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MIL-STD-46¥855

FOREWORD

1. This Military Standard has been approved for use by all Depariments and Agencies of the
Department of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any pertinent data
which may be of use in improving this document should be addressed to Commander, U.S. Army
Missile Command, ATTN: AMSMI-RD-SE-TD-ST, Redstone Arsenal, AL 35898-5270 by using
the Standardization Document Improvement Proposal (DD Form 1426) appearing at the end of this
document or by letter.

3. MIL-STD-4685S5 is the primary tasking document used by the services 1o specify human
engineering efforts during system acquisition. It supports the human factors engineering discipline
independently or as a part of Human Sysiem Integration initiatives. MIL-STD-46855 is also
written to accommodate a wide range of products, including small equipment items as well as
major systems. This standard intentionally provides reasonable latitude for performing
organizations to apply technical/program judgment and innovation consistent with specific
procurements.

4. Asaresult of striving to accommodate all service Human System Integration initiatives,
all acquisition phases, and a wide range of products, while avoiding overly restrictive
requirements, the standard fumishes somewhat general tasking provisions for analysis, design,
test, and related requirements. A collateral result is a lack of detail. While MIL-STD-46855
defines the requirements for a human engineering program, specific design criteria are found in
MIL-STD-1472 and related standards. Some guidelines for analysis, design, and test & evajuation
procedures are given in DOD-HDBK-763.
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1. SCOPE

1.1 Scope. This standard establishes and defines the requirements for applying human
engineering to the development and acquisition of military sysiems, eguipment, and facilities.
These requirements include the work to be accomplished by a contractor or subcontractor in
conducting a human engineering effort integraied with the total system engineering and
development effort. These requirements are the basis for including human engineering in
proposals; system, equipment, software, and facility analysis, design and test; and documentation
and reporting.

1.2 Applicabijlity. This standard applies to the acquisition of military systems, equipment, and
facilities; however, it is not intended that all the requirements contained herein should be applied to
every program or program phase.

1.3 Application guidance. In accordance with DOD principles, directives and regulations
govemning the application and tiloring of specifications and siandards (0 achieve cost effective
acquisition and life cycle ownership of defense materiel, this standard shall be tailored to specific
programs and the milestone phase of the program within the overall life cycle. This tailoring shall
selectively apply methods, tables, sections, individual paragraphs, or sentences, or a combination
thereof, to be placed on contract in order 10 impose essential human engineering requirements,
consistent with avoiding unnecessary program costs. Guidance for the procuring activity's
selection of this standard for contract use, and, when invoked, the partial and incremental
application of the requirements provisions, are contained in Appendix A.
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2. APPLICABLE DOCUMENTS
2.1 Government documents

2.1.1 ificati . The following standards form a part of this
document to the extent specified herein. Unless otherwise specified, the issues of these documents
are those listed in the issue of the Department of Defense Index of Specifications and Standards
(DODISS) and supptements thereto, cited in the solicitation (see 6.2)

STANDARDS
MILITARY¥
MIL-STD-1388-1 - Logistic Support Analysis
MIL-STD-1472 - Human Engineering Design Criteria for Military Systems,
Equipment, and Facilities
MIL-STD-1478 - Task Performance Analysis
MIL-STD-1908 - Definitions of Human Factors Terms

(Unless otherwise indicated, copies of federal and military specifications, standards, and
handbooks are available from the Standardization Documents Order Desk, Building 4D, 700
Robbins Avenue, Philadelphia, PA 19111-5094.)

2.1.2 Other Government documents, dmwings. and publications. Not applicable.

2.2 Order of precedence. In the event of a conflict between the text of this document and the
references cited herein, the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.
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3. DEFINITIONS

i1 ineering. An interdisciplinary approach 1o evolve and verify an integrated and
life-cycle balanced set of system product and process solutions that satisfy customer needs.
Systems engineering: (a) encompasses the scientific and engineering effonts (including human
engineering) related 10 the development, manufacturing, verification, deployment, operations,
support, and disposal of system products and processes, (b) develops needed user training
equipment, procedures, and data, (c) establishes and maintains configuration management of the
system, (d) develops work breakdown structures and statements of work, and (e) provides
information for management decision making. Representative human engineering activities in
systems engineering may include the following:

a. Prepare operationally realistic mission profiles and mission scenarios.
b. Prepare functional flow block diagrams for the system.

c. Perform a functional analysis of each flow block and define operational and suppont
equipment and facilities requirements.

d. Prepare system and subsystem schematic block diagrams.
e. Study detailed functions, environment and techmical design requirements to allocate

tasks o0 personnel, equipment, software, or some combination thereof.

f. Prepare operation and maintenarnce timeline analyses 0 determine system reaction ame.

g. Prepare and analyze operations and maintenance workload and task data to influence
equipment and procedure design and to determine equipment quantities, quantifative and qualitative
personnel requirements, and system down-time for scheduled and unscheduled maintenance.

implications.
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i. Conduct trade studies.

j. Participate in preparation of specifications for the system.

k. Participate in design reviews, demonstrations, and lest/evaluation activities.

§. Influence design of software and hardware user interfaces and appticable processey/

procedures.

3.2 System lavout drawings. System design drawings which include but are not limited to: (a)
the configuration and arrangement of jtems of equipment for manned stations (such as a pilot's
siatian, astrogaut's station, launch control officer's station, shipboard command station, and tank
commander's station) and multiple crew stations and positions; and (b) the configuraion and
arrangement of items of equipment, such as modutar reck or maimenance grouad equipment,
which may not be a part of 8 manned station for operation, but require human access for

3.3 Otherterms. Other terms are defined ia accordance with MIL-STD-1908,
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4. GENERAL REQUIREMENTS

4.1 Scope and nature of work - Human engineering shall be applied during development and
acquisition of military systems, equipment and facilities to effectively integrate personnel into the
design of the system. A human engineering effort shall be provided to (a) develop or improve all
human interfaces of the system, (b) achieve required effectiveness of human performance during
system operation, maintenance, support, control, and transport, and () make economical demands
upon personnel resources, skills, training, and costs. The human engineering effort shall include,
but not necessarily be limited to, active participation in the following three major interrelated areas

of system development:

4.1.1 Analysis - Starting with 2 mission analysis developed from a baseline scenario, the
functions that must be performed by the system in achieving its mission objectives shall be
identified and described. These functions shall be analyzed to determine the best allocation to
personnel, equipment, software, or combinations thereof. Allocated functions shall be further
dissected to define the specific tasks that must be performed to accomplish the functions. Each
task shall be analyzed 10 determine the human performance parameters, the systiem/equipment/
software capabilities, and the tactical/environmental conditions under which the tasks are
conducted. Task parameters shall be quantified, where possible, and in a form permitting
effectiveness studies of the human-system interfaces in relation to the total system operation. The
identification of human engineering high risk areas shall be initiated as part of the analysis.
Analyses shall be updated as required to remain current with the design effort.

4.1.2 Desizn and development - Design and development of the system equipment, software,
procedures, work environments, and facilities associated with the sysiem funcuons requiring

personnel interaction shall include a human engineering effort. This human engineering effort shall
convert the mission, system, and task analyses data into (a) detail design and (b) development
pians to create a human-system interface that will operate within human performance capabilities,
meel system functional requirements, and accomplish mission objectives.

4.1.3 Tesiand evatvation - Test and evaiuauon shall be coaducted o verify that design of
military systems, equipment, and facilities meets human engineering criteria, can be operated and
maintained within the intended users’ performance capabilities, and is compatible with the overall

sysiem reguirements.

4.2 Human engineering program planning - Human engineering program planning, in
accordance with the requirements of this standard and the equipment specification, shall include the
tasks to be performed. human engineering milestones, level of effort, methods to be used, design
conceplts to be utilized, and the test and evaiusiion program, in erms of an integrated effort within

the total project.

4.3 Risk management. Risk management procedures shall be planned and implemented for
the entire life cycle of the system. Human performance and human engineering design criteria
issues that involve potential tectmicai, cost, or schedule risks shall be identified, analyzed, and
prioritized as early as possible to esiablish provisions for eliminating or reducing the associated
risks to acoepiable levels. Such provisions shall be implemented and monitored during the human
engineering program. Risk management shall:

a. idendty potential cost, schedule, design, and performance risks that result from design
aspccts of human system integration,

b. quantily such risks and their impacts on cost, schedule. and performance,
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¢. cvaluate and define sensitivity of risks interrelated with human engineening design,

d. identify altemative solutions to moderate and high risk human engincenng problems
and define their risks,

e. take actions 10 avoid, minimize, control, or accept cach human engineening risk, and

f. ensure that human performance/design risk is an clement of specification requirements.
4.4 Reviews.
4.4.1 Mmmhmmm Human cnginecring shal} paniicipate in the major reviews, as

applicable to the acquisition phases indicated (sce Table 1 of Appendix A) and the requircments
herein:

2. Aliemative System Review (Phase ()

b. Systern Requirements Review (Phase 1)

¢. System Functional Review (Phase 1, I1, or 111, as appropnate 1o the acquisition)

d. Preliminary Design Review (Phase |, 11, 11, or 1V, as appropriate to the acquisition)
e. Critical Design Review (Phase I, 11, 11, or IV, as appropriale o the acquisition)

[. Sysiem Verification Review (Phase I1, 111, or IV, as appropriatc 10 the acquisition)

4.4.2 Subsystem reviews. Human enginecring shall also participate in subsystem reviews,
including, where applicable, software specification, test readiness, and functional reviews (e.g.,
support, training, systems engineecring, lest, and manufacturing).

4.5 Copnizance and coordination. The human enginecring program shall be coordinated with
RAM (reliability, avaiiability, and maintainabilily), sysem safcty, survivability/vulnerability,
facilities engincering, inlegrated logistic support, and other human factors functions including bio-
medical, life support, personncl and training, and shall be inwegrated into the total sysiem program.
Human engincenng dats shall be provided for incorporation into the Logistic Support Anpalysis
Record (LSAR) as applicable. The human engincering efiort shall utilize the LSAR as source data
where possible. The human engineering portion of any analysis, design or 1est and ¢vatuation
program shall be conducted under the direet cognizance of personnel assigned human cngineering

responsthitity by the contractor.

AL Myes.
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4.6.1 Traceability. Contractor documentation shall provide traceability from initally
identilying human engincering requirements during analysis and/or system engineering, through
implementing such requirements during design and development, 10 venifying that these
requirements have been met during test and evaluation of approved design, software, and
procedures.

4.6.2 Access. All data, such as plans, anatyses, design review results, drawings, checklists,
design and test notes, and other supporting backeround documents reflecting human engineehing
actions and decision ratitmate, shatt be mamtatned and mede sviiebic s the coRtfacki's fackitics o
the procuring aclivity for mectings, reviews, audils. demonstrations, wst and evaluation, and
related functions.

™
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4.7 Subcontractors and suppliers. The prime contractor shall ensure that Lasks and products
obtained 1rom subconiractors and supplicrs conform o relevant human engineering requircments
herein.

4.8 Nopduplication. The elforts pedormed to tulfill the human engineering requirements
specified herein shall be coordinated with, bul not duplicaie, effonts performed pursuant to other
contractual requirements. Necessary extensions or wransformations of the results of other efforts
for use in the human engineering program will not be considered duplication. Instances of
duplication or conflict shall be brought to the attention of the Contracting Officer.
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5. DETAILED REQUIREMENTS

5.1 Analysis. Requirements analysis shall be developed from a bascline mission scenario.
Analysis shall include application of human engineering lechniques as follows:

5.1.1 Defining and allocating sysiem funciions. The functions that must be performed by the
system in achieving its objective(s) within specified mission environments shall be analyzed.
Human engineering principles and criteria shall be applied to specify human-system performance
requutmems for system operauon maintenance and control functions and to aliocate system
functions to (1) automaied operation/mainienance, (2) manual operation/ mainienance, or (3) some
combination thereof. Function allocation is an iterative process achieving the level of detail

appropriale for the level of system definition.

5.1.1.1 Information flow and processing analvsis. Analyses shall be performed to determine

basic information flow and processing required o accomplish the system objective and include
decisions and operations without reference to any specific machine implementation or level of
human involvement.

r | 11 Dasl oo mf mmtacti ] amacntmofme nimtnioss mesmanoiome snmalilitans Dlannihla tuerpwn

J.1.1.2 {enid i . Plausible human
roles (e g., operator, maintainer, programmer, decision maker, commmunicator, monitor) in the
system shall 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 shall also be made. These estimates shall
be used mmally in determining allocation of functions and shall later be refined at appropriate times
for use in definition of operator/maintainer information requirements and control, display and
communication requirements, In addition, estimates shall be made of the effects on these
capabllmw hikely to result from unplemenmnon Or non- unplementanon of human engmeenng
design recommendations. Results from studies in accordance with 5.2.1 may be used as
supportive inputs for these estimates.

5.1.1.3 Allocation of functions. From projected operator/maintainer performance data,
estimated cost data, and known constraints, analyses and tradeoff studies shall be conducted to
determine which system functions should be machine-implemented or software controlied and
which should be reserved for the human operator/maintainer. Allocation of functions shall
consider the risks of making an incorrect decision for each alternative being evaluated so thal
demgns may | be sxmphﬁed or enhanced to prevent or minimize situations where human decxsnons
are made under conditions of uncertainty, time siress, or warkload stress. The possibility of
influencing human or equipment capabilities through personnel selection and training as well as
through equi.pme.m and procedure design shall be considered, and the costs of such action shall be

considered in trade-off and cost-benefit studies.

5.1.2 Equipment selection. Human engineering principles and criteria shall be apptied along
with all other design requirements to identify and select the particular equipment to be operated/
maintained/controlled by personne!l. The sefected design configuration shall reflect human
engineering mputs expressed in “best esumate 1erms, 10 sansfy the functional and technical des1gn

r;lqgi_remems and to ensure U'lal lne equ1pmem wiil meet me appucamr. criteria contained in MIL-
1472, as well as other human engineering criteria specified by the contracl.

S.1.3 Analvsis of tasks and workinad. Human engineering principles and criteria shal} be
applied to analyses of tasks and workload. As a basis of analysis of lasks, the task inventory,
developed in accordance with Task 301 of MIL-STD-1388-1, shall be used, if available. Thesc
analyses shall also be provided as basic information for develnping preliminary manning levels;

equipment procedures; skill, waining, and communicaton requirements; and as Logistic Support

~1
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Analysis inputs, as applicable. All analyses of tasks shall utilize the sk taxonomy expressed in
MIL-STD-1908. The Army's approach for the conduct of an analysis of tasks is through a task
performance analysis conducted in accordance with MIL-STD-1478, bhuilt upon a task inventory
from MIL-STD-1388. (For Army acquisitions, see 40.2.5.)

5.1.3.1 Analysis of tasks. An analysis of tasks shali be conducied and shall provide one of
the bases for making design conceptual decisions, e.g., determining, to the extent practicable,
before hardware fabrication, whether system performance and maintenance requirements can be
met by combinations of anticipated equipment, software, and personnel, and ensuring that human

performance requirements do not exceed human capabilities. Time requirements for tasks shall be

evaluated with respect (o task duration vs. lime availability, task sequencing, and task simultaneity.
Task requirements shall be evaluaied, as applicable, with respect Lo accuracy, precision,
completeness, and the effects of task feedback and error tolerance/error recovery on performance.,
These analyses shall also consider effects of sustained/continuous operations on human
performance. Those tasks identified during human engineering analysis which are rejated 1o end
iteras of equipment to be operated or maintained by personnel and which require critical human
performance (see “"Critical task" in MIL-STD-1908), reflect possible unsafe practices or are subject
to promising improvements in operating efficiency shall be further analyzed.

5.1.3.2 Analvsis of critical tasks. Further analysis of critical tasks shall identify the: (1)
information required by operator/maintainer, including cues for task initiation; (2) information
available to operator/maintainer; (3) evaluation process; (4) decision reached after evaluation; (5)
action taken; (6) body movements required by action taken; (7) workspace envelope required by
action taken; {8) workspace available; (9) location and condition of the work environment; (10)
frequency and tolerances of action; (11) time base; (12) feedback informing operator/maintainer of
the adequacy of actions taken; (13) tools and equipment required; (14) number of personnel
required, their speciaities, and experience; (15) job aids, training, or references required; (16)
communications required, including type of communication; (17) special hazards involved; (18)
operator interaction where more than one crew member is involved; (19) performance limits of
personnel; and (20) operational {imits of machine and software. The analysis shall be performed
for all affected missions and phases including degraded modes of operation. Each critical task
shall be anatyzed to a kevel sufiicient to idealify operator and maintainer problem areas that can

adversely affect mission accomplishment and to evaiuate proposed cotrective action.

5.1.3.3 Workload anatysis. Operator (individual and crew) and maintainer (individual and
team) workload analyses shail be performed and compared with performance criteria. To avoid
overloading or underloading, the degree to which demands of any task or group of 1asks tax the
auention, capacities, and capabilities of system personnel (individually and as a crew) and thus
affect performance should be evaluated. Sensory, cognitive, and physiological limitations shall be
considered, as apphicable. The werkload analyses shall define operational sequences and task
times. Preliminary workload estimates shall correlate mission segments with crew tasks for each
task componeat (visual, auditory, motor, cognitive) related to time, workload, mental effort, and
Fsychological stress. A coliective workioad estimate for each crew member shall be defined in a
ashion permitting crew workload to be related to mission segment(s).

5.1.3.4 Comective acion Human-sysiem interface design incompatibilities and excessive
skill/physical requirements, identified by analysis of tasks, analysis of critical tasks, or workload
analysis, shall be corrected by changing design or restructuring tasks to precltude degraded humen

performance resulling from task or workload factors.

current with the design effort and shall be available to the procuning acuvity.
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5.1.4 Preliminary system and subsysiem design. Human engineering principles and crilenia
shall be applied to system and subsystern designs represented by design criteria documents,
specificauons, drawings, and data, such as functional flow diagrams, system and subsystem
schematic 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 arrangement should salisfy human-sysiem performance
requirements and comply with applicable criteria of MlL-STD-l472 as well as other human
engineering criteria specified by the contract

5.2 Human engineering in detail design. During detail design, the human engineering inputs,
made in complying with the analysis requirements of 5.1, as well as other appropriate human
engineering inputs, shall be convented into detail engineering design features. Design of the
equipment shalt satisfy human-system performance requirements and meet the applicable criteria of
MIL-STD-1472 and other human engineering criteria specified by the contract. Human
cngineering requirements for testing the system or equipment shall be considered during design,
and shal! include such factors as verifying proper operation, defining need for maintenance, and
aliocating adequale space for test personnel to perform their tasks. Human engineering provisions
in the equipment shall be evalualed for adequacy during design reviews. Personnel assigned
human engineering responsibilities by the contractor shall participate in design reviews and
engineering change proposal reviews of equipment end items involving the human-system
interface.

5.2.1 Emnmmm_md_smdm The coniractor shall conduct expenmems. tests (including

Avrmtamazs sirmialotian ned ctirdeian maniiead tn smonlus hiniman anotnanmar and 1o cuoenndd nnhlame
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specific to the system. Experiments, tests, and studies should be performed with actual users in
the acwal (or realistic simulation of the) user environment in order to validate désign goals and
system performance. These experiments, tests, and stugdies shall be accomplished in & timely
manner so that their resalts may be incorporaled in equipment design and, if necessary, used 10
revise initial function allocations. Any significant human engineering or life

deemed to be resolvable only by major experiment, test, or study effort, shall be brought to the
attention of the procuring activity and shall include the estimated effect on the system if the problem

is not resolved. The performance of any major study effort shall require approval by the procuring
activity. To ensure that experiments, tests, and studies do not duplicate current or previously

conducted efforts that may be germane to reselving hurmnengmeenag problems, the apphcatnluy
and utility of the existing human engineering and other relevan! databases (€.g., general literawre,
research reports, study reports) shall be determined before initiating major efforts.

5.2.1.1.1 Computer models. When required by the procuring activity, three dimensional
computer models, rapid prototyping. and computer-aided design/computer-aided manufactuting
(CAD/CAM) techniques shall be used to develop design of equipment where human performance
witl be rdeterminantof- ommnﬁmﬂmmwandmmnmﬂm Compuier
models should be able to provide a suitable range of body sizes, clothing, and postures for
cvaluation of proposed designs and design changes in erms of compatibility with whole body fit
and access; linger, hand, arm, fool, leg and other access and reach; visual field: and strength.
Computer modets should not be used for comphiance testing of human periormance and human
cngineering design. When used for predictive purposes, such models should produce accusale and
empirically repeatable, valid outputs. Computer models, rapid prowtyping, and CAD/CAM shall
he accessible 10 the procuring activily and shall, as applicable, be available during design reviews.

5.2.1.1.2 Three-dimensionat mockups. At the earliest practical point in the development
program and well before fabrication of system prototypes, full-scale three-dimensional mockups of
equipment involving critical human performance shall be constructed. The mockups shalt be

Y
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constructed sufficiently early 10 ensure that results of human engineering evaloations can influence

design. The mockups shaii be no more elaborate or expensive than is essential w represent those

aspects of the human-sysiem interface to be evaluated. These mockups shall provide a basis for .
resolving operational and maintenance access, workspace, and related human cngineering

problems, and incorporating solutions into system design. In those design areas involving critical

human performance and where human performance measurements are necessary, functional

mockups shall be developed only upon approvat by the procuring activity. The mockups shall be

available for inspection as determined by the procuring aclivity. Disposition ol mockups, after

they have served the purposes of the contract, shall be as direcled by the procuring activity.

5.2.1.1.3 Scale models. Scale models may be used to supplement three dimensionui computer
models, rapid prototyping, CAD/CAM., or mockup techniques, but shall not be substituted for
mockups without approval by the procuring activity.

5.2.1.2 Dynamic mockups. Dynamic mockups, also known as enginecring simulators (full
-scale physical models which simulate functions), may be uscd when static, three-dimensional
mockups are inadequate for assessing human performance in the design of complex systems.

- These mockups may be used 10 (a) evalunte operator procedures and equipmenyoperatur interfaces,

and identify any potentiaily unsafe procedures and unacceptabie workioad demands, (b) evaluaie

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

electronic displays, and display formats and (c) emulate the user-system performance to derive
estimates of performance for alternate design configurations and cost-effectiveness evalualions of
varieble manpower, persoanel, and training paremeters. While the simuljation equipment is
intended for use as a design tool, its design should consider the opporiunity Lo Lransilion
technology to subsequent training simulators. .

5.2.2 Engincering drawings. Human engineering principles and criteria shall be reflected by .

the engineerine drawings and CAD reprecentations to encure that the final product can he

Skl Wilp il Mgy WYY MU RITW SRR M F BB TR Eiee e LEL 1 4o

effectively, efficiently, relinbly, and safely vsed and maintained. The following drawings are
included: system layout, panel layoutl, control, communication system, individua! cquipment
design, and other drawings depicting equipment important to system operation and maintenance by
hurmen opermars. -Design, -by such drawings, shall comply with applicable criteria of
MIL-STD-1472 and other human engineering criteria specified by the contract. Personnel ussigned
human engineering responsibility by he contractor shat! review all tnyouts ami drawings having
potential impact on human performance or interface and shalt identify for cofrective action those
designs which may induce human error or be unsafe.

—
=

5.2.3 Work epyironment, crew stetions and facilities design.  Human enginecring principles
and criteria shall be applied to detail design of work environments, crew stations, and fucilities o
be used by sysiem personnel. Drawings, specifications, and other documeniation ol work ‘
environment, crew stations and facilities shall reflect incorporation of human eigincering ‘
requirements and compliance with applicabie criteria of MIL-STD-1472 and other human
engineenng crileria specilied by (fié CONTACL. DESt2 T ol work envitonment; crew stationy; and
facilities which affect human performance, under normal, unusual and emergency condiudons, shall
consider at least the following wiere applicable:

a. Atmospheric considerations. such as composition, volume, pressure und control ior
decompression, temperatare, humidity and air {tow.

‘b. Weather and climate aspects. such as rain. hail, snow, mud, arctic, desert, and uopic
condilions.

c. Range of acceleration forces, positive and negative, including tinear. angular, und radial.

T3]
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d. Acoustic noise (steady state and impulse), vibration, and impact forces.
e. Provision for human performance during weightlessness.

f. Provision for minimizing disorientation.

g. Adequate space for personnel, their movement, and their equipment.

h. Adequate physical, visual, and auditory interface between personnel and their equipment
including eye positions in relation to display surfaces, controis, and external visual areas.

i. Safe and efficient walkways, stairways, platforms, and inclines.
j. Provisions for minimizing physiological stresses.
k. Provisions to minimize physical fatigue.

1. Effects of clothing and personal equipment, such as full and partial pressure suits, fuel
handler suits, body armar, chem:ca.l/bxologca! clothing and equipment, cold weather clothing, and
temperature regulated clothing,

m. Equipment handling provisions, including remote handling provisions and tools when
materiel and environment require them.

n. Safe and errorproof equipment installations.

0. Protection from chemical, biological, toxicological, radiological, thermal, mechanical,
electrical and electromagnetic hazards.

p. Optimum illumination commensurate with anticipated visual tasks.

q. Sustenance and storage equipment (i.e., oxygen, water, and food), and provision for
refuse management.

r. Crew safety protective restraints (shouider, lap and leg restraint systems, inertia reels,
and similar items) in relation to mission phase and control and y ulilization.

s. Adequate space, ciearance, and layout far normal ingressfegress and emer,
from crew workstations and aircraft crewstations.

ng_rfg-m.xg_!;gg ”desmn and nro_cummem sneclﬁcanons nrcnared bv the contractor, shall involke

applicable human enginesring criténa of MIL-STD-1472 and-vther human engineering eriteria
specified by the contract

5.2.5 Procedure development. Based upon the human performance functions and tasks
identified by human engineering analyses (5.1 herein}, the contractor shaii apply human
engineering principles and criteria to the devetopment of procedures for openating, maindaining, or
otherwise vsing the system equipment. This effort shall be accomplished to ensure that the human

functions and tasks identified through human engineering analysis are organized and sequenced for
efficiency, qnfmv and reliabilitv, 1o provide iNpuLs io [h_e Tnoﬁmt ':rmngn Anaiveis where

RiaNeaatu | W oEiAReRsiEER ) p WS Y L) Al LAY bl L LR F o

required, and to assure that the reaukts of this elfon shall be reflected jn the development of
operational. training and technical publications.
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5.2.6 Software development. The contractor shall apply human engineering principles o
software design in those systems where software determines part of the human interface. Software
that affects controls and displays shall be evaluated for its impact on the human-system interface.
Automated system functions requiring human monitoring or intervention shall be considered as .
part of the human-system interface. Mulfifunction controls and displays that vary in function
depending on system software shall also be considered (o be part of the human-system interface.

5.2.7 Mapugls. Human engineering shall be applied to the development of maintenance and
training manuals (electronic or hard-copy) to ensure thoroughness, technical accuracy, suitable
format of information presentation, appropriate reading level, technical sophistication required, and
clarity, including quality of illustrations.

5.3 Human engineering ia test and evaluation. The contractor shall establish and conduct a
test and evaluation program to: (1) ensure fulfillment of the applicable requirements herein; (2)
demonstrate conformance of system, equipment, and facility design to human engineering design
criteria; (3) confirm compliance with system performance requirements where personnel
performance is a system performance determinant; (4) secure quantitative measures of system
performance which are a function of the human interaction with equipment; and (5) determine
whether undesirable design or procedural features have been introduced. Maximum use shall be
made of the data collected from experiments, tests, and studies (see 5.2.1). (The fact that these
functions may occur at various stages in system, subsystem, or equipment development shall not
preclude final human engineering verification of the complete system. Both operator and
maintenance tasks shall be performed as described in approved test plans during the final system
test.)

5.3.1 Plannigg Human engineering testing shall be incorporated into the system test and
evaluation program and shal! be integrated into engineenng design and development tests,
contractor demonstrations, flight tests, acceptance tests and other development tests. Comphiance
with human engineering requirements shall be tested as early as possible. Human engineering .
findings from design reviews, mockup inspections, demonstrations and other early
engineering tests shall be used in planning and conducting later tests. Human engineering test
planning shall be directed toward verifying that the sysiem can be operaied, maiatained, supparted
and controlied by user personnel in its intended operational environment Human engineering test
planning should also consider data needed or to be provided by operational test and evaluation.
Test planning shall include methods of testing (e.g., use of checklists, data sheets, test participant
descriptors, questionnaires, operating procedures, and test procedures), schedules, quantitative
measures, st criteria and reporting processes.

5.3.2 Implementation. The human engineering test and evaluation plan, shafl be implemented
upon approval by the procuring activity. Test documentation (e.g., chacklisls, dala sheels, lest
participant descriptors, questionnaires, operating procedures, and test procedures) shall be
avaitable ot the testsite. Human engineering postiaas of all tests shall include the following:

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

b. Cridcal. wasks as defiged in MIL-STD-1908.

€. A representative sample of non-critical, scheduled and unscheduled maintenance tasks that
do not dupticate the tasks sciected-for the mairinipabilily demoasiration.

d. Proposed job aids, new equipment training programs, training equipment, and specizl

support equipment. I
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e. Use of personnel who are (1) represenwative of the range of the intended mililary user
populations in terms of skills, size, and strength, (2) wearing suitable military garments and
equipment which are appropriale 10 the tasks, and (3) approved by the procuring activity. (Use of
military personnel from the iniended user population is preferred.)

f. Collection of task performance data in actual operational environments, or in simulated
environments if such collection is not possible in the actual operating environment.

g. Identification of discrepancies between required and obtained task performance.

h. Criteria for acceptable performance of the test.

5.3.3 Failure and error analysis. All failures occurring during test and evaluation shall be
subjected to a human engineering review to differentiate between failures (a) of equipment alone,

(b) resulting from human-system incompatibilities, and (c) due to human error. Human errors
occurring in the performance of critical tasks during test and evaluation shall be analyzed 1o
determine the reason for their occurrence. The contractor shall ideatify 10 the procuring activity
those design characteristics or procedures which may contribute substantially to human efror and
shall propose comective action.

13
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6. NOTES

(This section contains information of a general or explanatory nature that may be helpful, but is .
not mandatory. }

6.1 Intended usc. This standard is intended for use o specify human engineering tasking
requirements for military systems, equipment, and facilities, cited contracwally in statlements of
work. It may ¢ be invoked in its entirety or sclecuVely as prescnbed by the procurmg actmty The
primary use of this standard for procurement does not necessarily prcuuuc its utilization for in-
house efforts, where desired. Compliance with this standard will provide the procuring activity
with assurance of positive management control of the human engineering effort required in the
development and acquisition of military sysiems, equipment, and facilities. Specifically, it is

intended 1o ensure that:
a. Ssystem requirements are achieved by appropriate use of the human component,

b. through proper design of equipment, software, and environment, the personnel-

aminmoantfonfiarm Aambinatinn maate cuctam narfnrmance anale
ut.lulpun.-uvo\nlwq.lu Comoinauon mecls sysiem periormance goais,

c. design features will not constitute a hazard 10 personnel,

d. uade-off points between automated vs manual operation have been chosen for peak
system efficiency within appropriate cost limits,

e. human engineering applications are iechnically adequate,

f. the equipment is designed to facilitate required mainienance, -
g. procedures for operating and maintaining equipment are efficient, reliable, and safe,
h. potentiai error-inducing equipment design features are minimized, and

i. the layout of the facility and the arrangement of equipment affords efficient
communication and use.

6.2 Lssue ot DODISS. When this standard is used in acquisition, the applicable issue of the
DODISS must be cited in the solicitation (see 2.1.1 and 2.2).

6.3 Dnta requirements.

6.3.1 General. The following Data Item Descriptions (DIDs) must be listed, as applicable, on
the Contract Data Requirement List (DD Form 1423) when this standard is applied on a contract, in
order to obtain the data except where DOD FAR Supplement 227.475-1 exempts the requirement
for a DD Form 1423. For tailoring, see Appendix A.

Ref Paragraph DID Number DRID Tite

4.1/4.2 DI-HFAC-80741A Human Engineering Progress Report

4.2 DI-HFAC-80740A Human Engineering Program Plan

51 thru 5.1.2  DERFAC-80745A Huwaa Enginecring System Analysis Repaort

5.1.2/5.1.4/5.2 DI-HFAC-R0746A Human Engineering Design Approach Document-Operator
5.1.2/5.1.4/5.2 DI-HFAC-80747A Human Engineering Design Approach Document-Maintainer

5.1.3.2 DI-HFAC-81399  Critical Task Analysis Report

5.2.1.2 DI-HFAC-R80742A Human Engincering Simulation Plan .
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53 DI-HFAC-80743A Human Enginecring Test Plan
5.3 DI-HFAC-80744A Human Engineering Test Report

The above DIDs were those cleared as of the date of this standard. The current issue of DOD
5010.12L, Acquisition Management Systems and Data Requirements Control List (AMSDL), must
be researched to ensure that only current, cleared DIDs are cited on the DD Form 1423.

6.3.2 Amny applications. Consistent with the policy to eliminate or significantly reduce
functional data requirements, the preferred approach is to state the requirements (e.g., planning
information, such as design plan or production plan) in the request for proposal and to require the
contractor to describe the approach for satisfying ihese requirements in his proposal.

6.4 Tailoring guidance See Appendix A.
6.5 Subject term (key word) Jisting.

Anatysis

Design and development

Equipment procedures

Dynamic simulation

Mockups, dynamic

Mockups, three-dimensional

Models, computer

Models, scale

Simulators, engineering

Task analysis

Test and evaluation

Wark eavironment

6.6 Changes from previous issue. Marginal notations were not used in this revision to
identify changes with respect to the previous issue (MIL-H-46855B) due to the extensiveness of
the changes. (Appendix B correlates each paragraph of the standard with topical equivalents of
MIL-H-46855B.)

15
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APPENDIX A
SELECTION AND TAILORING GUIDE FOR MIL-STD-46855

10 SCOPE

10.1 Scope. This appendix provides (a) guidance and criteria for the procuring activity's
selection of the standard for contract use and, when used, (b) the partial and incremental
application of the requirements provisions.

10.2 Applicability. This appendix provides guidance information only and is no way intendéd
to be involved as a contractual document other than by possible use of Table I as a reference.

20 APPLICABLE DOCUMENTS.
20.1 Government documents

20.1.1 § i Land i handb The following siandards form a part of this
Appendix to the extent specified.
MILITARY STANDARD
MIL-STD-280 - Definition of Item Levels, Item Interchangeability,

Models, and Related Terms
MIL-STD-1478 - Task Performance Analysis
(Unless otherwise indicated, copies of federal and military specifications, standards, and

handbooks are available from the Standardization Documents Order Desk, Building 4D, 700
Robbins Avenue, Philadelphia, PA 19111-5094.) '

20.1.2 1 ications. The following document
forms a part of this Appendix o the extent specified:
AD - 1410 - Aeronautical Data Design for Maintainer Program
Requirements

(Application for copies should be addressed to Commander, Naval Air Systems Command.
Code 5313, Washington, DC 10361.)

30 APPLICATION OF MIL-STD-46855

30.1 Geperal Selection of MIL-STD-4685S for application 1o contracts for military systems,
equipment, and facilities is dependent upon the nawre of the materiel in terms of operational and
mission maintenance/support funcuons, the degree to which human interface is involved with
materiel, including software, and the acquisition phase involved. Selection of MIL-STD-46855 is
generally independent of sysiem complexity, branch of military service involved, equipment duty
cycles and, within practical limits, contract type, cost. and duration, and size of production lots.

30.2 Selection for use. Prior to appiying the applicaion guide, described by paragraph 40, a

decision must {irst be made whether or not 10 use MIL-STD-46855, prescribe it as a guide, or
invoke it as a mandatory contract provision. Only afier a carcfully considered decision is made 0
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invoke MIL-STD-46855 should the application matrix be applied. Sclection for use should
consider the following provisions, as shown in the selection guide decision process of Figure 1.

30.2.1 Nature of the materjel. Selection of MIL-STD-4685S5 for a specific contract is
dependent upon the nature of the end-item, materiel, or system in terms of its ability to perform
operational and mission maintenance/support functions. Generalty, the standard:

a. should not be considered for use in contracts for parts, subassemblies, or units as defined
in MIL-STD-280, but

b. should be considered for use in contracts for sets, subsystems, and systems, as defined
in MIL-STD-280, and for facilities.

The rationale for this initia] screening is that parts, subassemblies, assemblies, and units typically
are not produced to perform an operational function, but can be used as elements of different sets,
subsystems, etc., which produce different desired operational functions. The contractor furnishing
such items (e.g., transformers, wheel bearings, amplifiers) has no cantrol over the diverse uses (o
which they will be applied or knowledge of the human performance requirements implicit in such
uses. Accordingly, it is not generally reasonable to invoke MIL-STD-4685S5 for parts,
subassemblies, assemblies or units.

30.2.2 Extent of humap ipjerface involved. Selection of MIL-STD-46855 for application to a

specific contract is sensitive to the extent of human involvement or interface for operation,
maintenance, control, transport, and/or sheiter. Generaliy, the standard should not be considered
for use in contracts for materiel where human involvement or interface is not anticipated or is
obviously insignificant. Where human involvement or interface is anticipated and is not obviously
insigmificant, the standard should be selected.

l" P P

30.2.3 Naiure of siaied performance requiremenis. If, for a specuic FP or similar
procurement action, MIL-STD-46855 has survived the tests of 30.2.1 and 30 2.2, its selection or
non-selection shouid be based on stated performance requirements. If the RFP, specification or
other requirement document siates performance requirements or goals, such as time and error, for
which human performance can reasonably be considered as a déterminant or contributor, MIL-
STD-4685S should be employed. On the other hand, if such performance requirements to which
human performance contributes are not stipulated, the standard should be considered for use as 8
guide.

Lo ¥ 2 e TN TR D Wy S gy Aas sl __ cman ol  maa o M P A Uy Ny -

30.2.4 Selecliop review. At this point, use of ihe siandard as a rt:qum‘:mcm, citation as a
guide, or non-sciection as being not applicable shail have been teatatively determined. If the
procuring activity's human engineering specialists have not already been mvolved in this decision-
making process, they must be consulted at this point to ensure that the standard is not erronzously
involved or waived. Should results of this review disclose that the standard should not be used or
should be applied only as a generd] guide, the process is complete; however, if resuits of this
review:onclude that the standard should be invoked, the tailoning process or paragraph 40 must be
pursued.

40 TAILORING OF MIL-STD-46855

40.1 General. The primary purpose of a human engineering program and, therefore, MiL-
STD-46855 is tn influence the design of the system, equipment, and factility--not to generate
documentation. Accordingly, with the exception of validation efYorts, any extenstve or -

obsury sks of documeats thal do not contribuie 10 .degign or that cmerge after design cannot
be changed are undesirable because they are wasteful and drain resources from accomplishment of
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needed effort. Accordingly, every human engineering task must focus on influencing design and
test, consistent with the nature of the procurement and the acquisition phase involved.

40.2 Tailorng Matrix. Table 1 provides guidance to facilitate tailoring the provisions of MIL-
STD-46855. The tailoring matrix should be used consistent with the following explanations and
guidelines:

40 2 1 unhmgnmng 'ﬂle field of the tailoring matrix uuhzes coded symbols to describe
use of the gcncrd.l requirements and detailed requirements dunng this uu]umluuu p:m.:-c indicated by

the location of the symbol. These symbols are defined as follows:

a. E  Provision in effect
b. - Provision used at contractor's option
¢. M Modification of provision

Provisions of the SCOPE, APPLICABLE DOCUMENTS, and DEFINITIONS sections are
always considered 1o be in effect.

40.2.2 Leftcolumn. The numbers shown in the left column represent paragraph numbers of
the standard.

402.3 Top. The top of the matrix provides a description for grouping of requirements. The
acquisition phase designators establish a basis for detenmmng applicability to each phase of the
acquisition process.

4024 mgm_m[mnn The right column shows the modifications of provisions apptlicable to

hase for which "M" ic chown in the field.

40.2.5 Task analysis for Army acquisjtions. For Army acquisitions, if the procuring activity's
human engineering, test and evaluation, training, or manpower representative requires extensive
makmmdmviaadctaibdmkpufmmdymmponmth escribed content and
formal, and requires specified analysis parameters to be included in the report, MIL-STD-1478 and
DI-HFAC-81197 should be invoked by the statement of work and the contract data
list, respectively. As noted by the asterisks in Table I, when MIL-STD-1478 and DI-HFAC-81197
are specified, 5.1.3.1 (analysxs of tasks) and 5.1.3.2 (analysis of critical tasks) do not apply and
chould be tailared out of the standard.

A Ro L s

40.3 Contractual applicability

40.3.1 Standard effectivity. The citation of the apphc:auon matrix constitutes a required
change-in application of MIL-STD-4585S.

403.2 Funhertajloring. Procuring activities may alter the matrix field by identifying the
specific Symbot change in the RFP or contract.

'E:

40.3.3 Cantactaruse. Unless otherwise specified by the procuring activity, contractors shall
use the appropriate tailored version of the standard, indicated by the matrix, as a baseline in the
preparation of RFP responses and human engmcenng program planmn° This does not preciude
the contreetor s proposiag ludher ailonag. o

40.3.4 10 \ ‘of ofder or existing
systems. equipmem, sofrware and facilities, the standard will generally apply only 10 new designs
and procedures involving human interfaces and otd designs, procedures and interiaves which may

he imnse lnd lhn‘-ln:ihu f“rf SYWRLCITIN unr'ln:lr(lntnn frnnrrn: ament thryoh ¢ unlnnnnqr\ means will
Ve lllly“b J b\'lllb ullP whllk I.III Uu&ll I
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generally not have the standard applicd to components retained and unalfected by such
evolutionary development techniques. It is important o understand that there may be exceptions w
this general rule; therefore, evaluation by the human engineering staff is considered extremely
advisable.

40.3.5 Productimprovemen]. Recognizing that product improvement actions may occur
during more than one acquisition phase and that product improvements can involve concept
exploration & definition, demonstration & validation, engineering and manufacturing development
tasks or a combination of these, the procuring activity should tailor applicable portions of the
matrix 1o the specific performance objectives of the product improvement program.

40.3.6 Production & deploymenv/operations and support phases. Design changes affecting
human performance during the production and deployment or operations and support phases can,
like product improvement actions, involve conceptual concept exploration & definition,
demonstration & validation, or engineering development human engineering tasks; therefore, the
procuring activity should tailor applicable portions of the mairix to the specific performance
objectives of the design changes. Particular altention should be directed toward failure analysis,
quality assurance, drawing review, and software considerations.

40.3.7 Nondevelopmental item (NDD) . Where an NDI is being acquired, applicable
provisions of MIL-STD-46855 may be used to guide govemment tn-house efforts (see 6.1).
Paragraph 5.1.2 should be considered to ensure that MIL-STD-1472 will be a part of the selection
criteria for determining the suitability of the item; paragraph 5.3 and its subparagraphs shouid be
considered, as applicable, to verify human system mtegration. In eddition, the nature of the NDI
program will influence tailored, in-house use of the standard. Where an item requires minor
modification 10 meet the requirements of the procuring activity, and where the modification is
driven by human performance or will resuit in significemt human performance effects, applicable
analysts tasks of 5.1, 5.2, and their subparagraphs may be used for identifying and implementing
the modification.

40.3.8 Application of AD-1410. For Naval aviation systems and equipment design for

integration within Naval aircraft, design for maintainer analyses and data review processes are
required to comply with AD-1410, where applicable.

40.4 mmmmnngm Procuring activities are responsnble for assunng that the

matrix to be applied to specific contracts has been subjected 1 human engineering review to ensure
consistency of the tailored requirements with human performance requirements pursuant to the

nature of the objectives of the contract.
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