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User Manual for the
Automated Airdrop Information Retrieval System -
Human Factors Database (AAIRS-HFD)

SECTION 1. INTRODUCTION

1.1 Backgrogund. Employment of parachutes by the military has given rise to an area

of scientific investigation which examines a wide range of human performance
characteristics of airborne activities. Newv capabilities of high performance aircraft
have expanded the operational requirements placed on military airborne personnel.
This has increased the importance of understanding how human factors can affect the
performance of an aeria! delivery system. Traditional human factors standards and
guidelines used during the materiel design process are not applicable to a majority of
these systems. [t has become apparent that human factors guidance unique to the
design of advanced airdrop systems needs to be established.

Government, industry, academic organizations, and private interest groups have
conducted research and generated a diverse body of data related to human factors in
airdrop. To a large degree, however, these data have not been documented within
the regular channels of literature accession, making it difficult to locate important
information critical to the design of airdrop systems. Consequently, the field of
human performance in airdrop lacks both definition and structure.

This report describes the steps that have been taken to begin building a framework
for study within this field. Specifically, the report presents the Automated Airdrop
Information Retrieval System - Human Factors Database {AAIRS-HFD), a Human
Factors Issues Taxonomy and an Airdrop Systems/Components Taxonomy. The
AAIRS-HFD and the taxonomies are designed to meet the challenges faced by
scientists, engineers and other users in assembling information on a given topic
concerning human factors issues in airdrop operations or system design. They are
also intended to be of assistance in familiarizing new staff members and researchers

with this field of study.




1.2 Focus of the Database and Taxonomies. The investigation of airdrop human

performance factors involves the application of many technical specialties. Indeed,
human performance/airdrop-related information can be found in the following:
scientific journals; academic reports; military technical reports; other government
agencies’ reports; foreign government reports; commercial periodicals, newspapers
and magazines; researchers’ individual collections; subject matter expert/user
feedback; observational data from field exercises; video recordings; and anecdotal
stories. Because there is such a broad array of information reiated to the topic, it was
decided that an automated database should be established to help in the organization
and accession of {iterature that is relevant to a number of technical disciplines within
the field of airdrop.

The objective of the database is to provide users with information regarding
airdrop human factors issues and airdrop systems/components. To accomplish this
objective, the database was designed to allow users to conduct two types of keyword
searches: A Human Factors Issues Search and An Airdrop Systems/Components
Search. The keyword searches would require lists of keywords organized by major
topics. Thus, a Human Factors Issues Taxonomy and an Airdrop
Systems/Cormnonents Taxonomy were created.

The taxonomies consist of information presented in a list-like manner, with
hierarchicat organization where applicable {see Appendix A}. The establishment of the
taxonomies has been an evolutionary process with two objectives: to provide the
structural framework for the keyword searches in AAIRS-HFD and to act as a
reference tool for airdrop professionals applying human factors techniques to the
design and development of airdrop systems/components. The taxonomies began as
two collections of terms and phrases representing a broad array of airdrop human
factors issues and airdrop systems/components. Based on the kriowledge of many
human factors and airdrop experts, they were organized, classified and refined to
workable lists. An ongoing, comprehensive review of airdrop literature has also

helped to further refine the taxonomies.




The structure of the taxonomies is directly related to the menu structure of AAIRS-
HFD. Firstly, each major category of information is made accessible in the database
- via two independent keyword searches: a Human Factors Issues Search and an

Airdrop Systems/Components Search. Likewise, there are two separate taxonomies.

Each type of search and taxonomy is organized by major topics. Major topics are
accessible via menus in the database. In the taxonomies, major topics are numbered
and appear in bolded text that is fiush with the left margin {(see Figure 1). Under each

major topic there are keywords. The database offers keywords via menus for the

purpose of assigning them to literature or selecting them for keyword search criteria.
in the taxonomies, keywords fall under major topics and appear in regular upper and
lower case text that is flush with the left margin (see Figure 1). Some of the
keywords have what are referred to as "descriptions”. Keyword descriptions consist
of additional terms that help further define and classify keywords for the database
user. The descriptions may include several "tiers” of indents, with each successive
indent being more specific. Keyword descriptions in the database are presented in
text windows during the selection of search keywords. In the taxonomies, keyword
descriptions appear in lower case text that is indented under respective keywords (see

Figure 1).

A. Taxonomy of Human Factors Issues
1. Airdrop Delivery Method «——— Afajor Topic

Military Free-Fall (MFF) Parachuting <—————— Keywond
high altitude low opening (HALO)
high attitude high apenir?g (HAHO) - Keywont Dascsiption
Static Line Parachuting
conventional
nonconventional
Personnel Non-Aerodynamic Decelerator
fast rope
rappelling
Non-Intentional Parachuting
ejection seats
crew capsules

Figure 1. Sample page from Human Factors Issues Taxonomy.




More detail on the menu structure of AAIRS-HFD can be found in Section 4,
Processing Reference Guide. The Human Factors Issues Taxonomy and the Airdrop
Systems/Components Taxonomy are presented in their entirety in Appendix A. Major

Topics for each area are presented below.

Human Factors Issues Major Topics:

® Airdrop Delivery Method

® Jump Mission Characteristics

® Airdrop Tasks & Procedures

® Personnel Parachuting Maifunctions
® Cargo/Resupply Airdrop Malfunctions
® Aerospace Biomechanical Factors

® Aerospace Physiological/Medical Factors
® |njuries/llinesses

® Psychological Factors

® Personnel Attributes

® Load/Cargo Attributes

@ Other Airdrop Human Factors Issues

Airdrop Systems/Components Major Topics:

® Static Line Personnel Parachute Assembly

® Military Free-Fall Personnel Parachute Assembly
® Tandem Personnel Parachute System

® Individual Equipment & Weapons Containers
® Container Release Assemblies

® |ndividual Protective/Life Support Equipment
® Cargo/Resupply Parachute Assembly

® Cargo/Resupply Container Systems

® Cargo/Resupply Platform Systems

® Tools & Equipment for Rigging

® Tools & Equipment for Derigging

@ Aircraft Components

® Training Devices

® Other Airdrop Systems/Components




1.3 _General Information on Operation and Administration.

1.3.1 Purpose of the System. The purpose of Natick’s AAIRS-HFD is to manage
information related to Airdrop Human Factors Issues and Airdrop

Systems/Components. The system offers automated access to this information via
keyword and text searches. Depending on the user’s requirements, the database is
capable of dispiaying information on the screen or generating output in the form of a

reference or a detailed report.

1.3.2 Additional Documentation. The following documents may be necessary for the

operation of AAIRS-HFD: manual(s) for host PC and printer and manual{s) for host
operating system {DOS). Under normal conditions, however, consulting these

documents should not be required.

1.3.3 Maintenance of Data. It is projected that the contents of AAIRS-HFD will be
maintained by personnel in the Behavioral Sciences Division of the Science and
Technology Directorate. A manual is available for maintaining the database {Poole,
Kronberg, & Mevyers, 1994). Decisions regarding appropriate subject matter for
inclusion in the database are made by those who have established, and subsequently,
by those who maintain the database. In addition, changes in the state of the art or
the pursuit of new lines of research in the field of human factors related to airdrop
operations may affect the composition of the database. Knowledge of a password is
required to access the maintenance module; therefore, individual users will not be able
to modify or augment the database. However, suggestions are welcome and a form

for such comments is avaiiabie in Appendix B.

1.3.4 The User Manual. The purpose of this manual is to provide users with the
information necessary to effectively operate the keyword search, text search and exit

modules of the database system effectively.




1.3.5 Security. The literature contained in AAIRS-HFD is unclassified. The inclusion
of classified documents is not permitted. A password is not necessary to operate the
user module of the system that allows searches and generates output. However, a
password is required to operate the maintenance module of the system that allows

modification of existing records and appending of new records.

1.3.6 Availability of the Literature in the Database. Users outside of Natick and
USARIEM may want to acquire documents summarized in the database. Those users
should follow the usual procedures for acquiring such materials. Although the location
of source is documented for each literature entry, the staffs of Natick and the Natick
Technical Library cannot provide the literature summarized in Natick’s AAIRS-HFD.
If an organization is registered with the Defense Technical Information Center

{DTIC), members of the organization may obtain technical reports published by the
Department of Defense {DoD) and DoD contractors by contacting:

Defense Technical information Center

Cameron Station

_ Alexandria, Virginia 22304-6145
Commercial: {202) 274-7633
DSN: 284-7633

Others interested in obtaining DoD technical reports should contact:
U.S. Department of Commerce
National Technical Information Service (NTIS)
5285 Port Royal Road
Springfield, Virginia 22161
Commercial: (703} 487-4650

To assist users in obtaining technical reports, the database contains, as part of the
reference to such reports, the accession code, or "DTIC” number, used as an identifier
by both DTIC and NTIS.




SECTION 2. SYSTEM SUMMARY

2.1 _Qverview.

2.1.1 Application Summary. A menu-driven user interface allows individuals who are
interested in Airdrop Human Factors Issues and Airdrop Systems/Components to gain
access to the contents of AAIRS-HFD. The contents of AAIRS-HFD is nromprised of
literature entries, referred to asrecords. Eachrecordin AAIRS-HFD co. reference
information, textual summaries and keywords. Users are offered two rmiajor types of
search functions: keyword searches and text searches. After successfully conducting
either type of search, the user is given a list of literature that meets the demands of
the search specifications. The user can view the contents of each entry onthr screen
or generate printed output. The maintenance module of AAIRS-HFD allows authorized
database maintenance personnel to control what information is stored in the database.
The exit module allows user’s to properly close the system. In addition, the exit
module allows maintenance personnel to run a backup program that stores the

updated system onto floppy diskettes.

2.1.1.1 _Contents of Literature Entries. The contents of each literature entry or record

includes reference-identifying information such as: title, subtitie, author(s), editor(s),
volume number, page number(s), day, month(s), year, report number, DTIC/NTIS
number, organization, journal, publisher, source location and source type. These
pieces of information are called fields and are stored within the source database.
Fields applicable to any one record are largely determined by what type of source the
information came from. For example, the subtitle, report number, DTIC/NTIS number,

editor(s), day and publisher fields would probably remain empty for a journal article.




in addition to reference fields, textual information including an overall summary
and applicable comments are stored in memo fields for each literature entry. Human
Factors Issues keywords and Airdrop Systems/Components keywords are stored in
separate databases, but are associated with the source database through the use of

relational databasing techniques.

2.1.1.2 Conducting a Keyword Search. There are two types of keyword searches

offered: a "Human Factors Issues Search” and an "Airdrop Systems/Components
Search”. Each of these searches allows the user to choose one or more major topics
of interest involving either Human Factors Issues or Airdrop Systems/Components,
Under each major topical area, the system offers the user a predefined list of
applicable keywords. The user can choose up to six keywaords from one or more
major topics. Before conducting a search, the user connects their selected keywords

with an "and” or an "or.”

2.1.1.3 Conducting g Text Search. The "Text Search® allows the user to enter text
in the form of a partial word, ward, phrase, sentence, or several sentences. Text may
be searched for in one or more of the following fields: title, subtitle, author(s),

editor(s), year, iID/document #, organization, location of source, overall summary and

comments.
2.1.1.4 Op-screen Viewing. Once a keyword or text search has been conducted, the

user is presented a list of titles that represent qualifying matches. The user may view
a title that is currently highlighted in the list of matches. Viewing a title displays four
screens of information, including all applicable reference information, textual
summaries, Human Factors Issues keywords and Airdrop Systems/Components
keywords assigned to that title. Fields containing lengthy text can be opened up for

viewing; on-screen instructions for doing so are available.




2.1.1.5 Printed Qutput. The user may generate one or more printed reports. Each
report consists of either a single title that is currently highlighted in the list of matches
or all titles in the list of matches. Also, the user may generate either a reference
report or a detailed report. The reference report contains reference information for the
chosen literature, whereas the detailed report contains reference information as wvell

as keywords and any applicable textual summaries and comments for the chosen

literature.
2.1.1.6 System Maintenance. The maintenance module allows database

maintenance personnel to edit existing literature entries and add new literature entries
to AAIRS-HFD. In addition, maintenance personnel may add, edit and delete Human
Factors Issues and Airdrop Systems/Components keywords and keyword descriptions
from a series of keyword lists. As noted earlier, knowledge of a password is required

t0 access this module.

2.1.1.7 General System Tree Diagrams. The main menu of AAIRS-HFD offers four

options: Keyword Search, Text Search, Maintain System and Exit. Each of these

options are displayed and briefly described in the tree diagrams appearing in
Figures 2-5.
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Figure 2. Keyword Search tree diagram.
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2.1.2 Controls. Personnel in the Behavioral Sciences Division of the Science and
Technology Directorate are responsible for managing the system and providing

supervisory controls.

2.2 System Environment.

2.2.1_Hardware Required. A 386 IBM compatible computer with a color monitor, a
minimum of 3MB of memory and 3MB of hard disk space is necessary to run the
system. A mouse can be used to run the system, but it is not necessary. (Hard disk
requirements may increase as the database is further developed.) A printer is not
required to use the system for conducting searches and viewing literature, but a

printer is required if hard-copy reports are desired.

2.2.2 Software Required. DOS version 3.31 or higher is necessary to support the
operation of AAIRS-HFD. DOS version 4.01 or higher, however, should be used by
maintenance personnel due to the fact that files backed up with DOS version 4.01 are
compatible with systems running on earlier versions of DOS, whereas files backed up
with earlier versions of DOS cannot be successfully installed on systems running with
DOS 4.01 or higher.

Specific requirements for DOS settings, such as files and buffers statements, are
described in Appendix C. CONSULTING THIS APPENDIX SHQOULD ONLY BE
NECESSARY IF INSTALLATION IS REQUIRED. It should be noted that AAIRS-HFD is
supported by the Distribution Kit for FoxPro (v 2.5) which is licensed by Microsoft
Corp. FoxPro support files are embedded within the compiled file called "aairs.exe".
A complete listing of files needed to run AAIRS-HFD and a complete listing of

diskette contents are located in Appendix C.

2.3 Assistance and Problem Reporting. While using the system, assistance may be

required or a problem may need to be reported. If the present report does not address

the user’s needs, the following guidelines should be of assistance.
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A Suggestion and Comment Form is available in Appendix B of this manual. Users
are encouraged to use these forms to voice suggestions and/or comment on any
problems encountered while using the system. If the system is being used on a PC
targeted as the AAIRS-HFD Workstation, completed forms may be Jeft at the
workstation. If the system has been loaded on any other PC, completed forms may
be returned to personnel responsible for distributing the system software.
Maintenance personnel are responsibie for the management of such reported problems

or suggestions.
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SECTION 3. ACCESS TO THE SYSTEM

.1 f th m.
3.1.7 Access Control. In order to protect the integrity of the database, the capability

for the typical user to modify or supplement existing data is not available. The
maintenance module of the system requires users to enter a password, the details of
which are explained in the Maintenance Manual for AAIRS-HFD {Poole et al., 1994).

3.1.2 Installation. Under normal conditions, the database will be used on a PC where
it has already been installed. Should software installation be necessary, instructions

are located in Appendix C.

3.2 lnitiating a Session. To begin a working session with Natick’s AAIRS-HFD, the
user must change to the directory in which the system has been installed, type aairs,
and press ¢~ (see Table 1 for instructions). The first screen welcomes the user to
Natick’'s AAIRS-HFD (see Figure 6).

Table 1. Initiating a Session.

What To Type: What Will Happen:
Ci>cd laalrs ¢~ Changes to the directory where the system resides.
C:\aairs>aairs ¢« Executes start-up file for the system.
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Figure 6. Welcoming screen for Natick’'s AAIRS-HFD.

Upon pressing any key, the system begins a working session with the main menu
displayed and ready for use. Consult Section 4, Processing Reference Guide, for

complete user operating instructions.

3.3 Stopping and Suspending Work. The proper way to interrupt use of the system
is to exit from the main menu by using the "Exit” option. REBOOTING OR POWERING

DOWN THE COMPUTER SHOULD NOT BE USED AS METHODS OF EXITING THE
SYSTEM. These methods do not shut down the system properly; they leave
temporary files that should be deleted in the system directory. If this happens,
subsequent use of the system will generate error messages. A list of error messages

and suggested corrective actions is presented in Appendix D.
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SECTION 4. PROCESSING REFERENCE GUIDE

4.1 Capabilities. The main menu offers a "Keyword Search" option, a "Text Search”
option, a “Maintain System" option, and an "Exit" option. Selection of the Keyword
Search option offers two types of searches: a Human Factors Issues Keyword Search
and an Airdrop Systems/Components Keyword Search. Keyword searches run
independently of one another and of text searches, After conducting either a keyword
or a text search, a list of matching literature titles is displayed with options to view
references and/or summaries on the screen, generate reference and/or textual output
to a printer, or quit the search. Selection of the maintenance option allows updates
to the source database, the Human Factors Issues databases and the Airdrop
Systems/Components databases. Selection of the exit option closes the system,
offers a backup option and returns the user to DOS. As noted earlier, instructions for
maintenance options can be found in the Maintenance Manual for AAIRS-HFD {Poole
et al., 1994).

4.2 Conventions. AAIRS-HFD was designed to run on a PC with a color monitor.
Operation with a monochrome monitor is possible, but not desirable due to lack of
contrast while using the system’s menus and windows. The main color of the system
is blue with contrasting red, yeliow, cyan, and white graphics and text. A cursor,
appearing as a white or yeillow blinking underbar, usually is waiting for text input or
another keystroke. The insert mode is automatically turned on at the beginning of
each session, but it can be manually turned off by pressing insert. (This vvill leave the
computer in a "typeover” mode.) Keystrokes required to dperate the system inciude:
¢, <Esc>, <Tab>, Delete, Backspace, t ¥ «~, <PglUp>, <PgDn>, Home, End,
<F2>, <F3>, <F4>, and <F10>. The system can also be operated with a
mouse. Traditional conventions for the mouse are used; position mouse cursor on
menu item and click the pad. Some system options require the user to confirm or
negate a selection. Usually, this is done with a yes or no response. Users can enter

y" for yes and "n" for no; any other keystroke is not accepted. On-screen
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instructions are available throughout the system and generally appear at the bottom
of a screen or popup menu.

When menus are accessed, the active option is denoted by a light bar which is a
red rectangle with yellow text. Non-active menu options are presented in cyan text
with no contrasting rectangle. Some of the system’s menus employ the use of "hot
keys." With hot keys, the user can press a key letter in the title of the menu option
(usually the first letter) to perform the functions of multiple keystrokes. Hot keys
appear in a different color and are used as a shortcut to both selecting and activating
a menu item. Normally, without hot keys, the user would scroll to the desired menu
option using * ¥+ « =, <PgUp> or <PgDn> and then press ¢-= to activate it.
Although hot keys are more efficient while actually using the system, for purposes of
demonstration, the examples in this report utilize the arrow and return keys for

selecting and activating options.

4.3 Processing Procedures. Instructions for all main and submenu options, with the
exception of maintenance, are described below. Section 4.3.1 describes how to
conduct Human Factors Issues and Airdrop Systems/Components keyword searches;
Section 4.3.2 describes how to conduct a text search; Section 4.3.3 describes how
to view and print information available after conducting either a text or keyword

search; and Section 4.3.4 describes how to exit the system.

4.3.1 _Keyword Search. As indicated earlier, there are two types of keyword

searches in AAIRS-HFD: the "Human Factors Issues Search™ and the "Airdrop
Systems/Components Search". Each search references the same hody of literature.
The user is advised to become familiar with the structure and availability of keywords
offered under these options prior to conducting a search. Familiarity can be gained
by experimenting with on-screen choices or by examining the taxonomies of keywords
found in Appendix A.

Due to the fact that the operation of these two keyword searches are identical

with the exception of content, only one type, the Human Factors Issues keyword
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search, is presented in this manual. To conduct such a keyword search, highlight
"Keyword Search” on the main menu (see Figure 7). Pressing 4~ will display a
submenu offering the two keyword search options (see Figure 8). From this submenu,
highlight "Human Factors Issues Search” by using T { and press ¢~ . Subsequently,
another submenu appears with Human Factors Issues keyword search options (see

Figure 9).

Figure 7. Main menu with "Keyword Search” highlighted.
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Figure 9. Human Factors Issues Search options.

19




Both types of keyword searches allow the user to identify literature to which one
or more Human Factors Issues or Airdrop Systems/Components has been assigned.
The keyword searches run independent of one another, however, a single literature
entry may have both Human Factors Issues keywords and Airdrop
Systems/Components keywords assigned to it. Therefore, a search cannot be
conducted using both types of keywords at the same time. Human Factors Issues
keywords may be selected from one or more of the following major topics: Airdrop
Delivery Method; Jump <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>