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Bbstract

Allocation of functions is known by human systems integration professionals as encompassing both a
process and a product. As a process, function allocation refers to the sequence of steps involved in estab-
lishing the alternate roles, responsibilities, and requirements for humans and machines in a complex
human-machine system. As a product, function allocation refers to the end state of the application of the
process, the optimal distribution of roles, responsibilities and tasks between humans and machines.

When the system development objective is to downsize emerging systems as compared with existing sys-
tems, the focus of the allocation of function effort changes from an emphasis on optimizing human roles
to minimizing human involvement in system functions. In addressing the issue of performing system
functions with fewer humans as compared with existing systems, the function allocation strategy is not

simply to assign functions to automated or manu-
al performance on the basis of differential capabil-
ities and capacities of the two, as exemplified in
the Fitts’ List approach. Rather, the strategy is to
automate functions to the extent needed to enable
the required reduction in workload and manning,
with attendant provisions for decision aiding, task
simplification, and design in conformity with
human engineering standards to ensure adequate
levels of human performance and personnel safety.
Another change in emphasis when allocating func-
tions for a reduced manning system is the focus on
interaction between human and machine. In the
reduced manning environment humans and
machines are not viewed as competing resources
to which responsibilities are assigned on the basis
of their unique and individual capabilities but
rather as cooperative elements of a system inter-
acting and collaborating in synergy to achieve the
system objectives.

Introduction

Function allocation, the determination of how
to allocate responsibilities for the conduct of
system functions to human performance or to
automation, has been a mainstay in the arse-
nal of methods in the field of human factors
engineering (HFE) almost from its inception.
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One of the founders of the human engineering
profession, Alphonse Chapanis, called it “one
of the first and most important problems in
man-machine systems design” (1965).

In attempting to determine how humans
should fit into complex weapon systems,
aerospace systems, and industrial systems,
HFE practitioners traded off system functions
to human or machine following the “Fitts
List.” This list, named for Paul Fitts, an early
leader in the field, attempted to differentiate
the activities for which human performance
would be preferred against those for which
the machine would be preferred. The original
Fitts List is reproduced in Table 1.

A number of workshops and conferences
have been held in the recent past to inquire
into the methods of conducting function allo-
cation. The first of these was a NATO spon-
sored workshop on improving function allo-
cation for integrated systems design (Beevis et
al. 1995). The primary conclusion of that
workshop was that function allocation is the
key process for solving problems associated
with human error, system unreliability, and
human-machine mismatch, because it seeks to
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Original Fitts’ List

HUMANS ARE BETTER AT:

1. detecting small amounts of visual or acoustic energy

3. perceiving patterns of light or sound
5.improvising and using flexible procedures
7. storing very large amounts of information

and recalling relevant facts at the appropriate time

MACHINES ARE BETTER AT:

2. responding quickly to control signals and applying great

force smoothly and precisely

10. handling complex operations, i.e. things at once
1. exercising judgement
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integrate and balance functional requirements
specifications with human possibilities and
technological opportunities. Another key
conclusion of this workshop was that func-
tion allocation is not an isolated, stand-alone
activity but rather is one that must be includ-
ed in the analysis-design-evaluation process
(Beevis et al. 1995).

Another symposium convened to address the
issues of function allocation was conducted
in Galway, Ireland in 1997. This symposium
entitled Revisiting the Allocation of Function
Issue: New Perspectives (Fallon 1997)
included 56 papers on a variety of issues and
application areas for function allocation.

This paper presents an orientation and
approach to function allocation that is predi-
cated on the need to allocate functions for a
reduced manning system. When the system
development objective is to downsize emerg-
ing systems as compared with existing sys-
tems, the focus of the allocation of function
effort changes from an emphasis on optimiz-
ing human roles to minimizing human
involvement in system functions. In address-
ing the issue of performing system functions
with fewer humans as compared with exist-
ing systems, the function allocation strategy
is not simply to assign functions to automat-
ed or manual performance on the basis of
differential capabilities and capacities of the
two as exemplified in the Fitts” List
approach. Rather, the strategy is to automate
functions to the extent needed to enable the

4. repetitive, routine tasks

6. storing information briefly and erasing it completely
8. deductive reasoning including making computations
9. inductive reasoning

required reduction in workload and man-
ning with attendant provisions for decision
aiding, task simplification, and design in
conformity with human engineering stan-
dards to ensure adequate levels of human
performance and personnel safety. The allo-
cation of functions for highly automated,
optimized manning systems is a constituent
element of the Ship-SHAPE methodology,
developed for NAVSEA.

Ship-SHAPE is a set of automated processes,
tools, and databases developed specifically to
enable HSI analysts in the Navy meet the
requirements of the DoD 5000 series docu-
ments as well as Naval Sea Systems
Command Instruction 3900.8 and SEC-
NAVINST 5000.2B. The guiding principle
behind the design of the Ship-SHAPE soft-
ware is that the HSI analyst should have at
his or her fingertips all of the requirements,
guidance, instructions, processes, procedures,
methods, tools, and data needed to conduct
a timely and complete HSI effort.

In the Ship-SHAPE methodology the candi-
date roles of the human are developed
through application of an automated tool
designated the “Role of Man and
Automation” (ROMAN) tool. This tool pro-
vides the analyst with the capability to
import a set of functions and to assign roles
to human performance and automation for
each function. As each function is presented
to the analyst, a decision is required as to
the extent to which the function can be
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automated. In each case where an assign-
ment of function performance has been
made, the analyst is asked to identify the
role of the human and the role of the
machine in the performance of the function.

FUNCTION ALLOCATION: THE POLICY
MIL-STD 1472F (1999), in its description of
general requirements for applying human
engineering in the design of systems, identi-
fied allocation of functions as a major
requirement. According to this DoD design
criteria standard, the design of systems
should reflect the allocation of functions to
personnel, equipment, and personnel-equip-
ment combinations to achieve: (a) required
sensitivity, precision, time, and safety; (b)
required reliability of system performance;
(c) minimum number and levels of skills of
personnel required to operate and maintain
the system; and (d) required performance in
a cost-effective manner.

The DoD Regulation 5000.2R, in the section
on systems engineering, requires that itera-
tive functional analyses/allocations shall
define successively lower level functional and
performance requirements, including func-
tional interfaces and architecture to achieve
open systems. System requirements are to be
allocated and defined in sufficient detail to
provide design and verification criteria to
support the integrated system design.

In the section on human factors engineering
(HFE), the DoD regulation requires that the
program manager (PM) shall employ HFE
during systems engineering (to include func-
tion allocation) to provide for effective
human-machine interfaces. Where practicable
and cost effective, design efforts are to seek
to reduce manpower and training require-
ments. Design efforts are to minimize or
eliminate system characteristics that require
excessive cognitive, physical, or sensory
skills; require extensive training or workload-
intensive tasks; result in mission-critical
errors; or produce safety or health hazards.
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Finally, the DoD Deskbook presents guid-
ance on conducting function allocation with-
in an HSI application to system design. The
Deskbook states that human factors engi-
neers (HFE) play a major role in this process
by working with MPT, health and safety,
and acquisition communities to translate
broad constraints into more refined require-
ments. An important step in this process is
the review of performance requirements and
clarification of the role and tasks the human
will perform as part of the “total system.”
Functional analysis is to be performed itera-
tively to define successively lower functional
and performance requirements, to identify
functional interfaces, and to allocate func-
tions to components of the total system.
Functional allocations are made to the hard-
ware, software, data, people, and facilities,
as appropriate. Requirements analysis is to
be conducted iteratively with functional
analysis to develop and refine system level
functional and performance requirements,
external interfaces, and provide traceability
among user requirements and design require-
ments. Human-machine interfaces are identi-
fied as an outgrowth of the functional allo-
cation process. Early identification of
human-machine interfaces ensures compati-
bility, interoperability, and integration of all
functional and physical interfaces and
ensures that system definition and design
reflect the requirements for all (hardware,
software, and people) system elements.

FUNCTION ALLOCATION: THE PRACTICE
There are several requirements associated
with the application of function alloca-
tion for highly automated systems such as
DD 21. These include the following con-
siderations:

= allocation of functions must be an integral
element of an overall design process;

= allocation of functions must itself comprise
a process;

= in the allocation of functions for automat-
ed systems, the emphasis must be on deter-
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mination of the roles of the human in per-
formance of system functions;

the allocation of functions for highly auto-
mated systems must depend on a multi-
disciplinary understanding of operational
constraints, technology availability, and
human performance limitations;

the allocation of functions must contribute
to the design of the system, specifically in
terms of human-centered automation;

the allocation of functions model devel-
oped for the automated system must be
capable of being verified and validated;

allocation of functions can be inherent in
the design, or it can be dynamic, changing
in the operational setting as a function of
mission conditions and human workload.

Allocation of functions is part of a larger
process. Allocation of functions must be con-
sidered to be an important step in the broad-
er human systems integration (HSI) process,
and this importance increases with the need
to significantly reduce system manning and
incorporate a high degree of automation.

Allocation of function is itself a process. Since
the design of ships in the future, such as the
DD 21, begins with an assumption of zero
manning, function allocation can be represent-
ed by a formalized process wherein the thrust
is to maximize the role of automation and
minimize roles of the human which address
the actual performance of system functions.

On the roles of humans in the determination
of function allocation strategies for a
reduced manning environment, the issue is
not so much defining the allocation of sys-
tem functions or subfunctions to human or
machine performance as establishing the role
of the human in the system. In highly auto-
mated systems where both human and
machine are equally competent to perform
individual functions, the design issue is to
determine the role of the human vs. automa-
tion in the performance of each function.
The emphasis on the role of the human in
the system acknowledges the fact that the

human has some role in every system func-
tion. In some cases that role may encompass
actual performance of the function, while in
others it may involve monitoring machine
performance (Malone 1997).

The allocation of functions proceeds in three
major steps: (1) identifying areas where
human performance is mandatory and/or
where automation is proscribed. Alternative
strategies are then identified for allocation of
system functions and subfunctions to human,
machine, or a combination of both. The
requirement is to decide that a function (or
subfunction) should be completely performed
by the human (manual function), completely
performed by machine (automated function),
or performed by some combination of
human and automated performance (semi-
automated); (2) identifying the role of the
human in automated or semi-automated
functions; (3) identifying requirements associ-
ated with human roles and responsibilities in
all functions, including manual, semi-auto-
mated, and automated. It is important to
keep in mind that automating a function
does not logically mean that the human does
not have a role, that he or she has effectively
been designed out of the system for that spe-
cific function. Rather, in an automated func-
tion or task, the role of the human is that of
a manager, monitor, decision-maker, system
integrator, or backup performer.

Multidisciplinary-nature function allocation
must be conducted by an integrated design
team comprising systems engineers, opera-
tional specialists, and HSI practitioners.
Each of these specialists brings a unique per-
spective to the task of determining how
much of a function to automate, and what
should be the role of the human.

Allocation of function must contribute to
design function allocation. It must support
the design of the human in the system,
specifically in terms of human collaboration,
cooperation, coordination, and interaction
with automation, as described in the human-
centered automation aspects of HSI.
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As ship systems become more and more
automated, complex, and sophisticated,
increased attention must be given to the issue
of how to effectively integrate human perfor-
mance into system performance. As automa-
tion of ship systems increases, it becomes
more imperative for the human commander,
evaluator, and decision maker to understand
not only the tactical situation but also the
automated machine itself - what it knows,
what it concludes, what it anticipates, and
what it recommends. It can be agreed that
we have not yet arrived at the juncture where
the human is ready to turn over all decision
making, systems management, and action
execution authority and responsibility to the
machine. The requirement is to acquire ship
systems under a strategy wherein the human
is integrated into the system, enabling coop-
eration and collaboration between human
and machine, which depends on the unique
capabilities of each. Integration in this sense
extends to integration of the human with sys-
tem hardware, software, firmware, informa-
tion, procedures, environments, organiza-
tions, and other humans. To be successful,
this integration must begin with a systems
engineering orientation that considers the
human as a critical component of the system,
rather than as merely a user of the system
and system products.

Problems with humans interacting with
automation have been identified. The major
problem is that the human doesn’t always
have a valid conceptual model of what the
system is doing. According to the
International Maritime Organization, The
U.S. Coast Guard, and the U.S. Navy Safety
Center, 80% of ship accidents result from
human error. A major cause for human error
is the fact that the human is operating on the
bases of erroneous cognitive expectancies
concerning what is the problem, what the
system is doing, and how it will respond. In
attempting to diagnose a problem event, an
operator relies on expectancies developed on
the basis of information presented, proce-
dures, training, past experience, design con-
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ventions, and intuition. Expectancies will
support the diagnosis when the cognitive
model that the operator has of the system is
in close agreement with what is actually hap-
pening, i.e., has high conceptual fidelity
(Malone et al. 1997).

The requirements associated with specific
function allocation/role of human concepts
must be identified including task require-
ments (information, performance capabili-
ties, decision and support requirements, task
sequencing, and time dimensions of tasks),
human knowledge/skill requirements, and
requirements for reducing the incidence of
human errors and/or making systems error
tolerant. These requirements are generated
for specific mission scenarios that represent
configurations of mission objectives, threat
and own force deployment, system condi-
tions of readiness, and special conditions
(environmental, operational, and tactical).

The role of automation in the reduction of
system manpower is to reduce human work-
loads associated with performance of func-
tions, thereby reducing the number of
crewmembers required to perform the func-
tions. In system engineering circles there is
an increasingly prevalent attitude that
automation leads naturally to manning
reduction, and that required magnitudes of
manpower reduction will be achieved in a
straightforward manner by simply increasing
the level of automation.

The commercial aviation industry has been
intensely involved for a number of years in
determining the role of automation in reduc-
ing pilot workload. According to Wiener
(1988) cockpit automation refers to the situ-
ation where tasks performed by the human
crew can be assigned, by choice of the crew,
to machinery. Wiener also lists advantages
and disadvantages of automating human-
machine systems and cites as one disadvan-
tage a concomitant increase in mental work-
load. It is noted as questionable as to
whether or not automation reduces overall
crew workload. The conclusion was that
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cockpit automation as currently implement-
ed generally does not result in reduced crew
workload since, while manual tasks may be
declining, demands for monitoring and sub-
sequent mental workload have increased
(Wiener 1988).

Specific problems with human interaction
with automation have been identified by
Funk et al. (1996) for commercial aircraft
flight decks. The majority of these problems
center around the design and implementa-
tion of automation, including the design of
interfaces between the automated system ele-
ment and the human operator, and the use
of the automation. Design problems for
human interaction with automation identi-
fied by Funk et al. (1996) in a comprehen-
sive survey of commercial aviation
crewmembers include the following:

= Automation lacks the functionality or per-
formance desired by operators;

= Automation designs do not take into
account the operational knowledge of
operators leading to designs that are coun-
terintuitive and resulting in increased
workload and potential for error.

Although automation does what it was
designed to do, design specifications do
not take into account possible conditions,
leading to unsafe automation behavior.

Automation fails to perform according to
operator expectations and in ways that are
unexpected and unexplainable, causing
confusion and degraded performance.

Failure modes are unanticipated by
automation designers.

= Automation employs different control
strategies than operators.

Automation is too complex;

Automation is not standardized;
= Automation is poorly integrated;

= Automation usurps operator authority;

Interfaces between operators and automa-
tion are poorly designed;

Automation obscures situation informa-
tion from the operator;

= Automation provides too much informa-
tion;

= Automation is not compatible with other
systems;

= Automation degrades operator perfor-
mance;

= Operators have difficulty assuming control
from automation;

= Operators have difficulty recovering from
automation failures;

= Operators are out of the control loop
when using automation;

= Operators place too much or too little
confidence in automation;

= Operators fail to develop skills needed in
case of automation failure;

= Automation increases operator require-
ments for planning;

= Automation leads to mode selection errors;

= Automation interferes with operator situa-
tion awareness;

= Automation interferes with crew coordina-
tion;

= Automation increases operator workload.

From this list it is apparent that there are
significant problems with the manner in
which automation is being implemented on
the flight deck of commercial airliners. The
majority of these classes of problems revolve
around the inadequacy of the provisions for
human interaction with automation. It is
important for the Navy ship community to
learn from these aviation lessons in design-
ing automated systems to reduce ship crew
workloads. The major lesson learned is for
the need for human-centered automation.

Validation of Function Allocation

Function allocation models must be validat-
ed through simulation, including task net-
work simulation to assess workloads and
performance capabilities, human-in-the-loop
simulation to assess human performance
with human-machine interface concepts

NAVAL ENGINEERS JOURNAL



appropriate for the function allocation strat-
egy, and geometric simulation for visualizing
workspace and arrangements requirements
attendant to a function allocation strategy.

DYNAMIC FUNCTION ALLOCATION

The process by which functions/tasks that
are candidates for automation can be identi-
fied is through the determination of the
required role of the human in the system.
The classical method for determining the
role of the human in a complex system
involves allocation of functions or tasks to
human or machine (automated) perfor-
mance. Mosier (1996) defined the character-
istics of human expertise that surpass the
capabilities of automation to include the
human capacity for creativity, adaptability,
and the facility to incorporate experience, a
broad focus, logical reasoning, and com-
mon-sense knowledge.

Function/task allocations can be either inher-
ent in the design or dynamic. Inherent alloca-
tions identify which functions or tasks should
be allocated to human performance vs.
machine performance based on an assessment
of the requirements associated with the func-
tion/task and the unique capabilities and limi-
tations of the human and machine. Inherent
allocations are usually made on the basis of
lists (Fitts® Lists) which compare the relative
capabilities and limitations of human and
machine performance in specific dimensions.

Dynamic allocations make the assumption
that the optimum allocation strategy can
change with operational conditions, work-
loads, and mission priorities. According to
Rouse (1977) a dynamic approach allocates a
particular task to the decision-maker (human
or machine) which has the resources available
at the moment for performing the task. Rouse
(1981) identified the advantages of a dynamic
approach as compared with a static approach
such as improved utilization of system
resources; less variability of the human’s
workload; and providing the human with
improved knowledge of the overall system.
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Revesman and Greenstein (1983) recom-
mended an approach wherein the human
and computer work on tasks in parallel with
the computer selecting actions so as to mini-
mize interference with the human. Here the
human is not forced to change planned
actions and he or she retains the primary
role in the system. This implementation
requires that the computer must make pre-
dictions about the human’s actions and
must, therefore, have a model of the human
in terms of the actions he/she will take at a
point in time and under certain circum-
stances. The computer would use this model
of human decision making to predict the
human’s actions and to select other actions
that do not replicate or interfere with the
human’s actions.

FUNCTION ALLOCATION: THE PROCEDURE
The Ship-SHAPE tool to support the collab-
orative allocation of function and determina-
tion of the roles of humans and automation
is designated Roles of Man/Automation
(ROMAN) tool. The NATO conference on
Function Allocation (Beevis et al. 1995)
addressed the requirements for tools to sup-
port function allocation. The major recom-
mendation of that conference was that a tool
be developed to support allocations of func-
tions to human and machine performance
which incorporates the differential expertise
of the HSI analyst, the subject matter expert
(operational expert), and the systems engi-
neer. The procedures required of each of
these specialists in making function alloca-
tion decisions are presented below:

HSI/Manning Specialist
= present for each function the allocation
options — role of human options

= allocate functions and identify role of
human

= identify workload reduction potential based
on high drivers and simulation results

= identify crew positions/workstations asso-
ciated with workload reduction potential
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FIGURE 1:

The HSI Function
Allocation of Function
Process
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identify role of humans in automated and
semi-automated functions

identify functions which are amenable to
consolidation

identify functions which are amenable to
elimination

identify functions which are amenable to
simplification

identify technology requirements

assess technologies

» track characteristics of each concept

identify crew positions for each concept

identify reduced manning/HSI design
concept

Subject Matter Expert

= identify allocation strategy in legacy sys-
tems and define the rationale for that deci-
sion

= identify workload reduction potential
based on experience

= identify constraints on function automa-
tion

Review Functions
& Requirements

|\

Assemble Function
Allocation Team

N\

Make Allocation
Decisions

|\

= identify functions and task sequences
which are amenable to consolidation, and
operational consequences

= identify functions and task sequences
which are amenable to elimination, and
operational consequences

= identify functions and task sequences
which are amenable to simplification, and
operational consequences

= identify operational constraints on concept
development

Systems Engineer
= identify potential automation approaches

= identify role of automation

= identify workload reduction potential
based on engineering and technology
requirements

= identify how recommended automation
can be implemented

= identify role of machines in automated and
semi-automated functions

= identify functions and task sequences

Conduct M&S to
Verify Allocations

Determine
Requirements for
Human Interfaces

/

Define/Modify Roles of
Humans and Automation

Identify Tasks and Task
Sequences

|

Identify Appropriate Verbs
For Identified Roles
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FIGURE 2:

System Functions and Associated Requirements The HSI Function
Allocation Decision

Process
Can the Function
be Conducted 5,
Totally by Automation?

\"
Can the Function

be Automated with
Human Supervision?

No

Does the Function
Require Interaction between |, _ Define the

Human and Automation? \ Roles
\\lo of Human
and
Must the Function qes Automation

be Performed by Human
with Machine Aiding

\No

The Function must be Reduced Workload
Performed Completely by Concepts
the Human
which are amenable to consolidation, and The third step actually involves the actual
engineering consequences allocation of functions. The sequence
™ identify functions and task sequences inVOlVed in Inaking allocation deCiSiOnS is
which are amenable to elimination, and presented in Figure 2. The steps in this deci-
engineering consequences sion process are as follows:
= identify functions and task sequences = Determine if the function can be fully
which are amenable to simplification, and automated
ngineering con n :
engineering consequences If it can, the roles of the human and
= identify engineering constraints on concept automation are determined.
development

If the decision is that the function in ques-
tion cannot be performed totally by

FUNCTION ALLOCATION: THE PROCESS automation, continue the decision process:

The process for conducting function alloca-
tions in the context of an HSI process is
depicted in Figure 1. The process begins with
a review of functions and associated require- If yes, the roles of the human and automa-
ments, which will be considered in the allo- tion are identified.

cation of these functions.

» Determine if the function can be automat-
ed with human supervision

) ) If no, continue the decision process:
The next step is to assemble the function allo-

cation team, consisting of an HSI specialist, an
operational specialist, and a systems engineer.

» Determine if the function can be performed
by buman/automation interaction
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If yes, the roles of humans and automation are
identified.

In this allocation each element has some
responsibility for some facet of function per-
formance, and the allocation of these func-
tions may vary in the operational setting due
to workload, safety, or uncertainty considera-
tions (dynamic function allocation).

If this allocation is not viable, continue the
decision process.

» Determine if the function can be per-
formed by humans with machine aiding.

If so, the roles of humans and automation
are defined.

The classes of machine aiding include:
= on-line help;

= memory aids (with intelligence for antici-
pating operator action requirements and
providing prompts and cues concerning
when and how to accomplish the action;

planning aid;

intelligent tutoring system which provides
real-time tutoring based on an understand-
ing of the user, and what the user is
attempting to accomplish;

situation awareness aid which character-
izes a model of what is happening in the
external world, what to expect, what
actions are required, what additional
information is needed, what’s important,
and how much time is available;

real-time simulation for investigating the
potential outcome of planned activities,
assessing alternate diagnoses, and rehearsing
action strategies prior to implementation;

cooperative, collaborative decision sup-
port, wherein humans interact with other
humans and with intelligent machines,
which serve to enhance or augment the
operator’s decision-making capabilities;

integration of data fusion with decision
support;

= operator’s associate (or pilot, commander,
evaluator, or maintainer), which incorpo-
rates many of the features of categories
described above to enable the intelligent
machine act as an aide to the human in

the performance of missions, functions,
and tasks.

If this allocation is not viable, perform the
function manually. &
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and applying human systems integration principles, methods, tools and data to improving human
performance and personnel safety on ships and maritime systems, spacecraft, aircraft, process control

systems, and facilities and equipment for the elderly.

CHRISTOPHER C. HEASLY is an independent consultant specializing in the development and
application of HSI tools and databases. He served as vice president for operations at Carlow

International for the past 20 years.

SAVE THE DATE.. SAVE THE DATE..

8th Electrochemical Power Sources R&D Symposium
July 21-24, 2003 - Renaissance Portsmouth Hotel

Portsmouth, Virginia

This year ASNE will be hosting the 8th Electrochemical Power
Sources R&D Symposium on behalf of NAVSEA, NSWC Carderock, and
ONR. Please check our website www.navalengineers.orq for the most
recent updates. To register, please contact Nikki Johnson by phone at
703-836-6727 or via email at njohnson@navalengineers.org.

SAVE THE DATE.. SAVE THE DATE..

NAVAL ENGINEERS JOURNAL
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For exhibit and other conference
information please contact:

American Society of Naval Engineers
Attn: HSIS 2003

1452 Duke Street,

Alexandria, VA 22314
703/836-6727

Fax: 703/836-7491
asnehg@navalengineers.org
www.navalengineers.org

“Enhancing Hum

Education & Training Homeland
Defense

Port Security

B rotection

Disp chnology
Human-Centered Design
Manpower Planning l
Quality of Life (QOL)

Risk Management
Trusting the System
Unraveling the Spiraﬂommunications
Human Error Policy

Biometrics

Improving Situational Awareness
Gross Failures

Analyzing Requirements

Test & Evaluation

Making Technology Usable
Controlling Autonomous Systems
Human Performance Metrics
Human Factors

Success Stories

Cognitive Workload Reduction
Human Interaction with Automation

Safety & Survivability
& Recoverability

23-25 June 2003
Sheraton Premiere Tyson’'s Corner

Vienna, Virginia

n Performance in
Naval & Joint Environments”

This symposium will bring together an internationally renown collection of experts to discuss the issues of
developing and applying human systems integration principles, methods, tools and measures data to 21st
century joint or maritime environments systems. exemplified by: (a) high incidence of human error (the
cause of 80% of marine system accidents); (b) reduced manpower and the need to reduce training time and
pipelines (to reduce total operating costs); (c) high information loads and the need to integrate information
and generate knowledge; (d) increased automation and complexity of systems and the need to facilitate
human collaboration with automation; and (e) the critical need for rapid and accurate cognitive processing
(decision l;naking, diagnostics, and maintai.g situation awareness).

Reducing Total Ownership Costs
Decision Support Tools/Systems

Human Performance in a Network-
Centric Environment

Information Management/Knowledge
Generation

Modeling & Simulation of Human
Performance -

Interoperability (Standardization,
Commonality)

Enhancing Warfighter Effectiveness
Organizational Implementation of
Technology

Acquiring Systems for Enhanced
Human Performance Physiological
Support Poliey & Acquisition
Strategies

Distributed Decision-Making
Metrics & Life Cycle Cost Payoffs
Physiological Support & Biometrics

HSI Applications/Successes
& Lessons Learned

Embedded Training
& Distance Learning

HSI Issues

-

Port Security, Homeland Defense,
ForceNET, Future Combat System,
Sea Power 21, Open Architecture

Knowledge Superiority
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Mail To: ASNE, Attn: HSIS 2003 1452 Duke Street, Alexandria, VA 22314-3458 = (703) 836-6727
(703) 836-7491 fax = email: registrations@navalengineers.org

REGISTRATION

INCLUDES:

e Technical Program
on day(s) of regis-
tration

¢ Lunch on day(s) of
registration

¢ Proceedings on
CD-ROM

¢ Exhibits

HOTEL INFORMATION
Sheraton Premiere
Tysons Corner

8661 Leesburg Pike
Vienna, VA 22182
703-448-1234

A block of rooms has
been reserved at the
Sheraton Premiere
Tysons Corner for
HSIS 2003 attendees.
To ensure reserving
one of these rooms,
you must indicate to
the hotel that you are
attending the HSIS
meeting. Cut-off date:
Friday, May 30, 2003.
Cut-off date is strictly
enforced.
Reservations received
after that date will be
accepted on a space
and rate available
basis. A one night's
deposit is required in
order for the hotel to
confirm a reservation.
Guaranteed reserva-
tions must be can-
celled by 6pm at least
24 hours in advance.

refunds, $25 to any transfers.

Human Systems Integration

SYMPOSIUM REGISTRATION FORM

23-25 June 2003 |

Sheraton Premiere Tyson’s Corner |

Vienna, Virginia

[PRINT CLEARLY OR TYPE ALL INFORMATION]

Total Amount Enclosed

NAME POSITION

(As it will appear on name badge, please include any titles or ranks)

ORGANIZATION PHONE ( )

ADDRESS FAX ( )

CIty

STATE ZIP

E-MAIL SPEC'AL NEEDS (Physical, dietary, etc.)

MEMBER o ASNE o SNA o INCOSE o SNAME o HFES
o Member @ $320
o Non-Member @ $415
o Two Day Member @ $250
o Two Day Non-Member @ $340
o Presenter (attending only day of presentation) @S0
o Presenter (attending additional day(s) @ $250

AFTER JUNE 6TH
o Member @ $370
o Non-Member @ $465
o Two Day Member @ $300
o Two Day Non-Member @ $390
o Presenter (attending only day of presentation) @S0
o Presenter (attending additional day(s) @ S300

If you are not participating in the full conference, please make note of the days you will be in attendance:

o Monday o Tuesday o Wednesday

Advance Payment is Required
PLEASE CHECK METHOD OF PAYMENT:

o Enclosed check or money order made
out to “ASNE”

o Approved Purchase Order is attached

CANCELLATIONS, TRANSFERS, AND REFUNDS: Cancellations must be in writing and
cannot be accepted after 6 June 2003. A S50 administrative fee will be applied to all

o Bill to my:
__MC __Visa __AmEx __Discover
Card #:

Expiration Date:

Signature:

_________________________________________________________________________________________________________



. Save the Date - Save the Date - Save the Date -

ISSC 2003

The International
Ship and Offshore

Structures Congress

San Diego, California, USA, = August 11-15, 2003

The ISSC is a forum for the exchange of

information by experts undertaking and
applying marine structural research. The aim
of the ISSC is to facilitate the evaluation and
dissemination of results from recent investi-
gations and to make recommendations for

standard design procedures and criteria.

Structures of interest to the I1SSC include
ships and other marine structures used for transportation,
exploration, and exploitation of resources in and under

the oceans.

The Congress will be chaired by Professor Alaa Mansour,
University of California at Berkeley, CA94720. For regis-
tration and further information please visit the ISSC web
site at: www.coe.berkeley.edu/issc and/or contact the
Congress Secretary, Professor Cengiz Frtekin at:
ertekin@hawaii.edu.

The proceedings of the ISSC2003 Congress will be
available from Elsevier Science.

U Save the Date - Save the Date - Save the Date - p




