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PREFACE

This document is the final technical report of one of a series of inter-related projects
under the title, “Data Collection/Verification: Improved Forms DD358 & DD1111”. The
organization of those inter-related projects is documented in the body of the report.

As with any collaborative effort, the final report here is the result of the help of many
people, both up front and behind the scenes. The author would like to thank Dr. Nancy
J. Staples, Clemson Apparel Research, for her efforts in guiding the complex of
organizations towards a common goal. Statistician James Hardman, Miami University,
produced the many regression equations needed for the error checking part of this task.
James Annis, Anthropology Research Project, Inc., developed the dimension minimums
and maximums with his usual thoroughness. Dr. Richard Jarvis, also of Clemson
Apparel Research, helped focus the effort by his persistent questioning of statistical
methods. Belva M. Hodge, Anthropology Research Project, painstakingly formatted the
regression equations, not only for delivery to Dr. Jarvis, but also for this report. Ms.
Hodge also prepared the final draft of this report. Finally, lise O. Tebbetts (ARP) edited
the final draft for clarity, completeness, and consistency.




EXECUTIVE SUMMARY

Although most members of the military services are well-served by regulation
garment sizes, a small percentage of men and women require custom-made clothing.
Measurements of individuals requiring these garments — those who wear extreme sizes
and those who are unusually proportioned — are currently recorded on written forms,
and sent to the Special Measurement Office of the Defense Supply Center-Philadelphia
(DSC-P) where they are processed.

A number of problems inherent in the current special measurement system
originate in the paper forms. These include: misinterpretation of directions which results
in incorrect measurements; failure to fill out the form completely; and the forms
themselves which do not solicit the complete set of measurements that many
contemporary patternmakers need when creating made-to-order clothing.

Advances in technology in the last 15 years have made it possible to address all
these problems by using an electronic data form. Anthropology Research Project, Inc.
(ARP) worked with other organizations in the development of such a form. The bulk of
this report concerns ARP activities leading to the development of error-checking
algorithms incorporated in the electronic form.

Anthropometric data have characteristics that lend themselves to editing. The
two most important are: (1) finite range, and (2) relatively high correlations between
certain dimensions. Computerized editing programs long used by ARP in collecting
anthropometric data make use of these principles. The first of two companion programs
alerts users to extreme values for a given dimension; the second alerts users to a value
outside the range of values predicted by closely correlated dimensions. These
programs were adapted for the electronic order form (EOF) by using the DSC-P order
history in the editing software for each of the relevant garments.

Other work described in this report includes checking the accuracy of
measurement instructions to be incorporated in the electronic order form, ARP
participation in a video that illustrates correct measurement, and development of a
scaled-down version of the order form (EOF Lite) for use on individual personal
computers.

The EOF represents a significant improvement in the military customer’s ability to place
an order for special measurement uniforms with accurate and complete information. It
significantly improves the ability of DSC-P’s special measurement office and military
contractors to create patterns for these customers with some assurance that they are
using complete and accurate measurement data.



DATA COLLECTION/VERIFICATION:
Improved Forms DD358 & DD1111

INTRODUCTION

Background

Keeping U.S. military personnel looking smart in their uniforms is a considerable
challenge in view of the wide variety of body sizes and shapes found in the military
services. To meet this challenge, designers of dress clothing and item managers at the
Defense Supply Center-Philadelphia (DSC-P) stock many sizes of each uniform item. It
is not cost effective, however, to stock sizes for extremes of body size and shape.
Further, some individuals are proportioned so unusually that a standard garment (of
whatever size) would never fit. These individuals — those who wear extreme sizes and
those who are unusually proportioned — are currently accommodated by DSC-P’s
Special Measurement Program. In this program garments are created especially for the
ordering individual. The individual is measured and the measurements are recorded on
a Special Measurement Form (SF DD358 for men; SF DD1111 for women). The form is
then sent to the Special Measurement Office at DSC-P, where, usually, patterns are
made. (Some variation exists in the actual process depending on the pattern-making
ability of the ultimate garment contractor.) When the system is working well, the
ordering individual has a well-fitting garment created especially for his or her needs
within a few weeks.

The DSC-P special measurement program does not, however, always work well.
A number of potential problems, inherent in the system, often prevent either the
production of a well-fitting uniform, or its timely delivery. Anthropology Research
Project, Inc. (ARP) participated with several other organizations in a research effort
aimed at finding a solution to these problems. This report describes the portion of the
research undertaken by ARP. A subsequent report from Clemson Apparel Research will
document the entire project.

This effort is one activity of the Apparel Research Network (ARN). The ARN is

funded by the Defense Logistics Agency to address a wide range of improvements in
the manufacture, acquisition, and distribution of military apparel.

Need for an Electronic Order Form

There are three fundamental problems with the current system involving the
paper forms DD358 and DD1111. First, users can easily misinterpret the directions on
the form so that body dimensions are measured incorrectly. For example, Figure 1
shows the illustration for Arm Length and Shoulder Length from Form DD1111. Note
that the illustration is not at all clear about where the measurement should begin (near
“A”) and, for Shoulder Length, it is not at all clear where on the rounded surface of a
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FIGURE 1
Arm Length and Shoulder Length from Form DD1111

woman'’s shoulder, the dimension should end. There are similar problems with other
measurements on the form, and similar problems with the men’s form DD358. The
result of these problems is that the organization receiving the form, either DSC-P’s
Special Measurement Office or a pattern-capable contractor, is faced with inaccurate
information on the form. Clearly inaccurate information leads to incorrect patterns, and
an ill-fitting garment.

Second, information is frequently left off the forms that are currently submitted.
Paired with a missing address or other incompletely filled out information, failure to list a
phone number can dramatically impede a garment getting to its intended recipient in a
timely way. More often the person placing the order omits one or more measurements
when completing the form. This may be the result of a judgment that the given
measurement is not needed for the garment being ordered, or it may be simply an
oversight. In either case, inadequate information forces the pattern maker to make
guesses about what the measurement should be. Such guessing delays the completion
of the pattern, causing a delivery delay, and when the guesses are incorrect, the
garment does not fit well.

Third, the forms themselves do not solicit the complete set of measurements that
many contemporary pattern makers need when creating made-to-order clothing. For
example, the men’s form does not take into account the body-builder physique. When
making garments for individuals of this body configuration, a measurement of the flexed
biceps (upper arm) muscle is needed. Without some of these more specialized
measurements, the pattern maker is again forced to make guesses about the shape
and proportion of the ordering individual. In the absence of complete information, the
resulting pattems produce garments that are more “normal” in proportion than may be
needed by the recipient.




Advances in computing technology in the last 15 years have made it possible to
address all the problems noted above by using an electronic version of these data
forms. Inaccurate data can be addressed by the greatly enlarged capacity of an
electronic form which would provide the user with the much more detailed textual and
illustrative instructions for how to take measurements. Missing data can be addressed
by software tools that alert the user when more information is needed. The problem of
insufficiently requested data can be addressed by simply updating the measurement list
for populations in the 1990s, and by algorithms which prompt the user to measure
additional dimensions for body-builders when that physique is in question.

Project Structure

Description of Final Product. In order to understand how this project was
structured, and subsequently to understand ARP’s role in it, it is first necessary to
outline features of the final software product. The electronic order form is a world-wide-
web (WWW) based software product that facilitates the ordering of special
measurement military uniforms. From the user’s perspective, the software works in the
following way:

1. After accessing the appropriate WWW address, the form asks for several bits of
administrative information. These will be familiar to military customers, as they
are currently at the top of forms DD358 and DD1111. The list contains such
items as customer name, branch of service, organization, SSN, rank/grade, and
SO on.

2. After the customer information is given, the specific garments to be ordered are
identified. The specific garment, e.g., Navy Men’s White Choker, will determine
which measurements are subsequently requested.

3. After selecting garments, the user is led to a page that shows how to prepare the
body for measurement. This page includes such information as locating
landmarks on the body, how the individual should be attired, and soon. Inthe
current version, the explanations are limited to text with accompanying line
drawings. During 1998, video clips will be added to illustrate how to locate
landmarks.

4, After the body is prepared, the user is led to the first measurement. The list of
measurements is determined by the aggregate of all garments being ordered.
When the list of measurements is assembled, it is presented to the user in a
reasonable measuring order, i.e., from the top of the body down towards the
floor.

5. With each measurement, a line drawing is shown, illustrating how to take the
measurement. In addition, a complete text description is on the screen,



describing the measuring method. During 1998, video clips will be added
demonstrating the measurement process for each dimension.

6. As each measurement is entered, it is checked against a known population
minimum and maximum for reasonableness. The user is able to override the
warning, but he/she will know if an entered value is larger than the largest value
ever seen, or smaller than the smallest value ever seen. This check will greatly
reduce entry errors.

7. After certain measurements are entered, they are checked against cutoff values
for determining body-builder status. For example in a men’s coat, if the
difference between chest circumference and waist circumference is greater than
8 inches, the additional body-builder measurements will be triggered.

8. After all the measurements are entered, all the measurement values are checked
one against the other, for reasonableness. This is an excellent way to identify
potential typographical or other sources of error. The user is warned that an
entered value is not within an expected range based on the customer’s other
measurements. As with the minimum and maximum checks, however, the user
may override the warning and proceed.

9. The final screen presents a summary of all the entered information and gives the
user an opportunity to make final corrections, and to add comments.

10.  When the user hits the “send” button, the order is transmitted electronically to a
web server at DSC-P, and the order can be processed.

There is considerable sophistication in the way data are handled and transmitted
from the ordering location to the servers at DSC-P. Those transactions have no bearing
on the work done at ARP, and will be reported in detail in the subsequent Clemson
Apparel Research Report.

Oraganizational Structure. The lead organization on the electronic order form
(DDFG-T1P2) was Clemson Apparel Research (CAR), with Dr. Nancy Staples as
Principal Investigator. CAR was responsible for overall project management, as well as
software and video. ARP was responsible for the numeric algorithms used to check
entered data for accuracy, as well as advising on dimension descriptions and line
drawings. In addition, ARP Principal Investigator Dr. Bruce Bradtmiller served as the
measurer in the video clips. University of Wisconsin-Stout was responsible for the initial
drafts of the measurement descriptions and the line drawings. Finally, EDI Integration
Corporation was responsible for the portions of software that handled data transfer
between the electronic order form, DSC-P, and CAD-capable manufacturers.




Project Activities

CAR identified 17 separate activities needed to complete the EOF. These are
identified below, with the appropriate participating ARN partners indicated in
parentheses.

Activity 1. Review and analyze existing manuals and/or videotapes for special
measurement purposes. (UW-S, CAR)

Activity 2.  Write verbal description of body measurements in clear lay terms. (UW-S,
ARP, CAR)

Activity 3.  Develop line drawings of body measurement locations (UW-S, ARP, and
CAR)

Activity 4.  Develop video of proper measurement procedures. (CAR, ARP)

Activity 5.  Develop software to display body measurements and instructions for
taking them. (CAR)

Activity 6.  Develop software for validating feasibility of each body dimension (ARP,
CAR).

Activity 7. Develop software for validating combinations of body measurements.
(ARP, CAR)

Activity 8.  Develop software for recording order information and file input. (CAR)

Activity 9.  Integrate body measurement and order software. (CAR)

Activity 10.  Field test software. (CAR)

Activity 11.  Develop ANSI X12 841 order data mapping. (EIC)

Activity 12. Develop EDI interface between the EOF and X12 841 order for different
ordering activities. (EIC, CAR)

Activity 13. Prepare DSC-P and government contractor to send and receive the X12
841 order. (EIC)

Activity 14. Package, install, train, and test EDI order transmission techniques at pilot
sites. (EIC, CAR)

Activity 15. Commercialize for industry. (CAR)

Activity 16.  All-service demonstration. (CAR)

Activity 17.  Wirite final technical report on T1P2. (CAR, ARP, UW-S, EIC)

Organization of this Report

The bulk of this report concerns the activities leading to the development of error-
checking algorithms. A separate section summarizes ARP’s activities in support of the
dimension descriptions, line drawings, and video clips. Since our role was not primary
in those activities, we report only our supporting work. A comprehensive report of those
activities will be in the final technical reports of the lead organization for each. Finally,
we report on the development of the electronic order form in a stand-alone version for
PCs. It was developed for those military installations that order special measurement
garments but do not have access to the Internet.

10



VALIDATION SOFTWARE

Theory and a Brief History of Anthropometric Data Editing

Humans make mistakes. Much of psychological human factors work is directed
towards minimizing human error in the well-known areas of aircraft and automobile
operation. The specific types of errors made in anthropometry include: mis-measuring
the subject (wrong measurement location, wrong landmarks, etc.), mis-reading the
instrument, mis-recording the data on a paper form, or mis-entering the data into a data
base or other computer software.

Anthropometric data have characteristics that lend themselves to editing. The
two most important are 1) finite range and 2) relatively high correlations between certain
dimensions. With respect to range, no anthropometric dimension is zero or less, for
example. At the other extreme, no anthropometric dimension is greater than, say, 12
feet. Indeed, for most anthropometric dimensions we can narrow the range of possible
values much further than 0 inches to 12 feet. With respect to relationships between
dimensions, some dimensions are highly correlated because of the way the body grows.
For example, upper leg length is very closely related to lower leg length; total leg length
is closely related to arm length.

Anthropology Research Project, Inc. pioneered the editing of anthropometric data
in the 1960s, with two FORTRAN programs designed to detect unusual pattemns in the
data (Kikta and Churchill, 1978). The first program, X-VAL, lists the 20 extreme values
(10 highest and 10 lowest) for each dimension. This allows the data analyst to examine
all the values at the tails of the distribution. It shows whether the highest value (or
highest 2 or highest 3) is close in size to the rest of the values or whether it is well
beyond the other values. The output from the program also shows the mean and
standard deviation for the full sample, as well as the mean and standard deviation with
the 20 extreme values removed. This gives the analyst an opportunity to understand
what effect these values are having on the summary statistics of the whole distribution.
The X-VAL program has been used as the first stage of data editing. It is best for
identifying situations in which an extra digit has been added (18322 mm for stature,
instead of 1832 mm), or if a digit has been removed (103 mm for waist circumference,
instead of 1003 mm). After corrections for those obvious errors are made, the data are
ready for the second stage of editing.

The second program developed by ARP is a more sophisticated editing tool.
Called EDIT, the package is based on high correlations between anthropometric
dimensions. The data analyst first identifies dimension triplets in which each dimension
is highly correlated with the other two. Examples of such triplets might be Stature,
Cervicale Height, Shoulder Height, or Chest Circumference, Shoulder Circumference,
Waist Circumference. Then, when the program is executed, regressed or predicted
values are compared against measured values within the triplets. For example, the
measured value of stature would be compared against the value predicted by an
equation using Cervicale Height and Shoulder Height as independent variables. In the
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same triplet, the measured value of cervicale height would be compared against the
value predicted by stature and shoulder height as independent variables. If there are
enough highly correlated dimensions, it is best to place each dimension in at least two
different triplets. These calculations are done for all measured dimensions.

The output of the EDIT program consists of a list of those values in which the
measured and predicted value differ by more than a preset multiple of the regression
equation standard error. For each value, the program output lists the measured value
and the predicted value for that dimension for all the triplets in which the dimension
appears. The program output also identifies other statistics useful to the data analyst;
these are detailed in Kikta and Churchill (1978). The EDIT program is useful for
identifying cases of entries being 100 or 200 off (e.g., 1706 mm instead of 1606 mm) or
for cases of reversed digits (e.g., 937 mm instead of 397 mm). Both of these are
common errors easily detected by this approach. Prior to the advent of personal
computers, data analysts used both the X-VAL and EDIT programs to identify, and in
many cases, correct values which were either mis-read from the instruments, mis-
recorded on a paper form, or mis-entered into a data base.

In the 1980’s ARP made use of the data editing principles in X-VAL and EDIT to
create a data entry software program which edits data as they are entered (Churchill et
al., 1988). The software was designed to operate on the then-available portable
computers (“lugables” by current standards), which allowed data entry to take place at
the measuring location, thus eliminating the need for a paper form entirely. This
approach had two advantages over previous methods. First, the data were available for
analysis as soon as data collection was over. There was no need for a period of data
entry. The second advantage is that when the editing routines identified a suspicious
value, the subject in question was still available for remeasure. This was a significant
improvement over the traditional use of X-VAL and EDIT that were used after data
collection was over and, then, could only identify suspicious values. Remeasurement
was not a possibility because the subject was no longer available.

The data entry program of 1988 had some minor operational differences from its
predecessors, X-VAL and EDIT. Since the users of that software were measurers, and
not experienced data analysts, it was important that decision-making not be left up to
the users. Instead, the software itself contained decision-making algorithms that
required input from the user. For example, the portion of the program that checked for
extreme values checked whether the entered value was either the highest or the lowest
for that dimension, rather than displaying the high 10 and low 10 values as in X-VAL.
The required response on the part of the user was to either remeasure the value (the
usual case) or to indicate that the individual was either extremely large or extremely
small, in which case the suspicious value might be correct.

Another difference was in the operation of the regression check portion of the
software. This operated with two main differences from its EDIT predecessor. First, the
editing triplets were determined automatically, instead of with user input. The choice
was based on the highest correlations among all the possible dimension choices. The

12



second difference was that the software did not offer suggestions about possible
alternative measurements, which would have required the user to select from among
them. Instead, the software simply asked for a remeasure. The regression portion of
the software differed from the extreme values check in that it was not invoked until all
the data were entered. This is because the dimensions were entered in measurement
order, not in the order needed to compute the regression equations. Thus, all the
values needed to be present for use as independent variables in the equations before
any of the equations could be calculated. The minimum and maximum portion of the
program, by contrast, was invoked as soon as a value was entered.

The data entry program of 1988 was used in the U.S. Army’s largest survey and
showed the great potential of this general approach (Gordon et al., 1989). When
subjected to X-VAL and EDIT after data collection was complete, the data resulting from
that survey had fewer suspicious values than any prior survey. The success of the
approach in that survey led to the application of data editing routines to the electronic
order form.

There are a few operational differences between the1988 survey version of the
editing routines and those used in the EOF. Primarily these differences relate to user
acceptance. The measurers using the software in 1988 were ARP employees, and the
project was managed by ARP professional staff. In that case, when an entered value
was flagged as incorrect, the software requested a remeasure. If the new value was
flagged, the software again requested a remeasure. An individual’s dimensions could
have been measured a total of three times before the software would move on to the
next dimension. Since the users of the electronic order form are scattered over the
globe, and are not under the direct control of a single authority, multiple measuring is
not a realistic option. Thus, the current EOF version simply alerts the user that the
measurement is not what was expected, letting the user decide whether to remeasure
or to move on. We recognized that some control is lost with this approach, but felt that
to insist on software control would have led to user frustration that would, in turn, reduce
acceptance of the product.

The other operational differences are generally linked to improvements in
computer technology in the period between 1988 and 1998. For example, dimension
descriptions, illustrations, and video were not available in the earlier version due to the
inability of computers of that era to hold data files of that size. Additionally, it is now
much easier for the user to move about the form; the earlier version required the
operator to execute tasks in a specific order. In all, the small sacrifice in data reliability
achieved by mandating repeated measures is made up for in improved functionality and
likely acceptance by a wide range of military and civilian users.

13



Software to Validate Individual Dimensions

As noted in the introduction, ARP’s contribution to the software for validating
dimensions was the creation of statistical algorithms based on our experience and
previous data sets. In the case of the software to validate individual dimensions, the
algorithms are simple minimum and maximum functions for each dimension. We
presented these functions in a table format.

The challenging part of creating these particular algorithms was identifying the
specific minimum and maximum values to use for this software which will have wide
availability in the uniformed services. The most comprehensive recent data base is our
anthropometric survey of the U.S. Army (Gordon et al., 1989). This survey represents
over 130 anthropometric measurements on approximately 9000 regular Army uniformed
personnel. Although it formed the basis for our work, the Army’s minimum and
maximum values could not be used without alteration for two reasons: 1) some of the
potential customers of garments (new recruits, for example, or military retirees) do not fit
within the standard body size norms of the military, and 2) some of the dimensions
required by the electronic order form were not measured in the Army survey.

We began the analysis by examining the dimensions from a set of 218 recent
special measurement orders to DSC-P. The goal was to understand the magnitude of
the anthropometric differences between the special measurement population and the
Army data base. For each dimension, the mean values of the special measurement
sample were larger than the mean values for the Army data base. The differences
between the special measurement mean values and Army mean values are shown in
Tables 1 (females) and 2 (males).

TABLE 1

Differences in Mean Values: DSC-P Jacket Orders vs. Army Females
pounds, all other values in inches
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TABLE 2
Differences in Mean Values: DSC-P Trouser Orders vs. Army Males
i pounds, all other values in inches

For dimensions which were part of the Army data base, we used the highest and
lowest values from the DSC-P order history to influence our judgement on where to set
the EOF minimum and maximum values shown in Tables 3 (males) and 4 (females). It
should be stated clearly, however, that these minimum and maximum values represent
our judgement, based on many years of experience. Additionally, there were some
dimensions (e.g., men’s arm inseam, or biceps circumference relaxed) which were new
to the EOF, and therefore not part of DSC-P’s order history, and which were also not
measured in the Army survey. The minimum and maximum values for these
dimensions were estimated based on closely related dimensions, and again were based
on our judgement. We would recommend that EOF orders be evaluated after a year of
operation and that the minimum and maximum values be adjusted according to the
actual order history.

Software to Validate Dimension Combinations

ARP’s contribution to the software to validate dimension combinations was,
again, creation of the algorithms to flag unlikely values based on other measurements
for that individual. These algorithms are based on regression equations in which each
dimension being validated is compared to a predicted value based on two or more other
measured dimensions. Ironically, the challenging aspect of this task was found in the
mundane garment ordering section of the EOF. Recall that the specific measurements
requested by the EOF are a function of which garments are ordered. For example,
sleeve length is not requested if only trousers are ordered.

in the 1988 data entry and editing program on which these algorithms are based,
the software computed a complete correlation matrix of all dimensions, and then
selected the two with the highest correlation to the independent, or predictor, equations
for each dependent variable. In this case that approach would not work, because it
would rarely be the case that all dimensions would be measured. The algorithms will
not function properly if one or more of the input values is missing. Indeed, only rarely
would all possible dimensions be available. Instead, based on the selection of
garments, one could have as few as eight dimensions available.

15




TABLE 3

Minimum and Maximum Values: MALES

weight in pounds, all other values in inches
DIMENSION MINIMUM
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TABLE 4

Minimum and Maximum Values: FEMALES
weight in pounds, all other values in inches
DIMENSION MINIMU MAXIM

56.0

Our solution to this problem was to create lists of dimensions specific to each
possible garment order. These lists are seen in Tables 5 (males) and 6 (females).
There are seven possible combinations for males, and eleven for females. We
calculated separate correlation matrices for each of those sets of dimensions. For
example, for a male trouser order, the correlation matrix would include: height, weight,
leg inseam, leg outseam, waist circumference, lower abdomen circumference, seat
circumference and thigh circumference. The greatest number of dimensions required
would be for a female ordering a coat, trousers, shirt, and skirt. In that case, 29
dimensions would be available for the correlation matrix, and subsequently for the
regression equations.

From each of these correlation matrices we calculated regression equations in which
each dimension was, in turn, the dependent variable. Further, we calculated several
different equations for each dependent variable, to account for the case in which
different combinations of independent variables would be available. Some dimensions
required as few as three equations (e.g., biceps circumference, flexed), and others as
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many as six (e.g., chest circumference). For example, there were four equations for
male buttock (seat) circumference:

Buttock circ = 22.546 + 0.094 * weight

Buttock circ = 31.090 + 0.102 * weight — 0.145 * stature

Buttock circ = 35.678 + 0.115 * weight — 0.183 * stature — 0.316 * biceps circ
Buttock circ = 39.615 + 0.127 * weight — 0.208 * stature — 0.304 * biceps circ — 0.113
* chest circ

PON=

The standard error drops from 0.8664 inches with equation 1 to 0.7690 inches with
equation 4. As would be expected, the equation with more independent variables
produces a tighter estimate (i.e., has a lower standard error). For any given garment
order, the software is structured to select the equation with the lowest standard error, for
which all the independent variables are available. Since stature and weight are always
requested no matter what garment is ordered, there are always at least two equations to
choose from.

A complete list of all equations is given in the appendix. The list includes, in the right-
hand column, the standard error of the estimate. When these equations are used in
validating the measured value, the acceptable range is calculated as the predicted
value, plus or minus a multiple of the standard error of the estimate. If a value is
outside the acceptable range, it is flagged for remeasure. In the EDIT program, and in
the 1988 data entry program, this multiple of the standard error is user-determined. A
larger number produces a wider range, and therefore a looser edit; a smaller number
produces a smaller range, and a tighter edit. Based on our experience with the two
earlier programs, we have recommended that the multiple for EOF be set at 4. Thisis a
somewhat higher multiple than would be used for a population whose dimensions are
more “normally” proportioned. It is appropriate here, however, in recognition of the fact
that many individuals are in this group because of unusual body proportions. Constant
prompts to remeasure are likely to be counterproductive.

The regression equations were calculated from the 1988 Army data set. The
data available from the historic DSC-P orders were too few in number, and did not
contain all the needed dimensions. While it is the best available, the Army data set
remains an imperfect representation of the target population of individuals who require
special measurement garments. We would recommend a recalculation of the
regression equations using data from actual orders after about a year of EOF operation.
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SUPPORT ACTIVITIES

Dimension Descriptions

Writing clear dimension descriptions that direct the reader to measure a
dimension as intended by the writer is a matter of skill and experience. The task of
creating textual measurement descriptions for the EOF fell to University of Wisconsin-
Stout. That organization drafted descriptions for all the EOF measurements, and tested
them using naive high school students. Those activities are reported in the final report
entitled “Data Collection/Verification: Improved Forms DD358 & DD1111” (Robeck, in
press). ARP’s task involved reviewing these dimensions for clarity, as well as for
dimensional accuracy. For example, for neck circumference the initial draft called for
the measurer to place the tape “at the Adam’s apple”, when in fact the pattern makers
using the special measurement data would expect the measurement to be taken lower
than the Adam’s apple. Measuring at the wrong location on the neck could result in a
shirt being 1 size too large for women, and 2 sizes too large for men. In all, we
reviewed 56 dimensions and landmarks (men and women, various service-specific
definitions, etc.), and made suggested revisions as appropriate. The completed
measurement descriptions can be seen on the EOF web page.

Line Drawings

As with the dimension descriptions, University of Wisconsin-Stout was charged
with preparing line drawings illustrating measurements and landmarks. Our task was to
review the drawings and identify whether the lines and arrows correctly indicated where
the measurement should be taken. For example, on the initial draft drawing for high
chest, the line showing the measurement was too low. We reviewed all 56 drawings,
and made suggestions as appropriate. It should be noted that, after University of
Wisconsin-Stout’s involvement, the drawings were revised at Clemson Apparel
Research, as will be reported in the forthcoming Clemson final technical report on the
EOF. We then repeated our work, and reviewed the new figures. The completed
figures can be seen on the EOF web page.

Video

One of the most useful features of the EOF will be its ability to show video clips
of each measurement and landmark. This should allow the novice measurer to
minimize errors in tape placement and measurement technique. In order to provide
those brief clips, however, full production video in a studio-like setting was required.
Clemson Apparel Research arranged for the video production. ARP’s contribution was
to review the script for clarity and accuracy, advise on camera and model placement,
and to provide the measurer model (Dr. Bradtmiller). The video clips will be available
on the EOF web site in mid-1998.
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OTHER ACTIVITIES: EOF LITE

During the early planning for the electronic order form, there was considerable
discussion about what electronic state the new product should assume. EDI Integration
Corporation led that discussion, and the decision process will be outlined in their final
technical report. The resulting decision was to create a form that would be a “living”
document on the World Wide Web. This approach has a number of advantages that will
be outlined in the EIC report. The major disadvantage to the WWW approach, however,
is that some potential users of the form do not currently have web access.

After a series of meetings with program management, DSC-P, and
representatives of several groups of potential users, a decision was reached to produce
a scaled-down version of the form that would be self-contained on an individual
personal computer (PC) and not require access to the Internet for its functionality. As
this decision was made in mid-1997, well into the development of the web version, it
was possible to build on the programming that had already been done in order to create
the stand-alone version (dubbed EOF Lite).

As ARP had previous experience with a seasoned freelance Microsoft Access®
programmer, and as we were able, because of our small size, to sub-contract outside
tasks relatively quickly, we volunteered to make arrangements to provide an initial draft
version of EOF Lite. We used subcontractor Mark Wysong of Softstar, Inc. to code the
Access® program. Within the limits of the Access® environment, he set up the order
entry screens to mirror the web version. The inner workings of the error checking, both
minimum and maximum and regression checks, are identical to the web version. The
only functional difference, from the user’s point of view, is that instead of transmitting
the order electronically to DSC-P, the final information is printed out on a paper form,
which can then be faxed or mailed to the special measurement office at DSC-P.

At the end of ARP’s period of performance for this delivery order, the initial draft
of EOF Lite was complete and was delivered to Clemson Apparel Research. The
relationship with Softstar, Inc. was transferred to Clemson, where final modifications will
be made. The completed deliverable from Clemson will include the software itself, on
diskette, as well as a software user’'s manual.

CONCLUSION

The EOF represents a significant improvement in the military customer’s ability to
place an order for a special measurement uniform with accurate and complete
information. It significantly improves the ability of Defense Supply Center-Philadelphia’s
special measurement office and military contractors to create patterns for these
customers with some assurance that they are using complete and accurate
measurement data.




The electronic order form project was a joint effort by several individuals and
organizations. Anthropology Research Project, Inc. took the lead on developing the two
error checking systems — minimum and maximum checks and regression checks.
Based on our experience with previous data editing systems, and based on data
gathered in 1988 for the U.S. Army, we supplied test functions to those actually writing
the software for the electronic order form. We also supported other team partners in the
activities on which they took the lead.
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APPENDIX
REGRESSION EQUATIONS FOR

VALIDATION OF
COMBINATIONS OF DIMENSIONS
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