level { dart length Iguidel
1 back 1 front | back ] front lsack! front |hole !
I p I s 1 s | pledil plsisilpli| ef Iboth! s 1 p llevell
8.5 9.2 6.@ 5.5 -3 2 ] & 18 25 130 -1 50 11i2
5.2 9.5 6.8 5.5 -3 ] br i & i8 235 140 109 6@ 129
1.2 l@.@ 6.2 E.5 S Q 8 8 18 25 158 1i@ 70 13
12.5 11.9 6.9 5.5 -5 1 2 9 i8 25 180 120 8@ 140
1i1.2 111.@ 6.8 5.5 -3 1 @ 10 18 25 170 132 92 15@
11.8 11.5 6.8 5.5 -5 2 11 11 18 25 180 140 100 (60
11,5 11.85 6.2 5.5 -5 3 12 12 i8 25 190 1S@ 1i2 172
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dart file name: acelta
1 1 dart width at wl | cdart width at cl |
Idif! back 1 front 1 total | back | front | total |
| Il a1l s ! sl sl sl plplbt £filbefl pl s 1 s ! p|l 51 Ff la+ef)
16 21 22 30 9 14 4 4 S 18 69 9 9 2 2 18 2 29
20 28 268 35 1@ 18§ S S e 21 a1 2 12 3 Q 24 3 27
26 28 29 40 12 19 L) 6 &8 25 93 15 1S 4 2 22 4 34
28 31 33 44 14 23 7 7 75 3@ 185 17 7 6 2 34 5 41
32 34 368 47 16 26 9 9 81 35 116 20 29 7 1 40 8 48
3& 37 39 S5: ¢ 29 i@ 1@ 88 39 127 22 23 8 2 435 8 SS
] dart degrees | waistline level | dart length !guicel
1 back | front { back | front I back! front lhole |
I p I s I s | plebl pl si| s | pl! cf Ilbothl s | a2 !lavell
9.5 9.5 5.0 4.0 ] s 12 12 23 120 92 22 105
9.5 0.3 S.@ 4.0 2 S @ 12 25 35 1380 4@ 1t
11.0 11.@ 5.2 4.0 ] S 18 13 25 35 140 1:0 S50 125
11,83 11.5 5.2 4,Q -] S 1@ 3 25 15 :2@ 6@ 133
2.9 12.@ 6.d S.9 "] () L 26 33 160 : 79 145
2.8 2.8 6.5 S.3 2 7 12 14 27 35 1790 14@ 8@ 1SS
dart file name: begqual
1 | dart width at wl | dart width at cl |
1difl back | front 1 total | back | front | total 4
| I pl sl sl s | siplpltbl filbefl 3 1 s | s 1 gl 51 f Iba+fl
16 20 21 25 116 19 7 7 45 28 71 9 9 [ 1 18 T 28
20 22 23 29 19 22 8 3 Si 31 a2 11 1 -] 2 22 12 32
26 24 23 22 22 25 9 111 57 38 923 13 13 19 3 26 13 29
28 28 27 37 25 29 1@ 3 &3 42 105 1S5 15 12 4 3@ 18 48
32 28 29 41 27 32 1t 1S g9 47 11 17 17 14 S 34 19 S3
38 31 32 44 29 35 2 7 75 S2 127 ¢ 19 6 & 38 22 6@
49 33 34 48 21 38 12 19 Bt S7 138 2: 2: 18 7 42 285 87
1 dart degrees | waistline level | dart length Iguicel
I back ! front | back I front Inack! front Ihole |
I p I s | 8 | plevsl plsi|lsipl ef |Ibotht s 1 p Ilevell
i12.9 192.9 8.2 S.0 -12 -4 "] & 3 2 120 1i1i@ 8@ 1:S
2.9 102.2 8.5 S5.9 =~-19 -4 1 5 3 @ 130 1120 9@ 125
2.2 19.9 9.2 5.9 ~-i@ =3 2 & 3 2 140 130 12@ 135
1.0 190.2 120.0 S.@ -1@ =3 3 7 3 @ 158 14@ 11@ 145
12.0 (9.2 9.2 5.9 -8 =2 4 7 3 2 160 15@ 120 1S3
1.5 19.5 10.0 S.9 -2 =2 S -] 3 @ 172 168 1390 163
2.5 190.5 19.@ S.0 -1@ =2 6 8 3 Q (80 170 14@ 1793
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dart file name: bpluss
| | dart width at wl | cart width at cl |
1dif! back 1 front 1 total | back | front | total !
! Il pl sl sl si|Islpglplbl filbefl p Il s 1 s 1 pl 51 Ff Ib+fl
16 19 2@ 26 7 20 -3 & 45 26 71 8 9 & 1 17 24
2@ 22 23 3B 19 22 7 8 52 30 a2 @ 1 8 2 2t 2 31
24 24 26 3% 21 25 8 18 S8 35 93 12 13 110 3 25 13 238
28 26 28 33 24 28 12 65 4@ 105 14 1S5 2 4 29 45
32 28 30 43 26 31 11 14 71 4S5 112 16 17 14 5 32 19 Ss2
36 31 33 48 28 33 12 1S 79 48 127 184 13 1§ & 37 22 S
49 33 35 S3 30 26 13 16 86 S2 128 20 21 1i8 7 41 25 &6
1 dart degrees | waistline level | dart length lguice!
I back | front | back ! front Ihackl front !hole |
I p I s | 8 | plevl pilsitsipl cf Ibotht s | p Ilevell
3.2 3.3 9.3 4.0 -5 L 6 ) (9 S 118 103 75 1.2
3.5 12.0 9.2 5.0 -4 2 7 & e S 125 115 a3 129
12.2 ia.5 3.5 S.0 -l 3 -] ] ) 3 135 1335 95 130
10.90 (8.5 9.5 S.0 -3 4 8 T ] S 145 135 105 140
12.2¢ (2.5 :12.2 S.@ -3 S 8 7 7 S 1S5 1435 1: 15@
16.5 11.0 19.0 S.5 -3 -] 9 8 7 S 165 1S3 125 1&@
‘2.5 11.Q0 1.2 5.5 -3 S 1o 8 7 S 175 83 133 17@
dart file name:s bdelta
I | dart width at wl 1 dart wicth at cl 1
Idifl back 1 front 1 total ! back | front | total 1
| Il plt sl sl sl sl pgplplbl filbefl p 1| s | 1 | p | B 1 f [b+fl
16 19 20 28 13 20 5 5 45 25 786 1@ 1@ & 2 20 6 286
2@ == =23 29 24 & &6 Si1 3o a1. 12 12 8 1 24 9 33
24 264 25 322 8 28 ) 8 S& 385 92 14 14 L0 2 28 12 42
28 2 28 38 21 3 7 1@ &2 42 194 16 6 2 3 32 LS 47
| dart degrees | waistline level | dart length !guidel!
| back | front | back 1 front Iback! front {(hole |
I p I 8 | 8 | plecblplsl|lslpl cf |bothl s | 3 llevell
9.0 9.2 6.9 4.0 =I5 =9 2 2 - -5 130 120 7@ 125
9.5 2.5 6.5 4.0 =-S5 -8 3 2 -2 -5 14@ 132 8@ 135
9.5 2.5 7.0 4.2 -iS5 -8 2 2 -2 -5 15@ 140 9@ 145
9.5 3.5 8.0 4,0 =15 =7 3 2 - -5 16@ 1S@ 129 1SS



dart file name:

.

cequal
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I
t

i ! dart width at wl ] dart width at cl
tdif! back | front ! total | back | front | total
| Il pl!l sl s sl s!plalbl fileefl p |l s 1 s 1 p I B 1 Ff Ib+fl
16 21 20 25 13 17 & & 46 22 €8 11 19 4 2 > 4 25
20 24 23 29 15 19 a8 8 S4 28 8@ 3 12 ] 2 23 7 32
24 27 27 34 18 2% 8 1@ 1 31 92 16 iS5 74 2 1 3 4@
28 3@ 31 39 18 =23 9 12 8% 35 184 ! L8 9 3 38 L2 48
32 33 34 43 19 235 1@ 14 76 39 115 2 20 10 4 41 14 S5
38 36 37 47 20 27 11 16 83 43 128 23 23 1ii S5 46 6 62
4@ 39 39 51 21 29 2 18 9@ 47 137 26 25 12 & SiI 18 &9
1 dart degrees | waistline level | cart length Iguidel
1 BSack | front | back 1 front Isack! front 1hole |
| p | s | s | plebil pilsis | pl cf Iboth! s | =1 Ilevell
3.3 8.5 8.2 8.0 a 3 4 2 1 -4 135 5 65 1S
3.3 9.2 8.2 &.9 -] 3 ] 2 Q -5 145 125 75 28
13.2 9.3 8.2 8.2 2 3 ] 2 -1 -6 158 i8S 85 135
2.5 1@.5 8.8 6&.@ "] 3 7 2 -2 -7 183 125 95 145
t1.2 1@.5 8.2 8.2 2 3 8 2 -3 -4 175 135 1085 155
11,9 1:.@ 8.2 6.0 "] & 9 2 -4 -9 185 145 i1 163
1.5 11.@ 8.8 6&.9 a 4 12 2 -5 =12 195 1S5 1285 1735
dart file name: cpluss
| i dart width at wl | dart width at cl
Idif! back | front i total i back | fromt | total
I I pl 81 s | s s ! plpilbl flbh+efl p I s | s 1 pt 85| f |[Defl
16 22 21 26 13 186 s S 48 21 69 1 19 4 -] ok 4 25
22 25 24 38 4 20 8 &6 35 &8 ar 14 s a 27 3 32
24 27 27 3IS L 23 & 8 82 3: 93 & IS -] 2 3 8 39
28 2@ 3@ s@ 25 7 1@ 79 35 15 8 :8 7 3 3 12 48
32 323 33 a4 17 28 8 1: 77 3% 116 2: 2@ 9 3 41 12 S3
38 3& 35 48 ¢ 22 9 3 84 43 1237 23 23 1@ 4 46 14 B8R
49 39 39 S2 20 32 8 1S 7L 47 138 26 25 i1 5 S1 & 87
! dart degrees 1 waistline level | dart length I(guids!
| back 1 front | back I front Isack! front !hole !
I p I 8 1 3 | plch!lptisl|ls | pl cf Iboth! s | p Ilavel!
3.2 a.92 7.5 S.e0 "] 3 5 =t -4 -8 140 S €@ 115
9.5 9.@ 7.5 S.@ 2 3 6 = -5 -120 150 129 79 125
9.5 3.0 7.5 S.0 2 4 7 -t -6 =12 18 1:2 8@ 133
12.8 192.0 7.5 S.@ @ & 8 =1 -7 =14 172 128 98 145
19.5 12.0 7.5 5.0 2 4 9 =1 -84 =16 1182 (3@ 1e@ ::53
12.5 1.5 7.5 S.© -] 5 19 -t -9 -18 (9@ 140 11 163
11.2 1@.S5 7.5 S.2 2 65 i =1 -i@ -20 200 1S@ 112@ 175



- 53

dart fill name: ccelta

1 I dart width at wl 1 cdart width at cl
Idifl back | front I total 1 back | front | total
] Il pl sl 8| sl sl plplail Ffiloaefl pl s | s |1 gl &5 1 F I9+Ffl
264 29 27 35 12 23 ) &5 &% 29 93 17 16 S 1 323 & 29
28 3282 3@ 40 14 25 ] 8 72 32 i85 19 a8 & 2 37 8 485
2 34 34 44 L 28 7 @ 78 28 11 21 21 7 2 a2 9 51
3& 38 37 49 17 30 8 12 85 42 127 24 23 8 3 47 1t 5a
4@ 39 4@ 353 18 32 9 14 92 46 13238 26 26 19 4 52 14 686
1 dart degrees | waistline level I dart length Iguidel
] back I front I Sack 1 front |back! front !hole |
I p 1 8 | s | plebipls| sl pl cf Iboth! s | g |levell
2.9 9.Q 7.2 S.82 a S 8 =1 =11 =17 165 105 73 138
19.9@ 9.5 7.9 S.0@ Q S 9 =1 =12 =19 175 1 85 145
12.0 i@.9 7.2 S.Q 2 & 18 -1 =13 -21 185 12 95 153
0.5 10.9 7.2 5.8 2 & 1if =i =14 =23 195 135 185 €35
2.5 192.5 7.2 S.0 "] 7 12 =i -15 -2 205 145 1S 17%



height / weight table

diffarential sizes

df | af df | df | dF | df | &f | &f | df | df | &f | gf | df | df ¢ cf | Jdf | skirt!
ht | 12 ¢ 14 | 16 | 18 | 20 1 22 1 24 1 26 | 28 | 3@ | 32 | 34 | 3& | 38 | 43 !lengih!
143 9: 92 a3 4 95 - 97 sa 99 1@ 123 2 2 "] 2 35
145 94 95 96 97 an 99 1i10@ 121 103 ie7 a 2 "] "] 57
148 7 I8 29 1 191 @2 123 1104 105 i 1@ 12 a T ") 1)
1S@ 100 " 191 122 123 1@4 1@5 106 197 199 111 113 115 2 2 2 s9
H 103 194 105 126 f@7 08 1909 111 ! 11§ 117 119 124 a "] &2
155 106 197 128 109 (1@ 111 112 114 116 118 120 122 124 a 2 [=3=4
1S58 199 112 11t 112 1i3 114 1135 117 119 121 133 125 127 130 2 683
16@ 112 113 114 11 116 117 1:8 1120 ! 124 126 128 130 132 "] 64
L 115 11is it 118 119 i2@ :12: 123 125 187 129 131 133 (36 1402 &35
165 118 119 iz2@ 121 123 124 126 128 130 132 134 136 14@ 144 €6
i @ 122 123 124 2 186 1287 129 131 133 135 137 14@ 144 148 87
170 8 126 127 ¢ 129 1380 131 133 135 137 139 14: 144 148 152 &8
173 "] @ 130 1:13: 132 133 134 136 138 14@ 142 143 148 152 158 &9
173 2 @ 133 13% 136 137 139 1461 143 145 148 152 156 1£@ 7Q
178 2 2 @ 137 138 139 14@ 142 144 146 149 152 156 18Q 184 7L
é8e a "] @ 141 142 143 144 146 148 15@ 133 156 160 164 ¢ 72
183 2 "] 2 @ 1468 147 148 185Q 132 1S4 1S7 16@ 164 168 172 73
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PATTERN WIVTIL - BY DIFFERENTIAL AND WAISTLINE GIATH MEASUREMENT

AT THE VAISTLINE

o | o1 | a2 |63 Je7 |65 [ee [07 |68 |69 |70 |70 | 72_[ 73 76 | 79
13 l1ar [r9e |19e |197 | 201 | z0a 209 |21 |24 | 2ic | 219 | 221 | 22 23¢ [239
Ve 1ea o7 (799 [euz [2e [207 | 209 | 212 | 21a 27 |29 [e2z | 2ee | o7 239242 |
12 |197 | 200 |20z | 206 | 207 | 21o | 212 | 25 | 261 | 220 | 272 [225 | 227 | 230 | 242 | 245 |
2 50 |00 [ 203 |20 [205 | oo 213 |eis 205 | e2a | v3 [2s |eeq| 230 | 33| 3 | 245 [245
€2 |2o3 | zoc |2ea | ari [ 23 [ e | ag | 221 | 223 |2v¢ | 72N | 231|233 23 B4f | 25!
3 127 T2oc [og [ 2 | oit [2ic [ere | 221 | 224 | 226 | e2a | 230 | 234 | e3¢ | 233 251|254
20 |09 | e | ma | @1 |29 | w2z | ead | zer | z2q |23z [ 23+ | 237]e3d | es2 254|257
4 29 |22 | ws | 217 | 220 222 | 225 | 227 | 230 | 732 | 235 | 237 | gaa|2ez | 245 257 | 260
30 |215 | 2rs | ezo | 223 |225 | 228 | £30] 233 | 235 | 238 | 240 | 293|245 | 244 z¢o |63
5 3z |28 | 92¢ | 223 | 272¢ | 22§ | 23/ 233 | 236 | 23% | 241 | va3 | 2%¢ | 248 | 251 263 | 264 |
34 |22) | 224 | eec | 229 | 230 [ eas [ 230 | e3q | 241 | 284 | 2a¢ | 249 |25 | 254 26s | 269
6 36 (224 | 227 | 229 | 23z 234 | 237 | 239 [ 242 | 244 | 24T | 299 | 287 254 | 257 269 |°72
3§ | 227 | 230 | 232 | 35 [237 | 240 | 242 | 248 | 247 | 250 | 352 | 255 | 297 | 0 212 | 275
1 40 [230 | 233 | 235 | 238 | 240 | 743 | 249 | 249 | 250 153 255 | 25% | 2o | 263 276|278
= T nrewsnm
90 | 42 |94 | 9 | 9% -| Qo |92 |94 196 |98 |10o |re2 J_igﬂ.m_f_oq, 108 |lro |tr2 |tia |ita |19
[£-3 zel 24L | BSi | 256 (261 Zel | 2T 276 | B9 2%& z'qu a‘v_- 3q1 3oe |34 316 (321 |32L (331 336
! 1 244 [ 249 | 254 |259 [2¢q | 269 | 274 (279 | 29¢ | 299 | 294 | 299 [ 304 | 309 [314 | 319 ;324 |3pq9 |334 1337
o |28 les7 [esa [2s7]2ea [2eq [ora |27 [292 207 |29z {297 V30z [307 [3a [317 [a2e [ 327 [332 [337 [3ac
20 |250 | 255 [2¢o | 2e5 |270 | 276 | 290 | 285 | 290 | 295 | 3oo | 385 | 30 315 [ 320 | 325 | 330 | 335 | 340 | 345
3 22 | 263 |asg |263 |2e9 [£73 | 273|293 [2€2 | 293 | 299 | 363 | 30q [3¢3 | 31§ |323 | 326 | 333 | 83§ | 343 |34%
24 |2s5¢é |2 |2UL |27 |26 | 281 [ R%e [ z2ar | 296 | dOf | 3ee | I | Fid 321 | 324 331 | 3346 | 34§ [394 |35}
4 26 |259 |2e4 |R@F [ 274 | 279 | 284 eZq_"é'w 211‘_504 a«?ﬂf 31e | 3149 324 | 329 334 | 339 | 3a4 (339 | 354
28 Je2e2 | 207 (278 | 277 | 692 | 297 | 292 | 297 | 302 | 307 | 342 | 3:7 | 382 | 327 | 332 | 337|342 | 347 | 352 | 157
5 30 265 |270 | 275 | 250 | 285 | 290 {295 | 300 | 305 | 3/0 | IS 320 | 325 | 330 | 335 | 340 | 345 | 356 | 355 | 3ce
32 |Pe@ | 273 |79 | 293 |248 | 293 [29% | 303 | 308 | 373 | 313 323 | 326 | 333 | 33% | 343 | 34§ | 353 358 | 363
6 34 {271 | 27¢ | 281 | 2g¢ | 291 2% | 3al 306G | 31 | 3ie i/ 3z | 331 330 | 3H zac § 351 | 3SL | 34&f | 34
34 274 | 279 |29% |59 (294 | v29 [ 304 | 309 | 3¢9 | 315 | 374 | 329 | 334 | 339 | 344 | 3449 | 359 | 359 |34 | 369
7 34 fe17 [282 [287 |22 |297 | 3oz | 307 | si2 | 317 322 | 327 | 332 | 337 | 342 | 347 | 352 [ 357 [ 3¢ [ 3&7 | 372
40 |90 | 245 (890 | 295 | 340 | 305 | 340 | 345 | 320 | 325 | 330 | 335 | 340 | 345 3%c | 355 | 340 | 3¢5 | 370 | 315
s! » AT TRE HIPLINE
30 |82 (34 |36 119 a0 a2 |94 16 9% |loo 102 |104 |joG |to8 [rio [viz2 |J14 |11 |18
I 14 251 [2%e |[Tlr | 2eq | 2T 276 L1]] 298¢ | gai 29¢ | 3ol Jag 3 3l azy 3ac a3y | 33¢ [IY 3q4
16 | 25¢ |259 |24 | 269 | 2714 | 279 | 284 | 299 | 294 | 299 | 3ae¢ [ 369 | 314 | 319 |32¢ | 329 | 324 | 339 | 344 349
2 18 Y2¢a |2a5 (272 [215 | 286 [ 295 | 290 | 295 | 3co 385 | 3o 315 | 320 | 335 [ 33a 139 | 346 | 345 | 350 |359
20 Jecy |26 |v13 | 278 [ 293 | 234 | 293 | 298 | 3e3 jo3 | 313 | 319 323 | 326 | 333 [339 343 | 349 [ 353 |35¢
3 22 269 |274 |274 293¢ |269 | €94 | 299 | 3a+ (209 | 314 | 319 | 324 | 329 | 334 [ 3439 | 344 | 349 | 354 | 359 | 3e4
24 272 {277 292 | 2g7 |29 [297 |3a% | 307 : 312 | 317 | 322 | 327 | 332 | 337 |3%2 | 347 | 352 | 357 | 32 | 367
o | 2o dene Tena Joiv Loy [29% [ 503 [sea [ ars [31a [ 32y [ 325 | 333 [ase [ 303|348 [ a5y [asa [ 363 365 [a73 ]
2% |zes |zde |29 |esc |30 | 30c | 300 | 3a¢ ;321 | Az | 330 | 33¢ [3% | 34c | 361 | ds¢ |36/ | Beo |37/ | 3T |
5 30 | 287 |92 [297 | 392 | 30T | 312 | UT_ _3.:e__|_'1_1'r_ 332 | 337 | 342 [347 | 352 | 357 | 3ea |37 | 372 |3717 | 3%
32 1290 295 |00 1305 | 3t | 315 | 320 | 326 | 30 | 335 [ 340 | 345 | 350 | 355 |3¢o | 35| 370 | 315 |39 | 38T
o 1L3% 1°%¢ |30 | 3ec | 3rs | 316 | 32) | 326 | 334 | 33L | 34 | 340 | 350 | 356 341 [ 3ec 371 | 3¢ 3§ {306 {391
36 | 299 | 3a4 | 309 | 314 | 319 | 324 | 329 | 334 | 2139 344 | 349 [ 354 [ 959 34 | 389 374 | 379 | 39q | 329 | 394
7 38 {305 | 310 |315 | 330 [325 | 330 | 335 | 340 | 395 | 350 | 355 | 3eo [3C5 | 370 }37S 330 | 355 | 394 | 395 | 400
40 | 208 | 313 [ 318 [ 323 [ 32% | 333 | 339 | 343 [34% | 353 | 3% | 343 |36t | 373|379 | 393 | 3g9 | 393[ 394 | 43
ss | o AT THE HIPLINE
0 | ¢l |42 [a3 Jee T4s Jec [e7 [ef |ca {20 |77 T72 73 72 75 [7¢ [77 |78 79
: I 14 20l (209 (206 |209 |Bri' | 2t4 |26 [2/9 | 221 [224 1226 229 | 231 | 234 |26 | 839 | 24l Bdd | 294 (2479
t 16 l204 |27 209 {2e2 |24 | 247 | 219 | 222 | 224 | ge7 (229 |237 | 234 | 237 | 239 |zaz2 | 244 | 247|249 [2s2
!‘,_ 1% 2r0 |23 |arg | 21§ | 220 223 | 225 | 22% | v80 [ 233 {239 [ 23% | 240 | 243 [ 295 | 249 | 250 | 253 | 259 [26G%
20 [ 23 [ 2c [216 [®#0 | 223 | 72¢ | 228 [nas | 233 | R3¢ [ 23§ | 29 | 243 | 24 | 249 | 25/ | 763 | 2sé | 25 [0
3 22 | 9 | 222 | 224 |22y | 229 | 232 | 23% | 237 | 239 | 262 | 244 | 247 | €49 | @52 | 254 257 | 769 | 262 | 264 | 2¢7
1_ 24 | 222 | 225 | 227 | 730 | 232 | 235 | 23T | 240 | 242 | 245 | 247 | 280 | 252 | 255 | 257 | 2¢e | W2 | 745 | 2T | 270
;4 26 | 228 | 231 | 233| 236 | 239 | 240 | 2¢3 | ®44 | 246 | 26/ @53 | 254 | 25% | BG/ | 203 | 2e¢ | 29 | 27) | 273 | 2TC
1 2% 231 | 234 234 | 739 | 2w 244 | 2%G6 | 249 | 251 | 2854 | 25¢ | 259 | Wl | 264 | 24d | 2p9 | 21! TT4 | 2% | 279
i 5 30 237 | 245 | 242 | 295 | 2e7 | 150 | 252 | 296 | 257 | 2o | 242 | 245 | 2T} 270 272 275 | 277 | ?Ra | 282 | 2§S
| 32 | 240 | 243 | 7245 ) 244 | 9250 | 293 | 285 | 256 | 2¢o0 | 263 | 29 | 2ed | 270 | 273 | 275 | 27§ | 2F0 | 2v3 | 745 | %%
i_G 34 | 24¢ | 249 | 257 | 254 | 7o | 259 | 26! | 269 | 2066 | 269 | 270 | 274| 276 | 279 | 2§/ 254 | 29¢ | 259 | 29/ | 294
| 36 | 249 | 2m2| ese} 257 | 259 | 2we |64 | 247 | 2¢9 | 212} £14 | %77 | e79 | €92 | 29€ | 297 | 28% | 291 | 294 | 297
7 19 255 | 258 | 260§ 2¢3 | 265 | 266 | 270 (273 | 275 | 276 | 290 | 2T3 | 295 | zev | 290 | 243 | 215 | 299 | oo | 343
do 258 |26 | 23 | 246 | 2e% | 270 | 273 | 2% 2715 | 280 | 2%y | 28m | 292 | €9 | 293 | 29¢ | 29% | 3o 303 | 3a¢




Appendix E

Data Flow Description Tables



Procedure name

Input variables OQutput variables

MAIN PROGRAM

quit (measure)
enter {(screen}
error (measure)

1. MEASURE error

la. INPUT_MEASUREMENTS heignt {(screen) neignht
weight (screen) weight
waistliine_girth (screen) waistline_girtn
torsoline_girth {(screen} torsoline_girth
back (screen) back
error (parameter) correct
Quit (screen) quit

1b. ADJUST_wmAISTLINE torsoline_girth (param) ADJUST _WAISTLINE
waistline_girth (param}

lc., COMPUTE_DIFFERENTIAL torsoline_girth {(param) COMPUTE_DIFFERENTIAL
waistl ine_girth {(param)

ld. BODY_TYPE weight (param) BODY_TYPE
back {(param)
ditferential (param)

1dl. NORMAL_WEIGHT ht {paraml norm_wt
wt (param) skirt_length

1f. DETERMINE_SIDESEAM

lg. CALC_WAISTEHIP_WIDTHS

lgl. CALC_ADD_TO_HIP

dift (param}

height (ht_weight table)
norm_wt (nt_weight table)
skirt_length{ht_weight tabnle)

gift (param} DETERMINE_SIDESEAM
waistline_girth (param) waist_pattern_width
differential (param) hip_pattern_width

calc_adgd_to_hip (funct)

ditferential (param) CALC_ADD_TO_HIP




Procedure name

- 58 -

Input variables

Output variables

2. POINTS

skirt_tength (param)
waist_pattern_width

t_sstranslation
b_sstranslatiaon
ytransiation
waistlevel
control level

hiplevel
hemlevel
cb

ct
xscale
yscale

3. DRAW_GUIDELINES

f_sstranslation (param)
p_sstranslation (param)
waistlevel (param)
nemievel (param)

cb (param)

cf (param)

Front and pack
guidelines to the screen

4, DRAW_SIDESEAMS

sideseam (param)
f_sstransiation (param)
p_sstransiation (param)
ytranslation (param)
hemlevel (param)

xscale (param)

yscale (param)

ss (ss_table)

x {ss_table)

y (ss_tavle)

delta_y (ss_taplel

xend {ss_table)

next_x (ss_tablel
next_y (ss_taple)

f_xola

b_xold

yold

f_xnew

b_xnew

y.new

Front ana back sideseams
to the screen

5. DRAW_DARTS

ft_sstranslation
b_sstranslation
xtransiation
hip_pattern_width
xscale

cf

cb
control_level
ytranslation
wli_tront_panelill
wl_front_panel2

ci_panel_dart
front_panel_transliation
back_panel_transiation
front_side_transliation
back_side_translation
back_dart_length
back_panel_level
back_side_degrees
back_side_level
front_sige_dart_length
front_side_dart_degrees
tront_side_level
front_panel_dart_length
front_panel_level




Procedure name

Input variables

Output variaoies

Sa. READ_DART_WIDTHS

gifferential (param)
gart_table (param)

adift
wl_back_panel
wi_back_sidel
wl_back_side2
wl_front_sidel
wi_front_side2
wl_front_paneil
wi_front_panel
wi_total_back
wi=total_front
wi_tot_back_and_tront
cl_back_panel

cl:back_siae
cl_front_side
cl_front_panel

ci_tot_back
cl_tet_front
ci_tot_back_and_front
back_panel _degrees
back_side_degrees
front_sice_degrees
front_pane|_odegrees
centerpack_level
back_panel _level
back_side_level
front_side_level
front_panel_level
centerfront_level
pack_dart_lenagth
front_sice_dart_length
front_pane]_dart_length
guide_hole_level

5b. DRAW_STRAIGHT_DART

dart_length (param)
dart_center lparam)
dart_level (param)
dart_width (paraml
xscale (param)
yscale {(param)
ytranslation (param)

l_xnew

r_xnew

ynew

xold

yola

{straight dart output
to the screen)

Sc. DRAW_CURVED_DART

xoild (param)
yold
dart_degrees
waist_level
guide_hole_level
gart_length
controiline




Procedure name
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Input variables

Output variables

5¢l1. TRANSFORM_AND_DRAW

x {param]

y (param)

dart_degrees (param)
xold (param)

yold (param)
guidehole_level (param)
xscale (param)

yscale (param)
gart_center (param)
y_translation (param)

xold [(screen)
yold (screen)
ynew (screen)
r_xnew (screen)
I_xnew (screen)
{lett and right
curved portion
of oart to
screen)}

Scla. ROTATE_X

x lparam)
y (param)
theta (param)

ROTATE _X

Sclb. ROTATE_Y

x (param}
y (param]}
theta (param)

ROTATE_Y

6. DRAW_WAISTLINE

6a. DRAW_TO_PANEL _DART

center_line_level {param)
left_panel_dart_end(param)

{waistline curve from
centerline to panel
dart to screen)}

6b. DRAW_TO_SIDE_DART

right_panel_aart_endlparam)
left_side_gart_end{param)

{waistline curve from
panel dart to side
dart to screen}

6c. DRAW_TO_SIDESEAM

right_side_gart_enal{param)

sigeseam_level (param)

{waistline curve from
side aart to sideseam
to screenl}

7+ LABEL _PATTERN

{textual pattern
labels to screen)

POWER

x (param)
y (param)

POWER




Appendix F

Source (Code



The main purpose of this documantation is to =2id in completing
the implementation of the Mgd=-U=-Lar Pattern System basic skirt pat-
tern. The documentation will consist of five sections. The first
portion will explain the current state of the implementation. The
second section will discuss some knowledge that was gathered during
this implementationr, which will 2id in completing the work. The
third portion will discuss possible causes fer the current errors.
The fourtn section will discuss some suggestions on improving the
program. The last section will discuss some helpful information.,
ingluding some problems to be wary of with the Turbo Pascal

language.

The hierarchy diagram is shown in figures 3.1-3.4 and may be used
to understand the overall structure of the program. Most of ths
modules shown have been completed. Specifically, the modules meas~-
ure, points, draw_guidelines, draw_sideseamss, and label_pattern zra
completed. The module draw_darts is designed and codedr, but is
still in the debugging phase. The module <draw_waistline is
designed, but uncoded and untested. The following sections are in-
tanded as an aid in completing the testing phase on the draw_darts
module and the codinc and testing phase for the draw_waistline

module.
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dagkground Informatien

The purpose of this section is te discuss some background
knowledge which may be needed to complete the implementation of the
basic skirt pattern. The Mod=U~Lar Pattern System methodoleogy may
be wused in conjunction with the skirt worksheet, information
tables, and templates to draft a correctly fitting pattern. The

following paragraphs will discuss how these were implemented.

The portion of the program dealing with the skirt worksheet has
2lready been implemented. If any further information is desired on
the subject, refer to the internal documentation of the program or

the report.

The information tables were typed into dBaselIl databases. There
is one database for each table. The dBaseIl databases were
transformed into text files to allow access by Turbo Pascal rou-
tines. These files may be found in appendix 0. The naming conven-
tion aids in identifying the tables’ all the dart tables are listed

by body type and subtype.

The templates for the skirt sideseams, darts, and waistline are
all curves. It was decided that these curves would be derived from
formulas to allow for the generation of more coordinates as they
are needede. These formulas were derived using SAS subroutines
which are accessible through the ISM/370 mainframe. The steps used
for deriving a formula for a curve will be discussed in great ge-

tail, as they will be needed for the draw_waistline module.
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The first step in deriving the formula for a curve is to plot it
onto graph paper. The graph paper should be ten sguares per inchs
in order that the curve be scaled the same as the other curves,
The next step 1is to create z file in the CMS environment using

xedit. An example file is shown below.

DATA;
INPUT Y X7

CARDS/

00

=40 1

=53 2

-81 3

=67 4

=72 5

=74 &

;RDC GLM;
MODEL X = Y YxY YxY#Y YxYxY*xY/P;

The inputs to this program are the x and v coordinates plotted on
the graph pzper. They follow the "CARDS?"™ line in the filzs above.
The vy coordinates are iﬁ the first column and are the first input
item on each line. The x coordinatess are in the second column anag
are in the second column of each line, Once this file is entared.,

exit xedit and save the file.

The next step is to generate an output file. EBefore z2xescution of
this program 1is possibler more memory is needed. More mamory is
accessible by typing the command "RESTOR 600K". Now, the program
may be executed with the command "SAS fn", where fn is the file

name. The output may be found ion a listing file.

Once the output file is generated, the formula must be asxaminsed

for accuracy. The formula itself, 3s well as its predicted output.,
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may be found in the listing file. The predicted cutput of the for-
mula may be found at the bottom of the listing under the heading
"PREDICTED VALUE"™. IF the "OBSERVED VALUE"™ is equal to the rounded
"PREDICTED VALUE™ then the formula is accurate. Sometimes the
curve must be broken up toc achieve an accurate formula. Once it is
determined that the formula is accurate, it may be found in the
middle section of the listing, under the heading "ESTIMATE". The
first item under "ESTIMATE" is multiplied times "1", the next item
is multiplied times "X", the next item is multiplied times "X"
squareds, the next item is multiplied times "X" cubed, and so on.
It is important to note that in this example "X" is the dependent
variable,s, in other words, the value of "Y" is knoun and the value

of "X" is derived by the formula.

The last step in deriving a formula is to test it using a small
Turbo Pascal test program. This will determine if it actually gen-

erates the desired output.

Bassible Sources of Errecs

The draw_darts module is currently in the debugging phase. The
straight portion of the dart, below the control line, appears to be
correct, But there are some problems with the curved portion of
the dart, which is above the control line. The major problem seems
to be with the rotation. The curve should be continuing from the
straight 1line in an upﬁard V=shaped curve. Instead, it is going
downward, making the dart raesemble an M-shape. There also seems to

be a problem with the beginning of the curve and the end of the
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curve. The beginning of the curve moves downuward, before curving
Upa Ands, the end of the curve is also at a downward angle. The
second problem may alse be <caused by the incorrect rotation.
Thereforer the best approach is probably to correct the problem

with the rotation first.

The code for rotating has been written out as a separate progranm
and tasted separately. It is shown on pages 67=-8. This program ac-
cepts screen input of the desired rotation in degrees. Execution
is halted by entering a number of degrees greater than 400. The
program output consists-of screen as well as file output. The x
and y coordinates, before and after rotation are sent to a file
called "out.txt". Screen output consists of a 1line before and
after rotation. The x and y coordinates are scaled as well as ro-
tated before they are output to the screen, so that they appear in

the proper proportions.

The screen output for the rotation program will be used to dis-
cuss the possible source of the problem. The angles of rotation
tested were those with obvious results; the 45, %90, 180, 270, and
350 degree angles. The resulting angles where obviously incorrect.
Another item which was noted was the difference in the 1length of
the rotated and unrotated line. This difference implies that the
scaling factor may dbe incorrect. It is also possible that the pix-
el sizes may vary on different parts of the screen. It is alsc pos~-
sible that the formula used for the rotation is incorrect, but it
has been checked and appears to be correct. This may imply a pos-

sibility of some sort of round=off error.



PROGRAM PATTERN (inputsoutput)’

const
outfilename = ‘out.txt’’

var
outfile: texts
pirxsyrdegreessrscalersxscaleryscale: real;s
Xxoldsyoldrxnewsynew: integer:;

{To rotate a point (x.,y) through a clockwise angle
{the origin of the coordinate systam, x is rotated
{ x’° = x cos theta + y sin theta

FUNCTION ROTATE_X(xry-theta: real): real’;
begin
rotate_x :

= x * cos{theta) + y * sin{theta)
END {ROTATE XX’

{To rotate a point (x,y) through a clockwise angle
{the origin of the coordinate system, y is rotated
{ y* = =x sin theta + y cos theta

FUNCTION ROTATE_Y{(x,yr-theta: real): real’
bagin

rotate_y := (=-x) * sin(theta) + y * cos(theta)
END {ROTATE Y);

(theta)
by:

(theta)
by:

aboutl}
}
>

about 7}
b
}
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bagin {main}

pi := 3.14159>

scale := 1.5/7

xscale = 1.0 = 1,57
yscale := (35/79) * scale;
assign(outfileroutfilename)’;
reurite{outfile);

wurite{(“Enter degrees of rotation to be plotted{quit >= 400):
readln(degrees); uriteln:;

while{(degrees < 400). do
begin
HiRes/
HiResColor(10);

g

xnew := round(x); {Draw line before rotating?

ynew := round{y)’s
draw(round(xold*xscale+200) rround(yold*yscale+100).,
round{xnew*xscale+200) rround(ynew*yscale+100),1);

writeln(outfiler “UNROTATED “,“xo0ld= “,xo0ld:4,” yold= “,yold:4);
writeln{outfile,’ ‘s xnew= “sxnewzé,’ ynew= ‘synew:iéd);

xnew := round(rotate_x(x,yrdegrees))’; {Rotatz2 and draw line}

ynew := round{(rotate_y(x-yrdegrees));
draw(round(xold*xscale+200),round(yold*yscale+100).,
round(xnew*xscale+200),round(ynew*yscale+100),1)

e

writeln(outfile,” ROTATED “,"xo0ld= “,x0ld:4,° yold= ‘,yold:d);
writeln(outfile,’ ‘s xnew=s “sxnew:bd,’ ynew= ‘synew:éd);

writeln(outfile, "ROTATION is ‘,degrees:5:1,° degrees’);
writeln(outfile)d

write{“Enter degrees of rotation to be plotted : “);
readln{(degrees); writeln’s
end;

close(outfila)’;
end,
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Once the reason for the incorrect rotation is determined and the
error 1is corrected, the correction may be added to the source code
itself. The source code includes trace messages which may aid in
continued debugging and testing. These trace messages may be
turned on and off by setting the constants "debugl" and "debug2" to
true or false respectively. The constant "debugl1" was used mainly
for the first phases of testing. It may be desirable to turn only
the "debug2" flag on. The trace messages will be ocutput to a file

"out.txt".

Suggesticns faor Imprcoysmeni

There are two items in the current source program which could
reduce the program’s complexity. As was discussed previously, the
curve templates were plotted on graph paper that was ten baoxes per
inch. Thus, each point calculated on the curve was at this scale.
The other data, which was read from an information table or input
by the wuser, was being treated as one point for each centimetar.
This resulted in two different scales being used. To alleviate
this problem, a conversion factor for the data in centimeters uas
usedes It would be better if this <conversion were wused on the

curves, because there are less of them than the input data.

Another item which might simplify <the program greatly, is to
divide the screen and the pattern coerdinatas. That is to make all
points on the pattern relative to the pattern and all screen points
relative to the screen. In other words, all rotatien, scaling, and

translation is done right before plotting. The scaling done for



- 70 -

the previously mentioned conversion should not be included in this.

Heleful Ipnformation

There are a few more items which should be mentioned. There are
some bugs in Turbo Pascal, which will be less of a problem, if one
is aware of them. Turbo Pascal does not detect undefined vari-
ables. If a variable has no value and it is used in a statement,
then some "junk"™ value is used. An unformated variable in an out-
put statement will produce incorrect output. Integer type con-
stants used in conjunction with real values or variables will cause

incorrect results.

Some correct test data will also be necessary as program inpute.

Fellowing are some sample measurements provided by Helen Brockman.

HEIGHT WEIGHT TORSOLINE WAISTLINE BACK BODY OIFFERENTIAL
GIRTH GIRTH LENGTH TYPE

54" 208 129 93 21.5 c+ 36

553" 165 113 83 18.0 A+ 20

5°3" 155 109 87 20.0 3+ e

5°2”" 118 93 67 195 3= 26

In conclusions, it should be mentioned that studying and under-
standing Brockman’s "Mod=U-Lar Pattern System Skirt aobk" is an im-
portant factor in understanding the source code. The ovaerall sys-
tem discussion in this report will alsc be helpful to the next im-

plementor.



PROGRAM PATTERN (inputsoutput)’
const
debugl = false’;
debugd = true;
eutfilename = “out.txt’;
type
filename = string(1221;
var
outfile: text;

differential,
sideseam,
skirt_length,

L

{Remaining skirt worksheet measuraments)

waist_pattern_gidth,hip_pattern_width:i:integer’

f_sstranslation,b_sstranslationsytransiationsxtranslation, {(Translations}

waistlevelscontrollevelshiplevel hemlaevel,

coscf: integer;
xscalesyscale: real’;

Quitsenter: char;
error: boolean;
i: integer’

dart_table:filename’

diff: integer’;

wl _back_panel: integer’;
wl_back_sidel: integer’;
#l_back_sidel: integer’
wal_front_sidal: integer’
wl_front_side2: integer;
al_front_paneli: integer’
al_front_panell: integer’
ul_tot_back: integer’

al _tot_front: integer:’
sl_tot_back_and_front: integer!
cl_back _panel: intaeger’
cl_back_side: integer’
cl_front_side: integer’
cl_front_panel: integer’
cl_tot_back: integer’
cl_tot_front: integer’
cl_tot_back_and_front: integer’
back_panel_degreas: real;
back_side_degrees: real’
front_side_degress: real;
front_panal_degrees: real’
centerback_level: integer’
back_panel_level: integer’;
back_side_level: integer;
tront_side_level: integer’
front_panel_level: integer’

{Grainline levaels}
{Centarfront and centersack}
{Scaling factors}

{Error checking variablas)

{loop variabla}

{Table containing dart measurenents)

{dart taole ent~ias}



conterfront_level: integer’
Sack_dart_length: integer:
front_side_dart_length: integer’
tront_panel _dart_length: integar/
guidehole_level: intager’

{Input or compute all measurements needad for the basic skirt pattarn)
PROCEDURE MEASURE(var differential, sideseam,
waist_pattarn_width, hip_pattern_width: integer’
var dart_table: filename; var error: booclaan)’
var
heightrweight, {Person’s input measuraments)
saistline_girth,torsoline_girth: integer;
back: real’;

{Input the person’s height, weight, waistline girth, torsoclina)
{zirth, and back length. B 4

PROCEJURE INPUT_MEASUREMENTS(var height, weight, waistline_girth,
torsoline_girth:integer; var back: real)’
var
carrect: char’;
begin
correct :3 “y°;

{Accept all input measurements, until user is satisfied that}

{they are correct. )
wuhile (correct <> “n’) do
beagin
HiRes;
HiResColor{10);
eriteln; ariteln’; ariteln’
writa(” enter height in em: ‘)7 readln(height)’;
writeln(” ‘sheignt:3, em’);
erite(”’ enter weight in pounds: “); readln(weight)’
eriteln(’ “sueight:3.,” lbs®);
erite(” enter walstline girth in ¢m: “); readln(waistline_girth)’
auriteln(” ‘ruwaistline_girth:3," ca®);
write(” enter torsoline girth in cm: “); readln(torsoline_girth);
writeln(’ ‘storsoline_girth:l,’ cm”®);
srite(” enter center back length in cm: “)7 readln(back)’;
writeln(”® ‘sbackibz1,® em”);
writeln;
write(”’ Do you wish to correct any of the measurements? v or n”)};

readln(correct)’; writeln

end{while)
END C{INPUT_MEASUREMENTS};



{Adjust the waistline girth to be smaller than the torsolinel
{oy an even number of centimeters. b4

FUNCTION ADJUST WAISTLINE(waistlina_girth: integer):integer;
begin
if odd(tersoline_girth - waistline_girth) then
waistline_girth := gaistline_girth = 1:
adjust _waistline := waistline_girth’
END (ADJUST_WAISTLINEX?

{Compute the differential, which is the differance between )
{the waistline and the torsoline girth. b

FUNCTION COMPUTE _DIFFERENTIAL(torsoline_girthr,uaistline_girth: integar)
tinteger’
begin
compute_differential := torsocline_girth - waistline_girth;
ZND (COMPUTE _DIFFSRENTIALYS

{Cetarmine tha bHody type from the height and weight and the b)
{length of the centerback measured from waistline to torsoline.}

FUNCTION B300Y_TYPE(height,weight,differential:integer’; back: real’
var skirt_length: integer):filename’
var
dart_table: filename/
difference: real’
nora_wt: integer;

{determine the normal weight for the person’s height}

PROCEDOURE NORMAL_WEIGHT(ht,wt,diff: integer’
var norm_wtsskirt_length:iinteger)’;

var

irheight: integer’;

ht_weight: text’
begin

assign(ht_weight-“a:ht_st.txt”);

reset(ht_weight);

height := 07

{Find entries for person’s height)
while (height < ht) and (not eof(ht_weight)) do
begin

readln(ht_seight):

it not (eof(ht_weight)) then

begin

read(ht_weight-height)’;

end{if}

end{while}’;



if not (eof(ht_ueight)) then
begin
{Determine the normal weight for person’s height and differentiall
i 2= 107
repeat
i =1+ 2;
read(ht_ueightrnerm_uwt);
until (1 = diff);

{Determine the skirt length}
repeat .
i =71+ 27
read{nt_uweightsskirt_length);
until (i = 42)?
end{if};

ENDG C(NQRMAL _WEIGHT:

bagin (300Y_TYPE)
aart_table ¥ “a:’;

{compute difference betwean front and back length}
aifference = 2C - back’

{Determine if figure type is ar brs or ¢
{A normal front and back, less than 1 ¢m differenca is figura type “b°
{4 long front and a short back is figure type ‘a“’
{2 long back and short front is figure type ‘¢’
it abs{(difference) < 1 then dart_table := dart_table *+ ‘b’
slse
if difference >= 1 then dart_tabla := dart_taole + “a°
else dart_table := dart_table * “c°;

{Determine subtypaes. If figure type is "b" then subtype is detaerminea}
{by deviation from normal weight. If figure type is “a” or “c” then }
{subtype is determined by front and back differenca b,
it dart_tablel3] = “b" then
begin

normal _weight(heightrweight.differential,norm_ut,skirt_length);

if debug? then writelnf{outtile,"returning from normal_weight’):

{Subtype "delta’ is at least 15 pounds underweight)
it weight <= norm_wt = 15 then
dart_table := dart_table + “delta’
else
{Subtype “pluss® is at least 20 pounds overweight)
if weight >= porm_ut + 20 then
dart_table := dart_table + “pluss’
alse
{Subtype “equal’ is from 15 lbs under to 20 lbs aver)}
dart_table := dart_table + “equal”

[ e e
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end {if figure type is “b”"}

else {(if figure type is “a’ aor “c”)
begin
difference := abs{(difference)’

{subtype is "delta’ if difference between front and back is > 3 ecm)}
if differance >= 3 then
dart_table := dart_table + “delta“
else
{Sudbtype is “pluss’ if difference between frent & back is >= 2 ca}
if differsnce >= 2 than
dart_table := dart_table + “pluss”
elss
{Subtype is “equal” if difference between front 3% back is < 2zm)
dart_table := dart_table + “equal”’
and {else figure type is “a° aor “e&°);

{(Ths dart massurement file is a text filel}

dart_tagle := dart_table + ".txt’;

if debug2 then writeln(“IN 30QDYTYPE the table is ‘,dart_taple:12);
body_type := dart_tablae/

ENS €30DY_TYPE};

{Jdetermine the number of the sideseam template to be used.)

FUNCTION DETERMINE _SIDESCAM(diffsinteger):integer;
{case diff of

14 ;1 sidesaam := 1;
14 : sideseam := 17
13 : sidesoam 3= 2;
40 : sideseam :2 7
end)
begin

determine_sideseam :2 round((diff /7 2 = &) / 2)
END {DETERMINE_SIDESEAM);

{Compute the width of the pattern at the waist and hip}

PROCEQURE CALC_WAIST_RIP_WIDTHS(var waist_pattern_uwidth,
hip_pattern_uwidth:integer;
waistline_girth,differentialiinteger}’

{Calculate the hipuwidth, Needed to compute hiplength pattern width.)
function CALC_AaDD_TO_HIP(differential: integer):iinteger’

var 5

iradd_to_hip: integer;



begin
add_to_hip := 07

{every other differential, a 3 is added.}
{then a & is added to the hip width. }
Far 4 = 1 to ((differential = 14) mod 2) deo

if i mod 2 = 0 then
add_to_hip := add_to_hip * 3
else
add_to_hip := add_to_hip + &;
{endfor)

calc_add_to_hip := add_to_hip
END CCALC_ADD_TO_HIP};

begin (CALC_WAIST_HIP_WIGTHS)
{Compute pattern widths for people with waistlines smaller tham 30 cm}
if waistline_girth < 30 then
begin
waist_pattern_width 2= 191 + trunc((waistline_girth = &3) = 2.5
+ (differential = 14) « 1.5)}
hip_pattarn_sidth := 201 *+ trunc((weistline_girth = &J) = 2.5
+ cale_add_to_hip(differantiall);
ena{it}
else (waistlines 30 cm or larger)
begin
walst_pattern_width := 191 + trunc((waistline_girth = 80) ~ 5
+ (differential = 14) = 1,5);
hip_pattern_wsidth := 201 + trunc((waistline_girth = 40) »
+ cale_add _to_hip{differential))

wn

end{alsael
ENC (CALC_WAIST_HIP_WIDTHS);

begin {MEASURE)

{Check for people whose measurements are beyondl}
{the limits, while inputting measurements, b

input_measurements(heightrueight,waistline_girth-torsoline_sirth.back}’

{Adjust the waistlinel
waistline_girth := adjust_waistline(waistline_girth);

{Compute person’s differentiall)
differential := campute_differential{torsoline_girthsrwaistline_girtn);

{Determine the person’s body type in erder to determine)
{the correct dart table name. >
dart_tanle := body_typelheightraeight,differential,back,skirt_length);



{Check for values that are out of the bounds of current tablas)
if (not error) then

{This condition is more logically formatted on the source code diskl}
it ((differential >= 14) and (differential <= 4(C) and
(dart_tablel2] <> "d“)) or ({(dart_tablel2] = “4°)
and (((dart_tablae(1] = “a’dand (differential >= 14) and
(differential <= 34)) ar ({(dart_tablel1] = ‘b") and
(differential >= 14) and (differential <= 28))
or((dart_tablel1] = “c¢’)and (differential >= 24) and
(differential <= 40)))) then
begin
{Jdetermine sideseam template to use)
sideseam := determine_sideseam(differentiall’

{Jetermine the pattern width at the waistline)
calc_waist_hip_widths{waist_pattern _uidth-,hip_pattaern_uidth,
waistline_girth,differentiall’
and{if}
else
begin
srror := true;
griteln( “ws»s SRROR = The differential of ",differential:é,
* is out of bBounds!”)
end{else)

END (MSASURE)Z

{Calculate the points to be plotted by the graphics routines)

PROCEDURE POINTS(skirt_lengthrwaist_pattern_width: integer’
var f_sstranslationsb_sstranslationsxtranslation,
ytranslation, waistlevel-controllevel-hiplevel-hemlevel,
cbsef: integer; var xscaleryscale: raesall’
var
waistwidthescrean_rightsscreen_left: integer;
scale: real’

begin
scale := 1.5; < scale }
xscale = 1.0 * scale’ { xscale }
yscale := (35/79) *» scala; {yscale(35mm of x are equiv to 79 mm of y)}
screen_right := 539; { coordinate of screen’s right side }
sereen_left 23 0 { coordinate of screen’s laeft side )

xtranslation := round(40 * xscale); (pattern distance from screen’s sidel
ytranslation :2 round(40 » yscale); {(pattern distancs from top of scraeen}

cf 1= scroen_left + xtranslation’ {x coordinate of center front linal
cb := screen_right = xtranslation’; {x coordinate of center bDack line }
gaistlevel := ytranslation’ { level of the waist line }

cantrollevel := round(waistlevel + 10/0.254 * yscale);{controlline levell
hiplevel := round(waistlavel + 20/0.254 * yscale)’ {level of hip line}
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{scale and translate the skirt’s hem}
hemlevel := round((skirt_length/0.,254) * yscale * ytranslation);

{convert the waistuidth from mm te cm and scale)
waistwidth :3 round(waist_pattern_width / 10 / 0.254 » xscale);

{calculats the front and back sidesesm translations)
f_sstranslation := cf + waistwidth;
b_sstranslation = cb = waistuidth’

END (POINTS)

{draw the guidelines for the skirt pattern)

PROCEDURE ORAW_GUIDELINES(f_sstranslations,b_sstranslation,
saistlevel,hemlevael,cf,cd: integer)’
begin
{This activates 64CX200 high resolution graphics sereen, ana gives x)
{coordinates between 0 and 439 and y coordinates betwesen 0 and 1%%. )
HiRes’
HiResColor(10); {sat color to green)

{draw the centar front line)
draal(ct,waistlevelscf ,hemleovel,1);

{draw the center back line)
drawl(cbruaistlevelschbshemlevel,1);

{draw the front waistline)
drawlicfrwaistlovel,f_sstranslation,vaistlevel,1)’

{draw the back waistline)
draw{cbrwaistlevel,b_sstranslation,waistlevel,1);

END (DRAW_GUIDELINES);

{This procedure draes the front and back sideseams of the skirt)

PROCEDURE ORAW_SIDESEAMS(sideseam,f_sstranslations,b_sstranslation.
ytranslationshemlevael:integerixscaleryscale:real)’
var
ss_table: text’
Xsy: real’
delta_yrdelta_x,ss-
f_xoldsb_xoldryold,f_xnewsb_xnemsynewsxendsnext_xsnext_y: integer;

{This function is used by curve-plotting routines to find thel



{result of the first argument to the second argument power. J
{since exp{lnix)) = 2

then xw=#y =

and exp{lnixery)) =

and exply*lnix)) 2

FUNCTION POWER(x,y 3 reall):real’
begin

if x = 0 then powmar := 1

else power := axp{y=lnix))
END {POWER)’;

begin {DRAW_SIDESEAMSY
assign(ss_table,"a:sideseam.txt’);
resetiss_table)’

{Get the starting location of the sideseam and )}
{the slope at the bottom of the skirt sideseanm,)}
repeat

readlniss_tablae)s

read(ss_tablerss)’;

until (ss = sideseam)’;
if debugl then writelnloutfiler’"ss= ",ss:3);
read(ss_tablerxryrdelta_yrxand)’;

if debugl then
uritelnoutfile,"x= “,x:5:1," y= ",y:5:1," delta_y= ‘-
delta_y:3," xend= “,xend:3);

{scale and translate starting positions)
f_xnew = ¥_sstranslation + round(x * xscale);
b_xnew := b_sstranglation - round(x * xscale);
ynew ¥ ytranslation * round{y * yscale);

if debug? then
begin

sriteln{outfilae)’

writeln(outfile, drawing the curved portion of the sideseam’)
ena{if);

x 32 0.0;7

{draw the curved portion of the sideseaal
while (x <= xend) do

begin

{calculate the next y coordinate depending on the sideseam number}
case sidesoanm of

1 y 1= 9.19167 = x = 0.4375 * sari{x) + 0,420833 r power(x,3):
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end{casel;

.
=

rouna(5,72587 = x + 0,523755 » sqri{x) +
0.0396148 * power(x,3) + 0,00851986 * power(x,4));

round(2.,42556 » x ¢+ 2,221102 * sqr{x) - (0.414444 * power(x.3)
+ 0.0362731 » power{x,4)); :

round(=0.01680672 + 6.6394958 « x - 0.93267974 » sar(x) +
+ 0.22679739 * power(x,3) = 0.071111111 * powar(x,4));

round (=0.00061735 + 3.57417713 = x +# 0,21739133 = sqr(x)
+ 0.00437014 * power(x,3) + 0.00061293 = power(x,4))’

round(-0.01587302 + 4,02910053 » x = 0.02777778 = sarix) *+
0.01851852 * power{x,3) = 7.0753588e=15 * power(x,&));

round(0,004623339 + 3.6661924% » x = 0,01191289 « sgrix)
+ 0.01465435 » power{x,3) - 5,00051276 = powaerix,4));

yold := ynew/

f_xold :=2 f_xnews
b_xold := b_xnew’
ynew = ytranslation * round(y * yscala)’ {scale and translate y}
f_xnem := f_sstranslation + round(x * xscale); {scals and translate xJ

b_xnew := b_sstranslation = round(x » xscale); <{scale and translate x1}

if debugl then

begin

writeln(outfila)’

writeln{outfile, "fold=",f_xold:ié," bold=",b_xold:é," yold=",yola:s4);

writelnf{outfile, " frew=",f_xnawiié,”’ bnew=’",b_xnew:és" ynew=’,yneuwié)
end{if);

{front sideseanm}
draw(f_xoldsryoldsf_xnewsynew,1l;

{draw back sideseanm}
draw(b_xoldsyoldsb_xnems,ynew,1);

x 3 x ¥ 0.5/ {increment x)}

end{whilel}’;

f_xold := f_xnews
b_xold := b_xnew’;
yold := yneuw’

{finish drawing the curved part of sideseams 4., S, 6, and 72}
read(ss_tablesnext_xrnext_y);
while (next_x <> Q) do

begin

it debugl then
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begin
sriteln(outfile);

eriteln(outfiles ‘next_x=",next_xi14s" next_y="snext_y:4);

aena{ift);

{scale and translate the neuw coordinates)

b_xnem := round(b_sstranslation = next_x » xscalae)’
f_xnauw := round(f_sstranslation * next_x * xscale)’;
ynew = round{ytranslation + next_y » yscale)/

{draw the front sidesesam)
draw(f_xoldsyold,f_xnewsynew,1)’

{draw the dDack sideseam)
draw(b_xoldsyoldsb_xnewsynows1l;

if debugl then
begin
uriteln{outfileds
eriteln(outtiles’continuation of sideseam curve’);
writeln(outfiler’'fold=",¢_xolds4,’ bold=",b_xoldzé,"
eriteln(outfile, " fnews’,f _xnew:d,’ bnews=’,b_xnew:é,’
end{if};

f_xold := f_xnew’

b_xald := b_xnews

yold = ynews
read(ss_tablernext_xsnext_y)J

end{uhilel’

{The remainder of the sideseam is a straight }
{liner which may be calculated using its slope.)
ynew := hemlevel’

delta_x := round({ynew = yold) / delta_y);
f_xnes 2 f_xold + delta_=x;

S_xnew :2 b_xold = delta_x/;

if debugl then
bagin
aritelnoutfile);
sritelnfoutfile, "straight end of sideseam”)’
writelnloutfile, ! old=",f_xold:é4,° b old=’,b_xoldi4,"
writeln(outfiler,’f news’,f_xnew:é," b new=",b_xnew:4,*
end{if};

draas(f_xold,yold,f_xnewsynews1); {(draw remainder of the
draw(b_xoldsyoldsb_xnewrynewr,1); {draw remainder of the

yold=’,yald:4);}
ynew=",ynewsd)

y old=",yoldsé);
Y new=’,ynewsh)

front sideseam)
back sideseam }

{now that we know what x is at the hem, drau the front hemline}

draslcf ,hemlevel,f_xnedsrynem,1);

{alsor draw the back hemline}
drawi{cbrynews,b_xnew,ynewn-1)



END (ORAW_SIDESEAMS);

{To rotate a point (x,y) through a cleckwise angle (theta) about the)
{origin of the coordinate systems x is rotated by: }
{ 1’ = x cos theta *+ y sin theta }

FUNCTION ROTATE _X(xsyrtheta: reall: real’
bagin

rotate_x 3= x = cos{thetal) * y * sin(thetal
END {ROTATE XX;

{Te rotate 2 point (x,y) through a clockuwise angle (thata) aveut thel
{origin of the coordinate system, y is rotated by:
y® = =x sin theta + y cos theta }

FUNCTION ROTATE_Y(x,y,theta: real): resal’
begin

rotate_y = (=x) r sin({theta) *+ y r cos(theta)
END {ROTATE Y2);

{Oraw skirt darts)}
PROCEDURE DRAN_DARTS(dart_table: filename; differential, f_sstranslation,
b_sstranslationsxtranslationswaistlevel: integer):

var
hip_width: reals
cl_panel_dartsfront_panel_translation,back_panel_translationsdart_level.,
1l _xnewsr_xnewsynew,front_side_translation,back_side_translation: integer;
tront_panel_dart_is_straight: boolean’

{This power function allows calculation of a negative numberl}
{to 2 positive pouwer.
function power{numbsrsexponentireal): real’
var
product: real’
i: integer;
begin
product := 1,07

for i = 1 to round(exponent) do
product := product * number;

power := product;
end;
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{Read in all the measurements for the darts’ widths., degrees.,}
{levels and lengths for a given differential and figure type.}
{Send information to the printer. }

PROCEDURE READ_DART_WIDTHS(differential:integer ;dart_table:filename)’
var
dart_wmidth: text?
Segin
assign(dart_width.dart_table)’
reset(dart_width);
diff = 0;
if debugld then
begin
writeln(outfile, READING JART WIOTHS FROM “,dart_table:12," TaBLZ");
uritelnloutfile, differential= “,differential:3,” diff= “,dif$:3);
end;

while (not eof(dart_width)) and (diff < differential) do
begin
writelnfoutfile, "IN LIOP ... diff is “,diff:5);
readln{dart_width,diff,ul_back_panel,wl_back_sidel,
wl_vack_side2,wl_front_sidel,ul_front_sidel2,wl_front_panell.,
wl_front_panell,wl_tot_backrel_tot_front,wl_tot_back_and_frent,
cl_back_panelscl_back_sidercl_front_sidercl_front_panel.,
cl_tot_backsel_tot_fronts,cl_tot_back_and_front,
back_panel _degrees-back_side_degrees-front_side_degraes.,
front_panel_degrees,centerback_level,back_panel_level.,
back _side_level,front_sice_level,front_panel_level.,
centerfront_level,back_dart_length,front_side_dart_langth,
front_panel_dart_lengthrguidehole_level)
end{while};

if debugld then
begin

writeln(outfile, In READ DARTS®)!

writeln(outfile, "diff= “,diff:5,wl_back_panel:S,wl_back_sidel1:5);

writeln(outfilerwl_back_sidel2:5,wl_front_sidel:5,wl_front_side:S.
wl_front_panell:5)’;

writeln(outfileral _front_panel2:S,ul_tot_back:S,wl_tot_front:S.,
al_tot_back_and_front:5);

writeln(outfilercl _back_panel:S,cl_back_side:5,cl_front_side:5,
el_front_panel:S);

writeln(outfile,cl_tot_back:S5,cl_tot_front:5,
cl_tot_back_and_front:5);

eriteln(outfile, "dart degrees= “,back_panel_degrees:10:5.,
back_side_degrees:1J:5,front_side_degrees:10:5);

uriteln(outfilerfront_panel_degrees:10:5,centerback_level:S,
back _panel_level:5)7

sriteln{outfile,back_side_level:S,front_side_level:5-
front_panel_level:5);

writeln(outfilercenterfront_level:S,back_dart_length:5,
front _side_dart_length:5)?

writeln(outfilerfront_panel_dart_length:5,° guidehole level = °,
guidenhole_level:5)



end{if)}

END (REAQ_DART _WIDTHS}?

{This procedure converts the dart measurements from mm to cm. It also }
{converts the measurements to the same scale as the graph paper used tod
{alot the curves. Sach squara on the Frapn paper is represented oy onal
{x=coordinate on the screen and measured .254 cm. A4ll measurements arae)
(scaled by appropriate scale factor. }

PROCEIURE CONVERT _CART_MEAS;

var
conversion_factor: real’
pagin
Civide every measurament Sy 10 for convarsion to cm, then by ,254)
{for same scala as curves plotted on graph caper. }

conversion_factor := 10 » D,254;

{Convert and scale all dart widths)

wl_back_panel := round{wl_back_panel / conversion_factor);
wl_back_sidel := round{ul_back_sidel / conversion_factor);
al_back_side2 := round(wl_back_side2 / conversion_factor);
ul_front_sidel := round(wl_*front_sidel / conversion_factor);
wl_front_side2 := round(wl_front_side2 / conversion_factor)’
wl_front_panell := round(ul_front_panell / convarsion_factor);
wl_front_panel2 := rouncdl{ul_front_panel2 / conversion_factor)’
cl_nack_panel := round{cl_back_panel / conversion_faczor)’;
cl_back_side := round(cl_back_side / conversion_factor);
cl_front_side := roundi(cl_front_side / conversion_factor);
cl_front_panel := round(cl_front_panel / conversion_factar);

{Convert and scale all dart levels)

centerback_lavel := round(centerback_level / conversion_factor)’
back_panel _level := round(back_panel_level / conversion_factor)’
back_side_level := round(back_side_level / conversion_factor)’
front_side _level := round(front_side_level / conversion_factor)’;
front_panel_level := round(front_panel_level / conversion_factor);
centerfront_level := round(centerfront_level / conversion_factar);
guidehole_level := round(guidehole_level / conversion_factor);

{Convert and scale a3ll dart lengths)
back_dart_length := round(back_dart_length / conversion_facztor)’
front_side_dart_length := round(front_side_dart_length
/ conversion_factorl;?
front_panel_dart_length := round(front_panel_dart_langth
/ conversion_factor);
END {CONVERT_DART_MEAS);

{This procedure draws the straight portion of a dart. This may be the)}
{entire dart, or it may only be the portien of the dart below the }
{control line. b
PROCEDURE DRAW_STRAIGHT _DART(dart_length., {dart length }



dart_level, {waist or control levaell
dart_center, {dart canterlinel
dart_uidth, {waist or control width}

ytranslation: integer;
xscalasyscale: raal’
var l_xnewsr_xnessynew: integerl);
var
xeldsryold: integer:
x: real’
bagin
if debug2 then
begin
writeln{outfile, "dart langth = “,dart_length:10);
writelnl(outfile, "dart level = “,dart_leval:10);
sriteln(outfile, dart center = *,dart_center:10);
writeln(outfiles, dart width = “,dart_width:10);
end;

{Sat the starting pesition. x is the center of the dart.}
xeld := dart_caenter;

{y is tha length of the dart from the waistline)
yold 1= round(dart_length + ytranslation)’;

{Compute the laft and right endpoints of the dart at the waistline.}
l_xnew := round(dart_center = (dart_width / 2));

r.xnew == round(dart_center + (dart_width / 2));

ynew := dart_level?

{Jrae the right side of the dart)
drau(xoldryold,sr_xnewsrynew,1);

{draw the left side of the dart}
drauw(xoldr,yolds1l_xnewsynews1)
ENC (DRAW_STRAIGHT_DART);

{This procedure continues drawing the dart. It draws the curved portisn}
{above the control line. The last point plotted is passed to the b
{procedure. This will be the starting point for the curve. }
PROQCEDURE DRAW_CURVED_DART(l _xoldsr_xoldsyoldsrguidehola_levelruwaist_level
sdart_center, dart_width,dart_length: intager’
dart_degrees: reall’
var
curve_beginscurve_endsincrementsxsysconversion_factorscantrollinezreal’

{NOTE: 1st rotate, then scale, then translate)
{This procedure transforms the x.,y cocordinates given by ratating.,)
{scalingr, and translating. Then it draws te that point.



PROCEDURE TRANSFORM_AND_DJRAW(x,yrdart_degrees:real’/ var 1l_xold,r_xold,
yold: integer’
dart_length,dart_centar: integer)’;
var
r_xneasl_xnewrynew: integer;

begin (TRANSFORM_AND_DRAW)
if debugd then
begin
writeln(outfile, Entering TRANSFORM AND DRAW);
eriteln(outfile,"x= “,x:10:5,° y= “,y:10:5,

* dart degreesz’,dart_degrees:10:5);
writef(outfiler "dart length=z ‘,dart_length:10," dart center= °);
ariteln(outfilerdart_center:5,° ytranslation=s ‘,ytranslation:$)

eng;

{1st rotate, then scale, and then translate each point.)
r.anew := dart_center + round(rotate_x(xs,yr,dart_degrees/2) ¢ xscale)’;
l_xneus := dart_center - round(rotate_x{(x,y,dart_degrees/2) ~ xscale)’
ynew := round ((dart_length * yscale + ytranslation)

+ rotate_y (x,ysdart_degrees/2) = yscale)’

1f debug2 then
begin
eriteln(outfiles r x old=s *,r_xo0ld:5,°1 x old= °,1_xold:S,
yeld= “,yola:5);
writeln(outfiler’r x neua= “,r_xnew:5,°l x new= *,1_xnew:5.,
* ynew= ‘,ynew:5);
end;

{draw the right side of the dart}
draw(r_xoldsyocldsr_xnewsyneuw.,1);

{draw the left side of tha dart)
draw(l_xold,yold,1_xnewsynew,1);

1 _xo0ld := 1_xnew’;
r_xold :2 r_xnew’
yold := ynew’

END {TRANSFORM AND DRAW);

begin (DRAW_CURVED_DART)
{The control line is 10 cm down from the waistline.)
conversion_factor :s 0.254;
controlline := 10 / conversion_factor;

{Determine whicn part of the #60 curve to start on., The curved portion)
{of the dart starts on the control line.
curve _begin = =(guidehole_level - controlline)’

{Set the Y coordinate to the beginning of the curve.)
y % curve_begin’
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-{Determine where to stop on the curve.l}
curve_end := curva_begin = (controlline + waist_level)’

if debug2 than
begin
wuriteln(outtile-"In ORAW CURVED DART);
uriteloutfile, guidehols lavel= “,guidshole_level:4);
aritelnl(outfile,” control line= “scontrolline:5,° y= “,y:10:5,
‘ waist level= °, waist_level:5):
writelnl{outfiler’ curve begin’,curve_begin:10:5," curve and= °,
curve_and:10:5);
end;

{S5at increment value, may make smaller for greater accuracy.)
increment := 1,07

{darive x coordinate trom curve begin, which is a y coordinate.}
x = round(0.00071341 + 0,12809169 *= y + 0.3076817 » pouwerly,2) +
0.00013192 » power{y,3) + 8.783663%e=C7 * powerly,4));

{Calculate the naext point, because the dart is already drauwn)}

{to the control line

x 1= x *+ increment; {incrament x)

y 1= {=0,08746032) - 41,08597884 » x # 25,71527773 * power(x,2)
= 5.66203704 * power{x,3) + 0.,4375 * pouwer(x,4); {(derive y)}

{Derive all y coordinates from x for greatar accuracy.)}
{1st formula will derive y accurately, until x > 5.
wnile x <= § do
beagin
transform_and_draw(xsy,dart_dagrees.r_xold-1l_xolaryold.,
dart_lengthsdart_center);

x 1= x * incremaent’ {increment x}
y 12 (=0.06746032) = £1.08597884 » x + 25,71527778 » pouwar(x.,2)
- 5.66203704 = powar(x,3) ¢+ 0.4375 = power(x,4); {derive y}

end{uhilel}’

{2nd formula will derive y accurately, if x > 5, }
while y > curve_oend do
begin
y 3= (=38.,60317459) = 9.55291006 = x + Q.,466666667 * power(x.,2)
= 0.01851852 * power(x,3) ¢ 3.2312826e-12 » pomer{x,4);{derive y}

transform_and_drawi(xsyrsdart_degrees,1l_xold,r_xold,yold,
dart_lengthsdart_center)’

X 3= x * incremaent {increment x)
end{while)’

{If Y coordinate is past the end of the dart.}
{then set it to the endpoint 3
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if y > curve_end then
y % curve_end;

{draw tc the end of the dart)
transform_and_draw(xsysdart_degrees.,r_xoldrsl_xoldsyold-dart_lengths
dart_center);

end (DRAW_CURVED_DARTY;

begin (DRAW DARTS)
{read in inforaation from dart data tabler for siven differentiall
read_dart_widths(differential.dart_table)’

{2etarmine if the front panel dart is curved or straight) .
front_panel __dart_is_straight := wl_front_panel! = wl_front_panel2’

(Convert dart measuraments from cm to am and scalel
canvert_dart_meas;

{C2lculate hip width. Convert cm to mm and)
{points not plotted an grapn paper 3
hip_aidth := hip_pattern_width / 10 / 0,254 * xscalaes

{Calculate panel darts’ centerline positions. 1/3 of hip wmidtn)
cl_panel_dart := round(hip_width/3);

tront_panel_translation := cf ¢ cl_panel_dart’
back_panel_translation := cb = cl_panel _dart;

{Calculate side darts”’ centerline position. }

{Midpoint between panel dart and sideseanm. >

tront_side_translation := (front_panel_translation + f_sstranslation)
div 27

back_side_translation := (back_panel_translation + b_sstranslation)
div 27

if debug2 then
pegin
write(outfile,“back dart length = “,back_dart_length:3);
writeln(outfile,” waist level =°, waistlevel:3,’ back panel level =
back _panel_leval:3);
sriteln(outfile,’ back panel transl = ‘,back_panel_translation:3,
‘ wl baek panel width = “,ul _back_panel:3," ytranslation = °,
ytranslation:3," xscale = ‘,xscale: 5:2)/
writelnloutfile,’ yscale = “,yscale:5:2,° l_xnem = ‘,1_xnew:3,
* r_xnew = ‘', r_xnew:3," ynew = “synew:3);
end{if);

if debugZ then writeln(sutfile,’Drawing straight back panel dart’)’;
{draw back panel dart, which will always be straight)
dart_level := waistlevel ¢ (=-back_panel_level)’
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draw_straight_dart(back_dart_length,dart_level,back_panel_translation,
wl_back_panelsytranslationsxscalesryscales
l_xnewsr_xnemsynow)’

if debugZ then writeln(outfile,’Drawing curved back side dart’);

{draw the back side dart, which will always be straight beneath thel

{control line, and curved above it. }

draw_straight_dart(back_dart_length,controllevel,back_side_translation.,
cl_back_siderytranslationsxscaleryscale.
l_xnew,r_xnewsynewul’

draw_curved_dart(l_xnewrr_xnewryneuwrguidehole_level-back_side_level,
back_sice_translation,ul back_side2,
back_dart_langth,back_side_degrees)’;

it debugl then writelnl{outfile,"Orawing curved front side dart”’)’

{draw the front side dart,uhich will always be straight pensath the)

{control line, and curved above it. b

draw_straight_dart(front_side_cart_length,controllevel.,
front_side_translation, cl_front_siderytranslation.,
xscaleryscaler l_xnewsr_xnewsynouw);

draw_curved_dart(l_xnews,r_xnewrynewsguidehole_leval,front_side_level,
front_side_translation,wl_front_sidel,
front_sida_dart_length,front_side_degrees);

{drau the front panel dart, which is straight below the control line,}
{out may be curved or straight above the control line. b s
dart_level := waistlevel + (- front_panel_level)/
if front_panel_dart_is_straight then
begin
it debug2 then writeln(outfile, Orawing straight frent panel dart‘);
draw_straight_dart(front_panel_dart_lengthsdart_level.,
front_panal_translation, wl_front_paneld.,
ytranslation,xscaleryscale, l_xnew.r_xnewrynsuw)
end
else
begin
if debugl then writeln(outfils,’Orawing curved front panel dart”);
drau_straight_dart(front_panel _dart_lengthscontrollevel,
frent_panel_translation, cl_front_panel,ytranslation
sxscaleryscaler 1l_xnew,r_xnew,ynew);
draw_curved_dart(l_xnewr,r_xnewsynewrguidehola_level,front_sanel_level,
front_panel_translation-wl_front_panell.,
frent_panel_dart_length.front_panel_degrees)
end{elsal
ZND {DRAW_DARTS);

procedure LABZL _PATTERNS
begin
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writelns
writaln{’SKIRT*:20,°S5KIRT :4%);
writeln(’CP“28,° “:7,°FRONT"," “:35,°C3°," ":7,°84ACK");

end {LABEL_PATTERNI};

begin {main)

quit := “n”’;
anter = "y*;
assign{outfilaroutfilename)’

wnile (quit <> “y°) and (enter = “y*") do
begin

rewritelouttile)d’;
arror 3= false; {Turn off the error flagl

mgasure(differential,sideseamsuwaist_pattarn_width,hip_pattern_uidtn,
dart_tablerserror);

it (error = false) then
begin

points(skirt_lengthrwaist_pattern_uwidth,f_sstranslation.,
b_sstranslation,xtranslaticon,ytranslationrsaistlavel,
controllevelshiplevel, hemlevelrcbrcfrxscaleryscaled;

if debugl then
begin
writeln(outfile,“skirt length= “,gkirt_length:5,
° waist_pattern_width=’, waist_pattern_width:4);
writeln{outfile, front transl= “,f_sstranslation:é.,
‘ baek transl= °, b_sstranslation:4,” y transl= °,
ytranslation:4," =xscale=® °, xscale:é6:1,° vyscale= ‘.
yscale:6:1)/;
wuritelnfoutfiler’waistlevel=s ‘,uaistlevel:3,” contraollevel= °,
controllevel:3, ° hiplevels “,hiplevel:3," hemlevel= *
shemlevel:é)?
writeln{outfile, cbe “,cbib,” cfs’,cf24);
end{it};

draw_guidelines(f_sstranslation,b_sstranslation,waistlevel.hemleval.
cfrchb)s

draw_sidessams{(sideseam,f_sstranslation,b_sstranslation,
ytranslation,hemlevel,xscaleryscale);

draw_darts(dart_table,differential,f_sstranslationsb_sstranslation.



xtranslationswaistlevel)’
{draw_waistline’)
label _pattern:

far i 3 1 to 22 deo writaln;
wurite("Do you want to enter measurements again? y or n : )7

readlini{enter); writaln;

end{if}
else
begin
writeln;
griteln(‘Since there is an error in the in the input, you have ‘.,
“the option to correct it or quit,’);
write{"D0 you wish to quit? y or n: “); readlnlquit)/ uwritaln
end{alsel;

closa(outfilal)’
end{uhilel};
end.
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This report details the automation of the Mod—u—-lar Pattern Sys=
tem skirt pattern drafting methodology and the resulting automated
drafting systems The Mod-u-lar Pattern System drafting methodology
is still under development by Helen Brockmans professor emeritus at
Kansas State University. The first stage of automation is for the
basic skirt and has been implemented using dBasell and Turbo Pas=—
cal. The current implementation was limited to drawing the front

and back of the basic skirt pattern on a cathode ray screen.

The problem from the point of vijew of the pattern maker is clari-
fied, Professor Brockman's entire drafting process is explaineds,
beginning with how certain measurements are taken and transformed

to the final pattern. An overview of the program designs a hierar-

thy diagram showing the calling structurey and a tabnle of the in—
puts and outputs for each module are given. A user's manual is in-
cluded along with the source code and all data tables required dur-

ing the automated pattern drafting process.

This project includes the automation of but a small part of the
Mod-u—-lar Pattern System methodology. Because of the perceived
need for properly fitting clothing py a2 large percentage of the Un=
Ited States population s the automation of professor Brockman's en-
tire drafting methodology would be aggrfeat financial advantage to

Kansas State University.



