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NOTICE

This revision of the document has been formed from the previous version through 1) maintaining the Forward section with
clarifying edits, 2) providing a few minor editorial, formatting, and visual changes to the technical content, and 3) eliminating
the Acknowledgement and Preface sections. The intent is to preserve the historical record of the document while
discontinuing maintenance of the technical material, as MIL-STD-46855A stands as the authoritative source of Human
Engineering (HE) principles and practices.
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FOREWORD

This Bulletin was originally prepared by Government Electronics & Information Technology Association (GEIA) G-45
Committee under the guidance of both government and industry members of the Department of Defense (DoD) Human
Factors Engineering (HFE) Technical Advisory Group (TAG). Authority for the document was later transferred to the G-45
Committee of SAE International.

The purpose is to issue a Human Engineering Best Practices document in support of the DoD’s acquisition reform as
expressed in Department of Defense Directive (DoDD) 5000.1 [1] , Department of Defense Instruction (DoDI) 5000.2 [2],
and the Defense Acquisition Guidebook [3].

This document was based on the cancelled MIL-H-46855, which was originally a consolidation of one Army, one Air Force,
and two Navy specifications first issued in February 1968. In May 1994, following a re-definition of the term standard, MIL-
H-46855B was revised and converted to a military standard, MIL-STD-46855. In January 1996, as part of standardization
reform, MIL-STD-46855 vas redesignated as MIL-ADBK-46855, Human Engineering Guidelihes for Military Systems,
Equipment, and Facilitieg. Because MIL-HDBK-46855 and its companion guideline, DoD-HOBK-763, were now both
handbooks, it was decidgd to consolidate them into a new handbook: MIL-HDBK-46855,(Humpan Engineering Program,
Process, and Procedureg. This document was used to guide DoD and contractor pregfam managers and practitioners
regarding analysis, desigf, and test aspects of the human engineering program.

This bulletin is based upop Section 4 of MIL-HDBK-46855A (May 1999) [4]. It has been edited to jpddress both government
and industry needs, and {o include a list of, and links to, current Data Item Descriptions (DIDs) developed at the DoD and
by the Federal Aviation Administration (FAA). A list of acronyms used in_the document and the terms they represent is
provided in Annex A (INFORMATIVE) Acronyms. A list of documents that give more informatign is provided in Annex B
(INFORMATIVE) Bibliography.

MIL-HDBK-46855A was reinstated as a military standard in 2011;and HEB-1B serves to compliment that document.
1. SCOPE
This Engineering Bulletirl and its annexes provide-guidance on the application of Human Epgineering principles and
practices to the analysis, flesign, development, testing, fielding, support, accident investigation, and training for military and
commercial products throughout their intended life cycles.
2. GENERAL GUIDELINES

2.1 Application and Na{ure of Work

Human Engineering (HE) should\be applied during pre-development, development, and acquisition of commercial and

military systems, equipmgnt, and’facilities to integrate humans effectively into the design of the syistem. An HE effort should
be provided to:

e Develop or improve all human interfaces of the system;

e Achieve required effectiveness of human performance during system operation, maintenance, support, control, and
transport;

e Make economical demands upon personnel resources, skills, training, and costs; and
e Improve human performance to maximize system performance.

o Effect safe, efficient life support, escape, search and recovery of personnel.
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Figure 1 - Human engineering in the system acquisition process

The HE effort should include, but not necessarily be limited to, active participation in the following three major interrelated
areas of system development.
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211 Analysis

Starting with a mission analysis developed from a baseline concept of operations and operational scenario, the functions
that must be performed by the system in achieving its mission objectives should be identified and described. These functions
should be analyzed to determine their best allocation to personnel, hardware, software, or combinations thereof. Allocated
functions should be further dissected to define the specific tasks that must be performed to accomplish the functions. Each
task should be analyzed to determine the human performance parameters; the system, equipment, and software
capabilities; and the tactical/environmental conditions under which the tasks will be conducted. Task parameters should be
quantified where possible, and should be expressed in a form that permits effectiveness studies of the human-system
interfaces in relation to the total system operation. HE high-risk areas should be identified as part of the analysis. Analyses
should be updated as required to remain current with the design effort.

2.1.2 Design and Development

HE should be applied to fhe design and development of the system hardware, software, procedures, work environments,
and facilities associated with the system functions that require personnel interaction. ThisN1E]|effort should convert the
mission, system, and task analysis data into (a) detailed design and (b) development plans t¢ create a human-system
interface that will operatg within human performance capabilities, meet system functional requirements, and accomplish
mission objectives. The HE design of a system should also take into account any requirements |to interoperate with other
systems and untrained pgrsonnel.

Human interface design ig a multi-disciplinary task requiring the participation and coordination of gxperts from both sides of
the interface. In order to gevelop a good human interface the people or aorganization involved should have demonstrated
expertise in Human Engineering and the technical operating principles and procedures of systems for which the interface
is being designed. Full design authority should reside within the teamwresponsible for the user interface.

2.1.3 Test and Evaluation (T&E)

T&E should be conductef to validate and verify that commercial and military systems, equipment, and facilities can be
operated and maintained |in its intended operational environment, within the intended users’ performance capabilities.

2.2 HE Program Planning
HE activities are describgd in a Human Engineering Program Plan (HEPP). The HEPP should be in accordance with the
system specification, and should include the following elements: tasks to be performed, HE milestones, level of effort,
methods to be used, desgign concepts.to.be used, and the T&E program. The HEPP components must be part of an
integrated effort within thg total projeci-and must be coordinated with related program disciplineq.

2.3 Risk Management

Risk management procegdures should be planned and implemented for the entire life cyclg¢ of the system. Human
performance and HE design criteria issues that involve potential technical, cost, or schedule risks should be identified,
analyzed, and prioritized as early as possible to establish provisions for eliminating the associated risks or reducing them
to acceptable levels. Such provisions should be implemented and monitored during the HE program. HE should participate
in defining the criteria for system acceptance to achieve operational suitability. Risk management should:

Identify potential cost, schedule, design, and performance risks that result from design aspects of human-system
integration;

¢ Quantify such risks and their impacts on cost, schedule, and performance;
e Evaluate and define the sensitivity of such risks to HE design;
o |dentify alternative solutions to moderate- and high-risk HE problems and define the associated risks of each alternative;

e Take actions to avoid, minimize, control, or accept each HE risk.


https://saenorm.com/api/?name=34831f106ca2f5f22d69235bb4304523

SAE INTERNATIONAL HEB1™D 6 OF 19

o Document the identified risks, their impact, and the actions taken; and

e Ensure that human performance/design risk is an element of management awareness/control specification
requirements.

2.4 Reviews
2.4.1 Major Technical Reviews

HE practitioners should participate in the major technical reviews, as applicable to the acquisition phases indicated, which
include:

e Analysis of Alternatives

System Requirement$ Review
e System Design Revigw
e Preliminary Design Review (PDR)
e Critical Design Revieyv (CDR)

e System Verification Review

HE practitioners should also participate in other important technical,activities that further HE efforts (e.g., mission analysis,
and test and evaluation planning).

2.4.2 Subsystem Revigws

HE practitioners should dlso participate in subsystemireviews, including, where applicable, s¢ftware specification, test
readiness, and functional|reviews (e.g., support, training, systems engineering, test, and manufagturing reviews).

2.5 Cognizance and Cqgordination

The HE program should Qe integrated into the total system program. In particular, HE should be [coordinated with systems
engineering, software | engineering,s” RAM (reliability, availability, and maintainability), system safety,
survivability/vulnerability, facilities engineering, Integrated Logistic Support (ILS) and Logistics Support Analysis (LSA), and
other HE-related functionp, including biomedical, life support, personnel survivability, habitability, personnel, and training
functions. (See Internatiopal Standards Organization (ISO) 13407 [5] for information on a human-centered design process
for interactive systems). HE data should be prowded for |ncorporat|on |nto Loglstlc Management nformation (LMI). The HE
effort should utilize the LN Tere sis, design, or T&E program
should be conducted under the dlrect cogmzance of quallfled HE practltloners aSS|gned HE respon5|b|I|ty by the contractor.

26 Data

2.6.1 Traceability

Contractor documentation should provide traceability from initial identification of HE requirements during analysis or system
engineering, through implementation of such requirements during design and development, to verification that these
requirements have been met during T&E of approved hardware, software, and procedures.

2.6.2 Access

All data, such as plans, analyses, design review results, drawings, checklists, design and test notes, and other supporting

background documents reflecting HE actions and decision rationale, should be maintained at the contractor’s facilities and
made available to the customer for meetings, reviews, audits, demonstrations, tests and evaluations, and related functions.
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2.7 Subcontractors and Suppliers

The prime contractor should ensure that tasks and products obtained from subcontractors and suppliers conform to relevant
HE principles and practices herein. Continuous and open communications between the HE practitioners at the prime and
subcontractor/supplier locations are essential.

2.8 Non-duplication
The efforts performed to apply the HE principles and practices specified herein should be coordinated with, but should not

duplicate, efforts performed to fulfill other contractual program tasks. Necessary extensions or transformations of the results
of other efforts for use in the HE program are not considered duplication.

2.9 Early Application of Human Engineering

During the early stages o
enhancing total system p
be identified in order to re|
the economic life of the s
should be assessed early
limitations to avoid expeng
can be found in MIL-HDB

3. DETAILED GUIDELIN
3.1 Analysis

Requirements analysis sk
methods as follows.
3.1.1 Definition and All

The functions that must

acquisition, a market survey may reveal how candidate hardware and
erformance. Human-system performance sensitivities associated with-q
duce technical risks and life cycle costs (e.g., research, engineering, dg
ystem). Since operational costs are often much greater thanCacquisit

ive training, staffing, or redesigns. Guidance on the human engineering
K-470.

NES

ould be developed from a baseline mission scenario. Analysis should

pcation of System Functions

pe performed by the system in achieving its objective(s) within specif

should be analyzed. HE principles and criteria_should be applied to specify human-system perf

system operation, ma
operation/maintenance, n
process continued until th
3.1.1.1 Information Flo

Analyses should be perfo
objective. These analyseg

ntenance, and control functions, and to allocate system f
hanual operation/maintenance, or some combination thereof. Function
e level of detail\appropriate for the level of system definition is reached

v and Processing Analysis

rmed-to determine the basic information flow and processing required
should include decisions and operations without assuming any specifig

software will contribute to
ompeting designs should
sign, and operations over
on costs, life cycle costs

in the program. Early program decisions shall consider operator and maintainer capabilities and

aspects of maintainability

include application of HE

ed mission environments
brmance requirements for
unctions to automated

allocation is an iterative

to accomplish the system
machine implementation

or predetermined level of

3.1.1.2

human involvement.

Estimates of Potential Operator/Maintainer Processing Capabilities

Plausible human roles in the system (e.g., operator, maintainer, programmer, decision-maker, communicator, or monitor)
should be identified. Estimates of processing capability in terms of workload, accuracy, rate, and time delay should be
prepared for each potential operator/maintainer information-processing function. Comparable estimates of equipment
capability should also be made. These estimates should be used initially in determining the allocation of functions and
should later be refined at appropriate times for use in defining operator/maintainer information requirements and control,
display, and communication requirements. In addition, estimates should be made of how implementing or not implementing
HE design recommendations is likely to affect these capabilities. Results from studies in accordance with 3.2.1 may be used
as supportive inputs for these estimates.
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3.1.1.3  Allocation of Functions

From projected operator/maintainer performance data, estimated cost data, and known constraints, analyses and tradeoff
studies should be conducted to determine which system functions should be hardware implemented, software controlled,
or performed by the human operator/maintainer. Allocation of functions should consider the mission-performance risks of
making an incorrect decision for each alternative being evaluated. Designs should provide adequate decision support to
minimize situations where human decisions are made under conditions of uncertainty, time stress, or workload stress. The
possibility of influencing human or equipment capabilities through personnel selection and training as well as through
equipment and procedure design should be considered. The costs of personnel selection and training should be considered
in trade studies and cost-benefit analyses.

3.1.2 Equipment and Software Selection

HE principles and criteria should be applied along with all other design requirements to identify and select the particular

equipment and Commerd
selected design configura
design requirements and
guides as appropriate.
3.1.3 Analysis of Tasks
HE principles and criteria
basic information for devd
requirements; and as inpu
expressed in MIL-HDBK-
3.1.3.1  Analysis of Tas
Analyses of tasks should
example, task analyses s
and maintenance require
ensuring that human perf
evaluated for task duratio
evaluated, as applicable,

recovery on performance
performance. Tasks ider]

practices, or show the pofential for improvements in operating efficiency should be further analyz

3.1.3.2  Analysis of Crit

Further analysis of critica

tion should reflect HE inputs, based on supporting data, to satisfy. th
o ensure that the equipment will meet applicable design criteria, sich a

and Workload

should be applied to analyses of tasks and workload<These analyses s
loping preliminary manning levels; equipment procedures; and skill, tra
ts to Logistics Support Analysis, as applicable..Altanalyses of tasks sho
908 [6].

ks

be conducted and should provide 'ohe of the bases for making concep
hould be considered in determining, before hardware fabrication, whg
ments can be met by the combination of anticipated hardware, softwa
brmance requirements do net exceed human capabilities. Time require
n versus time availability,"task sequencing, and task simultaneity. Tas
for accuracy, precigion, completeness, and the effects of task feedback
. These analyses should also consider effects of sustained/continug
tified during HE-analyses that require performance of critical tasks

cal Tasks

tasks should identify the:

ial-off-the-Shelf (COTS) software To be operated, maintained, or centrolled by personnel. The

functional and technical
5 MIL-STD-1472 and style

hould also be provided as
ning, and communication
uld use the task taxonomy

ual design decisions. For
ther system performance
re, and personnel, and in
ments for tasks should be
K requirements should be
and error tolerance/error
us operations on human
, reflect possible unsafe
ed for redesign.

Evaluation process,

Action taken,

Workspace envelope

Workspace available,

Information required by the operator/maintainer, including cues for task initiation,

Information available to operator/maintainer,

Decision reached after evaluation,

Body movements required by the action taken,

required by the action taken,
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Location and condition of the work environment,

Frequency and tolerances of action,

Time base,

Feedback informing the operator/maintainer of the adequacy of the action taken or the failure to take an action,
Tools and equipment required, and their timely availability,

Number of personnel required, their specialties, and their experience,

Job aids, training, or references required, and their timely availability,

Communications required, including type of communication, channel clarity, and available channel capacity,

Special hazards involyed,

Required or typical ogerator interactions when more than one crewmember is involved,

Performance limits of|personnel, and

° ardware and software.

Operational limits of H

The analysis should be p€g
task should be analyzed
accomplishment and to e
3.1.3.3 Workload Analy
Operator and maintainer
criteria. To avoid overloag
capacities, and capabiliti
evaluated. Sensory, cogr
should define operational

with crew tasks for each task componént(visual, auditory, motor, and cognitive) specified in terms

effort, and psychological

rformed for all affected missions and phases;’including degraded modes
b a level sufficient to identify operator/maintainer problem areas that ca
aluate proposed corrective action.

sis

individual and team) warklead analyses should be performed and co
ing or underloading, the degree to which demands of any task or group
s of system persponnel (individually and as a team) and thus affec
sequences and.task times. Preliminary workload estimates should c9

stress. A workload estimate for each crewmember should be defing

of operation. Each critical
h adversely affect mission

mpared with performance
of tasks tax the attention,
t performance should be

itive, and physiological limitations should be considered, as applicabl¢. The workload analyses

rrelate mission segments
of time, workload, mental
d in a fashion permitting

individual and team worklpad to-be related to mission segment(s).

3.1.3.4 Corrective Actipn

Human-system interface design incompatibilities and excessive skill/physical requirements identified by analysis of tasks,
analysis of critical tasks, or workload analysis should be corrected by changing the design or restructuring the tasks to
ensure that degraded human performance does not result in degraded system performance.

3.1.3.5 Timeliness and Availability

Analyses of tasks should be modified as required to remain current with the design effort and should be available to the
customer.

3.1.4 Preliminary System and Subsystem Design

HE principles and criteria should be applied to system and subsystem designs and should be reflected in design criteria
documents, specifications, functional flow diagrams, system and subsystem schematics and block diagrams, interface
control drawings, overall layout drawings, and related applicable drawings provided in compliance with contract data

requirements. The preliminary system and subsystem configuration and arrangements should satisfy human-system
performance requirements and comply with applicable HE design criteria, such as MIL-STD-1472 [7].
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3.2 HE in Design and Development

During design and development, the HE inputs made by implementing the results of analyses described in 3.1 through
3.1.4, as well as other appropriate HE inputs, should be converted into detailed engineering design features. Design of the
equipment should satisfy human-system performance requirements and meet applicable HE design criteria such as, MIL-
STD-1472. HE testing of the system or equipment should be considered during design and should include such factors as
verifying proper operation, defining need for maintenance, and allocating adequate space for test personnel to perform their
tasks. HE provisions in the equipment should be evaluated for adequacy during design reviews. HE practitioners assigned
early HE responsibilities by the contractor should maintain design continuity and participate in design reviews and
engineering change proposal reviews of all equipment end items that involve the human-system interface.

3.2.1  Experiments, Tests, and Studies

The contractor should conduct experiments, tests (including dynamic simulation and software prototyping), and studies to
resolve HE and life suppprt problems specific o the system. Experimenis, tests, and studies $hould be performed with

actual users in the actu

performance, including p
accomplished as early a
equipment design and, if
deemed resolvable only b
notification should include
the applicability and utility|
reports) should be detern

3.2.2 Computer models

3.2.21 Computer Mod

Computer models, digita
(CAD/CAM) methods sh

determinant of operational performance and maintenance effectiveness. Computer models sh

suitable range of body s
compatibility with whole

strength. Computer mod%)Is should not be used\for compliance testing of human performance a

have been validated by

empirically repeatable, va
analyses should be acces
reviews to facilitate solicit

3.2.2.2 Three-Dimensi

| user environment (or in a realistic simulation thereof) to validate
btentially hazardous emergency procedures. These experiments, test
5 possible and reiterated as the design matures, so that their‘results
necessary, used to revise initial function allocations. Any significant H
y a major experiment, test, or study effort should be broughtto the atte
the estimated effect on the system if the problem is_fof resolved. To
of existing HE and other relevant data bases (e.g., general literature, rg
ined before initiating major efforts.

, Three-Dimensional Mockups, and Scale Models

D
-

S

human models, rapid prototyping, and computer-aided design/comp
puld be used to develop thedesign of equipment for which huma

zes, clothing, and postures’ for evaluating proposed designs and de
ody fit and access; fihger, hand, arm, foot, leg, and other access an

he customer. When“used for predictive purposes, such models shol

Sible to the customer and should, as applicable, be available during tech
btion of désign inputs from subject matter experts.

bnal-MeCkups

lesign goals and system
s, and studies should be
5 may be incorporated in
E or life support problem
htion of the customer; this
avoid duplication of effort,
search reports, and study

uter-aided manufacturing
n performance will be a
buld be able to provide a
5ign changes in terms of
d reach; visual field; and
nd HE design unless they
Id produce accurate and

id outputs. Computer models, simulations, rapid prototyping outputs, and CAD/CAM designs and

hical meetings and design

At the earliest practical pointin the development program and well before 1abrication of system p

ototypes, full-scale three-

dimensional mockups of equipment involving critical human performance should be constructed. The mockups should be
constructed sufficiently early to ensure that results of HE evaluations can influence design. The mockups should be no more
elaborate or expensive than is essential to represent those aspects of the human-system interface to be evaluated. These
mockups should provide a basis for resolving operational and maintenance access, workspace, and related HE problems,
and for incorporating solutions into system design. In those design areas that involve critical human performance and for
which human performance measurements are necessary, development of functional mockups should be considered. The
mockups should be available for inspection as determined by the customer. (Disposition of mockups after they have served
the purposes of the contract will be stipulated by the customer.)

3.2.2.3 Scale Models

Scale models may be used to supplement three-dimensional computer models, rapid prototyping, CAD/CAM, or mockup
methods, but should not be substituted for mockups unless such substitution provides equivalent, valid, repeatable, and
accurate information in a cost-effective and timely manner.
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3.2.3

Dynamic Mockups

Dynamic mockups, also known as engineering simulators (full-scale physical models that simulate functions), may be used
when static three-dimensional mockups are inadequate for assessing human performance in the design of complex

systems. These mockups

may be used to:

unacceptable workload demands;

displays, and display formats;

effectiveness evaluati

ons of variable manpower, personnel, and training parameters;

Evaluate operator procedures and equipment/operator interfaces, and identify any potentially unsafe procedures and

Evaluate the non-mechanical aspects of a design, such as control dynamics, communications, information, electronic

Emulate user-system performance to derive estimates of performance for alternate design configurations and cost-

e Validate that the prop|
While the simulation equi
the technology to subseq
3.2.4 Engineering Dray
HE principles and criteria
product can be used and
included: system layout,

drawings depicting equipn
by such drawings, should
assigned HE responsibilit
human performance or th
human error or be unsafe
3.2.5 Work Environmer

HE principles and criteria
by system personnel. Dra

Evaluate biomedical lnd environmental considerations; and

psed design is suitable for operational use.

bment is intended for use as a design tool, its design should consider th
lent training simulators.

ings

should be reflected by the engineering drawings and CAD representatid
maintained effectively, efficiently, econemically, reliably, and safely. T
panel layout, control, communicationsystem, individual equipment de
nentimportant to system operation and maintenance by human operator
comply with applicable HE design-criteria such as that found in MIL-S]
y by the contractor should review layouts and drawings for all design

e opportunity to transition

ns to ensure that the final
ne following drawings are
sign drawings, and other
5. The design, as reflected
ID-1472. HE practitioners
5 with potential impact on

e human-system interface@nd should identify for corrective action thos¢ designs that may induce

(see sign-off authority, Para. 2.1.2).
t, Crew Station, and Facilities Design

Should be applied to detailed design of work environments, crew station
wings, speeifications, and other documentation of work environments, ¢

should reflect compliance

conditions should incorp

with HE¥equirements and with applicable HE design criteria such as M

ate\at least the following, where applicable:

5, and facilities to be used
rew stations, and facilities
IL-STD-1472. The design
unusual, and emergency

of work environments, CI;}W stdtions, and facilities that affect human performance under normal,

Provisions for addressing the effects of atmospheric conditions, such as composition, volume, pressure and control for
decompression, temperature, humidity, and air flow,

Provisions for minimizing the effects of weather and climate, such as rain, hail, snow, ice, and mud; and arctic, desert,
and tropical conditions,

Provisions for minimizing the effects of positive and negative acceleration forces, including linear, angular, and radial,

Protection from physical and performance effects of acoustic noise (steady state and impulse), vibration, and impact
forces,

Provisions for maintaining human performance during weightlessness,
Provisions for minimizing disorientation,

Adequate space for personnel, their movement, and their equipment,
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Adequate physical, visual, and auditory interfaces between personnel and their equipment, including provision for
proper eye position in relation to display surfaces, controls, and external visual areas,

Safe and efficient walkways, stairways, platforms, and inclines,

Provisions for minimizing physiological stresses,

Provisions for minimizing psychological stresses,

Provisions for minimizing physical fatigue,

Allowance for the effects of clothing and personal protective equipment, such as full and partial pressure suits, fuel

handler suits, body armor, chemical/biological clothing and equipment, cold weather clothing, and temperature-
regulated clothing,

Equipment-handling grovisions, including remote handling provisions and tools when materiel and environment require

them,

Provisions for safe arld error-proof equipment installations,

Protection from chen cal, electromagnetic, and

directed energy (e.g.,

ical, biological, toxicological, radiological, thermal, €mechanical, electri
laser) hazards,

Optimum illumination|commensurate with anticipated visual tasks;,

Appropriate sustenan

Crew safety protectiv
to mission phase and

Adequate space, cle

ce and storage equipment (e.g., oxygen;,water, and food), and provisio

b restraints (shoulder, lap, and leg\restraint systems; inertia reels; and
their operability compatible with-control, display, and PPE utilization, a

arance, and layout for, nermal ingress/egress and emergency esg

h for refuse management,

similar items) appropriate
hd

ape from hatches, crew

workstations and aircfaft crew stations.

3.2.6 HE in Performange and Design Spéecifications

The provisions of perform r should invoke applicable

HE design criteria such a

Ance, designsand procurement specifications prepared by the contracto
5 MIL-STD-1472.

3.2.7 Procedure DeveITpment

Based upon the human performance functions and tasks identified by HE analyses, the contractor should apply HE
principles and criteria to the development of procedures for operating, maintaining, or otherwise using the system
equipment. HE is applied to procedure development to ensure that the human functions and tasks identified through HE
analysis are organized and sequenced for efficiency, safety, and reliability; to provide inputs to the Logistics Support
Analysis where required; and to provide inputs to the development of operational, training, and technical publications. The
development of procedures should minimize training, and consider the possible culturally diverse nature of the operational,
maintenance, and support population.

3.2.8 Software Development

The contractor should apply HE principles to software architecture and design in those systems where software determines
part of the human interface. Software that affects controls and displays should be evaluated for its impact on the human-
system interface. Automated system functions that require human monitoring or intervention should be considered part of
the human-system interface. Multifunction controls and displays that vary in function depending on system software should
also be considered part of the human-system interface.
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3.2.9 Style Guides and Standards

The contractor should use a style guide in the development of software user interfaces to define the general principles and
specific rules that guide the design of individual components. A style guide can be based on an already-existing commercial
or military style guide (e.g., Microsoft Windows or Common Desktop Environment (CDE) Motif) or be developed for
specialized interfaces using tailored conventions. Using a style guide provides HE practitioners and the software developers
with a set of guidelines that will assist in developing a consistent user interface.

3.2.10 Manuals
HE should be applied to the development of operation, maintenance, and training manuals (electronic or hard-copy) to

ensure thoroughness, technical accuracy, suitable format of information presentation, appropriate reading level, appropriate
level of technical sophistication, clarity, and suitable quality of illustrations.

3.3 HE in Test and Evdluation
The contractor should establish and conduct a T&E program to:
e Demonstrate conformance of system, equipment, and facility design to HE design-criteria;

e Confirm compliance yith system performance requirements where personnel performance|is a system performance
determinant;

e Secure quantitative measures of system performance that are a function of the human interaction with equipment; and
e Determine whether undesirable design or procedural features.have been introduced.

Maximum use should be made of the data collected from experiments, tests, and studies (see 3|2.1). Both qualitative and
quantitative data can be ysed to support HE efforts in the, T&E process. The fact that these functjons may occur at various
stages in system, subsysiem, or equipment development'should not preclude final HE verificatioh of the complete system.
Both operator and maintainer normal, emergency, and degraded mode tasks should be performed as described in approved
test plans during the final|system test.

3.3.1  Planning

HE testing using certifiefl operationaltsoftware should be incorporated into the system T&E|program and should be
integrated into engineerinig design and development tests, contractor demonstrations, flight tests, acceptance tests, and
other development tests. Compliahce’ with HE requirements should be tested as early as possiblg. HE findings from design
reviews, mockup inspectipns, demonstrations, and other early engineering tests should be used in planning and conducting
later tests. HE test planniphg should be d|rected toward ver|fy|ng that the system can be operatefd, maintained, supported,
and controlled by user pe 3 hnd degraded modes. HE
test planning should also consider data needed from or to be prowded by operatlonal T&E Test planning should include
methods of testing (e.g., use of checklists, data sheets, test participant descriptors, questionnaires, operating procedures,
and test procedures), schedules, quantitative measures, test criteria, and reporting processes.

3.3.2 Implementation

Planned HE T&E should be implemented upon approval by the customer. Test documentation (e.g., checklists, data sheets,
test participant descriptors, questionnaires, operating procedures, and test procedures) should be available at the test site.
HE portions of all tests should include the following:

e Performance of mission or work, or a simulation thereof if actual performance is not possible;

e Critical tasks;

¢ A representative sample of non-critical scheduled and unscheduled maintenance tasks that do not duplicate the tasks
selected for the maintainability demonstration;
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Proposed job aids, new equipment training programs, training equipment, and special support equipment;

Use of personnel who are: representative of the range of the intended user populations in terms of skills, size, and

strength; wearing suitable garments and equipment appropriate to the tasks; and approved by the customer (use of
personnel from the intended user population is preferred);

actual operating environment is not possible;

3.3.3 Failure and Error

Identification of discrepancies between required and obtained task performance; and

Criteria for acceptable performance or rejection of the test.

nalysis

Collection of task performance data in actual operational environments, or in simulated environments if collection in the

All failures occurring during T&E should be subjected to an HE review to differentiate amongfai

failures resulting from hu
performance of critical tas
should identify to the cust
and should propose corre

3.4 HE in Abort and Ac

HE practitioners should c
tapped in abort and accid
While it is intended to be
a better understanding of
and investigative bodies.

4. HUMAN ENGINEERI

For data to be produced
description, format and ¢
Contract Data Requireme
and content are not mand
and between contractors.
being acquired, and nece
HE DIDs that have been
http://dtica.dtic.mil/hftag/h

man-system incompatibilities, and failures due to human errorzHuma
ks during T&E should be analyzed to determine the reason.for their o
pmer those design characteristics or procedures that may contribute su
ctive action.

cident Investigations

bntinue to participate in the system life cycle after CDR, such that their
ent investigations, as applicable to the system. Guidelines for this actiy
bervasive, these guidelines must grow qualitatively and quantitatively as
their roles in relationship to the other well-established national and inter

NG DATA ITEM DESCRIPTIQNS (DIDS)

bntent of the data preduct may be provided in a DID. The DID, if proy
hts List (CDRL), or.ether officially sanctioned list of contracted work prod
htory unless imposed by the customer, the use of DIDs helps ensure cor
The HE practitioner should tailor a DID to require only those items that 3
bsary to assess the quality and suitability of the contractor’'s HE effort. A
developed‘by the DoD and the FAA are listed below. A copy of thes
fs_dacs.html.

Department of Defense:

ures of equipment alone,
n errors occurring in the
Ccurrence. The contractor
bstantially to human error

technical acumen may be
ity should be established.

HE practitioners develop
national accident analysis

and delivered, the description of the work effort must be in the Statement of Work (SOW). The

ided, must be listed on a
ucts. Although DID format
sistency across contracts
re pertinent to the system
representative sample of
5e DIDs can be found at:

DI-HFAC-80742B, Human Engineering Simulation Concept

DI-HFAC-80746C, Human Engineering Design Approach Document — Operator (HEDAD-O)

DI-HFAC-80938A, Noise Measurement Report
DI-HFAC-81399B, Critical Task Analysis Report

DI-HFAC-81742A, Human Engineering Program Plan

Federal Aviation Administration:

FAA-HF-001A, Huma

n Engineering Program Plan

DI-HFAC-80747B, Human Engineering Design Approach Document — Maintainer (HEDAD-M)
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FAA-HF-002A, Human Engineering Design Approach Document—Operator (HEDAD-O)
FAA-HF-003A, Human Engineering Design Approach Document—Maintainer (HEDAD-M)
FAA-HF-004A, Critical Task Analysis Report

e FAA-HF-005A, Human Engineering Simulation Concept
5. TERMS AND DEFINITIONS

For the purposes of this bulletin, the following terms and definitions apply.

ACQUISITION REFORM: An ongoing series of initiatives sponsored by the Office of the Secretary of Defense to streamline
and tailor the acquisition process

ANALYSIS OF TASKS: See Task Analysis.

COMMERCIAL-OFF-THE
general public and is curr:

-SHELF (COTS): A product or service that has been developed for sa
bntly available at a fair market value.

e, lease, or license to the

CONTRACT DATA REQ
solicitation, and deliverab

JIREMENTS LIST (CDRL): The standard format for“jdentifying potent
e data items in a contract.

al data requirements in a

CRITICAL TASK: A task 1

will most likely have adve
critical whenever equipm

equiring human performance which, if not accemplished in accordance
se effects on cost, system reliability, efficiengy, effectiveness, or safety
ent design characteristics demand humian performance that approa

vith system requirements,
A task is also considered
thes the limits of human

capabilities.

CUSTOMER: The internal
the customer generally r
(external) that has contra

and/or external users of the system being designed/developed. For the purposes of this bulletin,
bfers to the integrated product,;team (internal) or to the acquisition office or commercial entity
cted for human engineering support services.

DATA ITEM DESCRIPTION (DID): A completed-document that defines the data requirements of
specifically defines the dgta content, format, ‘and intended use.

A contract. The document

I

ENVIRONMENT: The agg
of surrounding equipment
procedures, acceleration,

regate of all.the'conditions and influences including physical location an
and occupants, including temperature, humidity, and contaminants or s
shock, vibration, and radiation.

operating characteristics
rrounding air; operational

HUMAN-COMPUTER INTERFACE: See User-Computer Interface.

HUMAN ENGINEERING: The application of knowledge about human capabilities and limitations to system or equipment
design and development to achieve efficient, effective, and safe system performance at minimum cost and manpower, skill,
and training demands. Human engineering assures that the system or equipment design, required human tasks, and work
environment are compatible with the sensory, perceptual, mental, and physical attributes of the personnel who will operate,
maintain, control, and support it.

HUMAN ENGINEERING DESIGN CRITERIA: Stated limits on design to achieve the objectives of human engineering.

HUMAN FACTORS: A body of scientific facts about human characteristics. The term covers all biomedical and psychosocial
considerations; it includes, but is not limited to, principles and applications in the areas of human engineering, personnel
selection, training, life support, job performance aids, and human performance evaluation.

HUMAN PERFORMANCE: A measure of human functions and action in a specified environment, reflecting the ability of
actual users and maintainers to meet the system’s performance standards, including reliability and maintainability, under
the conditions in which the system will be employed.


https://saenorm.com/api/?name=34831f106ca2f5f22d69235bb4304523

	1.  Scope
	2. General Guidelines
	2.1 Application and Nature of Work
	Figure 1 - Human engineering in the system acquisition process
	2.1.1 Analysis
	2.1.2 Design and Development
	2.1.3 Test and Evaluation (T&E)

	2.2  HE Program Planning
	2.3 Risk Management
	2.4 Reviews
	2.4.1  Major Technical Reviews
	2.4.2  Subsystem Reviews

	2.5  Cognizance and Coordination
	2.6 Data
	2.6.1  Traceability
	2.6.2 Access

	2.7 Subcontractors and Suppliers
	2.8 Non-duplication
	2.9  Early Application of Human Engineering

	3. Detailed Guidelines
	3.1  Analysis
	3.1.1 Definition and Allocation of System Functions
	3.1.1.1 Information Flow and Processing Analysis
	3.1.1.2 Estimates of Potential Operator/Maintainer Processing Capabilities
	3.1.1.3 Allocation of Functions

	3.1.2  Equipment and Software Selection
	3.1.3  Analysis of Tasks and Workload
	3.1.3.1  Analysis of Tasks
	3.1.3.2 Analysis of Critical Tasks
	3.1.3.3  Workload Analysis
	3.1.3.4  Corrective Action
	3.1.3.5  Timeliness and Availability

	3.1.4  Preliminary System and Subsystem Design

	3.2  HE in Design and Development
	3.2.1 Experiments, Tests, and Studies
	3.2.2 Computer models, Three-Dimensional Mockups, and Scale Models
	3.2.2.1 Computer Models
	3.2.2.2 Three-Dimensional Mockups
	3.2.2.3  Scale Models

	3.2.3 Dynamic Mockups
	3.2.4  Engineering Drawings
	3.2.5  Work Environment, Crew Station, and Facilities Design
	3.2.6 HE in Performance and Design Specifications
	3.2.7  Procedure Development
	3.2.8 Software Development
	3.2.9  Style Guides and Standards
	3.2.10 Manuals

	3.3 HE in Test and Evaluation
	3.3.1 Planning
	3.3.2  Implementation
	3.3.3  Failure and Error Analysis

	3.4  HE in Abort and Accident Investigations

	4.  Human Engineering Data Item Descriptions (DIDs)
	5. Terms and Definitions
	6. notes
	6.1 Revision Indicator

	Blank Page



