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Academic education, 126—-140
Acceleration shock, environmental health
hazards, 555-556. See also Shock
Acceptance, HSI requirements, 174-177
Accident(s):
and time of day, 717, 726
defined, 499
examples, 1-2, 334, 343, 717, 732, 795, 798,
802
Accident and incident analysis, human factors
engineering (HFE), 470471
Accreditation, 250, 275
Acoustic energy:
assessment expertise, 576
environmental health hazards, 545-547
tools and techniques, 561-563
Acquisition. See Simulation-based acquisition;
Systems acquisition culture; Systems
acquisition interfaces; U.S. Army systems
acquisition
Adaptive learning model, 799-800
Adaptive performance (information systems
design):
guidelines and tools, 813-814, 817-819
human performance concepts, 805-807
Advanced concept technology demonstrations
(ACTDs), 110
Advanced forward artillery system (AFAS),
675
Advanced rotocraft technology integration
(ARTI) program, 678
Advanced tactical architecture for combat
knowledge system (ATACKS), 812,
815-816
Advanced technology demonstrations (ATDs),
110
Affordability:
analysis, 633
system, 403
training, 829, 830
Air Force System Safety Handbook, 506
Air traffic control, 9, 861-875
goals, 862-864
HFI example, 871-873
HFI in, 864-870

automation issues, 868—-869
center TRACON system, 864—865
HFI issues, 866-867
implementation, 866
results assessed, 869870
integration of systems, 870-871
overview, 861-862
Alarms, display design, human system
interfaces, 728
Altitude sickness:
assessment expertise, 578
environmental health hazards, 550-551
tools and techniques, 567-568
Ambient lighting, display design, human system
interfaces, 726727
Ambient pressure change:
environmental health hazards, 550-551
tools and techniques, 568—569
American Association for Automotive
Medicine, 625
American Conference of Governmental
Industrial Hygienists (ACGIH), 552, 559
American Industrial Hygiene Association
(AIHA), 545, 559, 565
American National Standards Institute (ANSI),
282, 474
American with Disabilities Act of 1990, 82
American Society of Naval Engineers (ASNE),
161
Anthropometrics:
human factors engineering (HFE), 471472,
485, 487-488
human system characteristics and measures,
703-705
workspace design, human system interfaces,
724-726
Apache Longbow program, 644, 665, 684—685,
689-690
Applicability, HSL, sociotechnical systems
complexity, 9—11
Application process, systems acquisition culture,
68-71
Aptitude, trade-offs, 397
Aptitude testing, personnel domain, 390-391,
393
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Armored gun system, 664, 665, 666, 667, 676,
677
Armed Forces Qualification Test (AFQT), 391
Armed Services Vocational Aptitude Battery
(ASVAB), 391, 402, 684, 734
Army Logistics Management College (ALMC),
148, 149
Army systems acquisition. See U.S. Army
systems acquisition
Attack probability reduction, personnel
survivability, 607-609
Attention management, shipboard systems and
operations, human support task
requirements, 756
Atomic components of thought-rational
(ACT-R), 417, 418, 477, 479
Audio engineers, new systems training tool,
855
Audition, sensation and perception, 706707
Auditory display design, human system
interfaces, 728-729
Augmented reality (AR), education and training
(ET), 133, 136
Australian Defense Sciences Technology
Organization, 480
Automation:
abuse of, information systems design,
803-804
information systems design, guidelines and
tools, 814-815
manpower, personnel, and training (MPT),
419-422
training challenge, 453454
Automobile engine, new product development,
894

Background stressors, human system
characteristics and measures, 721
Bail-out ejection, personnel survivability,
615-616
Balance:
HSI system requirements, 180
sensation and perception, 707-708, 709
Ballistics protection, damage reduction,
609-610
Behavioral model, organizational change, 34
Bhopal, India accident, 1, 717
Bias:
information systems design, human
performance concepts, 808—-809
sensation and perception, 705-708
Bill payer identification, manpower domain, 384
Biochemical analysis, human factors
engineering (HFE), 471-472
Biological hazards:
assessment expertise, 576
environmental health hazards, 547-548

tools and techniques, 563-565
Bioterrorism, national security, 916-917, 918
Black Hawk helicopter accident, 334, 343
Black-Scholes values, 637
Blast overpressure, environmental health

hazards, 546547
Blunt shock, environmental health hazards, 556.
See also Shock
Board of Certified Professional Ergonomists
(BCPE), 133, 159, 735
Body armor, personnel survivability, 618—619
Body temperature:
cold stress:
assessment expertise, 578
environmental health hazards, 558
tools and techniques, 573574
heat stress:
assessment expertise, 578
environmental health hazards, 556558
tools and techniques, 572-573
human system characteristics and measures,
716-717
Bureaucracy, reductionist thinking, 34
Business environment, systems acquisition
culture, 6668
Business process reengineering (BPR), 381-382

Camouflage, 834
Canada’s Defence and Civil Institute for
Environmental Medicine (DCIEM), 410,
411
Canada, manpower, personnel, and training
(MPT), 410
Capability maturity concept, 177
Capability requirement, HSI requirements,
171-172
Career potential, human systems integration
(HSI), 149-157
Casualty assessment tools, 624—626
limitations of, 626
ORCA model, 624-625
weapons systems effects models, 626
Cause-consequence analysis, system safety,
524-525
Cautions, display design, human system
interfaces, 728
CC-SART technique, 476
Certification, education and training (ET),
154-157, 159. See also Testing and
certification
Challenger accident, 1
Change:
guidance of, transformational change model,
45-49
support of, transformational change model,
49-54
sustainment of, transformational change



model, 54-58
Change agenda, initial message and,
transformational change model, 42—43
Checklists, human factors engineering (HFE),
475
Chemical hazards:
assessment expertise, 576-577
environmental health hazards, 548-549
tools and techniques, 565-567
Chernobyl, USSR accident, 1, 717
Circadian rhythms, human system
characteristics and measures, 716719
Civilian American and European Surface
Anthropometry Resource (CAESAR),
471
Clearly understood need, HSI system
requirements, 179
Code of Hammurabi, 498
Cognition:
human system characteristics and measures,
708-710
systems acquisition culture, 8§1-82
Cognition as a network of tasks (COGNET),
417, 477
Cognitive decision task, user-centered systems
engineering, 329-335
Cognitive engineering, information systems
design, 797-798
Cognitive modeling, manpower, personnel, and
training (MPT) integration tools, 417
Cognitive process models, human factors
engineering (HFE), 477
Cognitive style, human system characteristics
and measures, 710, 711
Cognitive systems engineering, user-centered
systems engineering, 298
Cognitive task analysis (CTA): 243, 450, 811
air traffic control, 866-867
human factors engineering (HFE), 469470
information systems design, guidelines and
tools, 811
Cognitive task characteristic, task model
relationship to, user-centered systems
engineering, 335-338
Cognitive-task requirements (CTRs), user-
centered systems engineering, 306307
Cold stress:
assessment expertise, 578
environmental health hazards, 558
tools and techniques, 573-574
Cold War, 265-266
Comanche program, army systems acquisition,
49, 678-680, 681-683, 687-688, 688—689,
924-925
Combat Automation Requirements Testbed
(CART), 408, 409, 412-415, 418-419, 479
Command and control vehicle (C2V), 664, 670,
676, 677
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Comments, HSI system requirements, 179-180
Commercial applications, manpower, personnel,
and training (MPT), 419-424
Commercial off-the-shelf (COTS) items, 266
HSI requirements, 185-189
trade-offs, 398
trends, 84-85
user-centered systems engineering, 357, 359
Commercial workforce, manpower, personnel,
and training (MPT), 381
Commitment, management, transformational
change model, 41-42
Communication:
air traffic control, 867
information systems design, human
performance concepts, 808-810
total, transformational change model, 48
transformational change model, 51-52
Competencies, change support, transformational
change model, 49-51
Complexity, training challenge, 454-455
Complex multiprocurement systems, HSI
system requirements, 181-182
Complex simulations, human system
measurements, modeling and simulation,
251-253
Complex spaces, experimental design for,
human performance measurements,
247-248
Component advanced development, systems
acquisition interfaces, presystems
acquisition, 111
Computer, manpower, personnel, and training
(MPT) integration tools, 416-419
Computer-human interface. See Human-
computer interface
Computer systems, trade-offs, 398
Concept exploration, systems acquisition
interfaces, presystems acquisition, 110-111
Congressional Record-House, 923
Continuing education, 152
Contractor perspective, 201-232
documentation, 219-225
definitions, 219-220
request for proposal, 220-222
seller’s proposal, 222-224
solicitation process summary, 220
source selection, 224-225
overview, 201-202
procurement stages, 202219
CDR to testing and certification,
216219
contract award to PRR, 205-208
generally, 202-205
PDR to CDR, 212-216
PRR to PRD, 208-212
program management guidelines, 225-230
dilemmas in, 228-230
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Contractor perspective (Continued )
planning, programming, and budgeting,
226-228
specifications, 225-226
winning strategies, 230
Cooper-Harper workload scale, 476
Cost-benefit analysis, 631-657
army systems acquisition, 688—690, 697
examples, 645655
applications, 646—-654
distributed mission training, 645—646
predictive toxicology, 646
visually coupled targeting and acquisition
system (VCATYS), 645
frameworks, 633-641
comparisons between, 639-641
knowledge capital approach, 638—639
multiattribute utility models, 634-636
option-pricing theory, 636-638
traditional economic analysis, 634
human system measurements, 238
interactive media instruction (IMI), 842845
methods, 641-644, 646-654
overview, 631-633
Cost-benefit ratio (CBR), cost-benefit analysis,
634
Costs:
education, 912
health care, 907
life cycle, 107, 108
manpower and personnel, 107
manpower, personnel, and training (MPT), 37
national security, 915
training, 107, 842-845
Crew size, manpower domain, 385, 433, 439,
744
Critical design review (CDR):
from preliminary design review (PDR),
procurement stages, contractor
perspective, 212-216
to testing and certification, procurement
stages, contractor perspective, 216-219
Critical operational issues and requirements
(COICs), 117
Cross-cultural issues, systems acquisition
culture, 82-83
Crusader program, army systems acquisition,
664, 674, 680-681, 683-684
Cultural change, training, 455-456
Culture. See also Systems acquisition culture
definitions, 63-64
leadership, 34-37
Curricula. See Education and training (ET)

Damage reduction, personnel survivability,
609-613
Database, new systems training tool, 850—851

Deceleration shock, environmental health
hazards, 555-556. See also Shock
Decision making:
human system characteristics and measures,
710, 711
human systems integration (HSI), 919
information systems design, 797-799
guidelines and tools, 811-816, 818
human performance concepts, 808—809
multi-stage, new product development,
884-885
new product development, 891-895
shipboard systems and operations, human
support task requirements, 756—760
Decision modeling, manpower, personnel, and
training (MPT) integration tools, 418
Decision task, user-centered systems
engineering, 329-335
Decision to change, transformational change
model, 3945
Decompression sickness, environmental health
hazards, 551
Deep-sea diving, personnel survivability,
620-621
Defence Researchers Development Canada, 259
Deployment, systems acquisition, 116—-117
Deputy Chief of Staff for Personnel (DSCPER),
3, 14
Design inspection (DI), HSI requirements, 175
Design reference missions (DRMs), 746
Design support, systems acquisition, 114
Detectability reduction, personnel survivability,
604-607
Deterministic models, human system
measurements, modeling and simulation,
249-250
Developmental testing (DT), 114, 115
Digital signal processor, new product
development, 894
Directed energy, damage reduction, 610-611
Direct manipulation interface, user-centered
systems engineering, 332
Discount rate (DR), cost-benefit analysis, 634
Disease and Nonbattle Injuries (NDBIs), 543
Display design:
human system interfaces, 726-729
information systems design, 816
Display legibility, HSI requirements, 176-177
Distributed mission training, cost-benefit
analysis, 645—646
Documentation:
contractor perspective:
definitions, 219-220
request for proposal, 220222
seller’s proposal, 222-224
solicitation process summary, 220
source selection, 224-225
human factors engineering (HFE), 486



integration of:
army systems acquisition, 670671
HSI principles, 15, 670, 789
Domains, list of
HSIL, 126, 145
MANPRINT, 3
Domain interactions, human system
measurements, 253-258
Double-integration process, human systems
integration (HSI), 8-9
Downsizing, training, 451-453, 455,
457458
Dynamic task requirements, shipboard systems
and operations, 762-769. See also
Shipboard systems and operations

Ear, sensation and perception, 706707
Early human factors analysis (EHFA):
HSI requirements, risk-based approach,
183-184
United Kingdom HFI process, 192-193
Economic analysis, traditional, cost-benefit
analysis, 634
Education:
costs, 912
exhibits, 912-913
HSI applications, 913-915
Education and training (ET), 121-163. See also
Manpower, personnel, and training (MPT);
Training
academic education, 126-140
curricula available, 128—132
HSI technology, 132
hypothetical tracks, 138—-140, 141-144
recommended courses, 134—138
shortcomings in, 134
trends in, 132-133
army systems acquisition, 676—-677
career potential, 149-157
competencies required, 122—-126
core requirements, 124, 126, 128
levels in, 123-124, 125
HSI principle, 17
HSI principle application, 20
overview, 121-122
personnel supply, 157-160
systems acquisition culture, 77-78
textbooks, 140, 142, 144-147
training courses, 147-149
Effectiveness measurements, human system
measurements, 235-236
Egypt Air flight 990, 1
Ejection, bail-out, personnel survivability,
615-616
Electromagnetic environmental effects,
personnel survivability, 613
Electronic Industries Association (EIA), 282
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Electronic warfare, attack probability reduction,
608-609
Emergent properties, HSI system requirements,
hierarchical structures, 178
Environmental health hazards, 541-593
analysis process, 579-581
assessment expertise, 576578
assessment process tools, 581-584
exposure control hierarchy, 582-583
hazard tracking database, 583584
medical cost avoidance model, 583
risk assessment, 581-582
categories, 545-561
acoustic energy, 545-547
ambient pressure change, 550-551
biological substances, 547—548
chemical substances, 548-549
cold stress, 558
heat stress, 556558
oxygen deficiency, 549-550
radiation energy, 551-555
shock, 555-556
trauma, 558-560
vibration, 560-561
overview, 541-542
tools and techniques, 561-576
acoustic energy, 561-563
ambient pressure change, 568—569
biological hazards, 563-565
chemical hazards, 565-567
cold stress, 573574
heat stress, 572-573
oxygen deficiency, 567-568
radiation energy, 569-571
shock, 571-572
trauma, 574-575
vibration, 575-576
U.S. Army Health Hazard Assessment (HHA)
program, 542-545
Environmental Protection Agency (EPA), 541
Environmental stressors, human system
characteristics and measures, 720-721
Equipment requirements, task-focused
requirements compared, HSI requirements,
173
Ergonomics. See also Human factors
engineering (HFE)
defined, 463, 559
education and training (ET), 132133, 134,
136, 137-138
shipboard systems and operations, human
support task requirements, 762
user ergonomics, task-centered design, 784
Errors:
air traffic control, 868
human factors engineering (HFE), 487-491
Evacuation, of wounded, personnel survivability,
617-618
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Evaluation. See Test and evaluation (T&E)
Event tree analysis, system safety, 515, 517
Evolutionary acquisition, simulation-based
acquisition, 267-269
Experimentation, human performance
measurements, 246-248
Exposure:
defined, 499
risk analysis, 503
Exposure control hierarchy, environmental
health hazards assessment, 582—583
External constituencies, transformational change
model, 43-45
Eye, sensation and perception, 705-706

Failure modes and events analysis (FMEA),
system safety methods, 517, 519, 520-521
Family of medium tactical vehicles (FMTV),
664, 665, 670, 676, 677
Fatigue:
human system characteristics and measures,
716-719
reduction of, personnel survivability,
619-622
Fault hazard analysis, system safety, 519, 522,
523
Fault tree analysis, system safety, 517-519
Federal Acquisition Regulation, (FAR). See
Regulations
Federal Aviation Administration (FAA), 9, 24,
65, 501, 861. See also Air traffic control
F-18 Hornet aircraft, 254-256
Field studies, human factors engineering (HFE),
472
Fire, USS Forrestal, 613
Fire extinguisher, personnel survivability,
623-624
Fire suppression, personnel survivability,
616-617
Food and Drug Administration (FDA), 541, 555,
927
Forward area resupply vehicle (FARV), 675,
683, 684
Fox vehicle program, 685-687, 690
Fratricide:
information systems design, 814
personnel survivability domain, 596,

601-604
Friendly fire, 795
Frostbite:

environmental health hazards, 558
tools and techniques, 573574
Functional demonstration (FD), HSI
requirements, 175
Function allocation, human factors engineering
(HFE), 469470
Future combat system (FCS), 419, 816

Gas masks, personnel survivability, 618—619

Government workforce, manpower, personnel,
and training (MPT), 380-381

Graphical human models, human factors
engineering (HFE), 477-478

Graphic design, new systems training tool,
853-855

Guidance, of change, transformational change
model, 45-49

Guidelines, human factors engineering (HFE),
474475

Gustation, sensation and perception, 708, 709

Habitability, 726
Hammurabi Code, 498
Hand-transmitted vibration:
environmental health hazards, 560
tools and techniques, 575-576
haptic sense (touch):
display design, 729
sensation and perception, 707
HARDMAN:
army system acquisition, 672—-673, 675, 683,
686687
human system measurements, modeling and
simulation, 250
manpower, personnel, and training (MPT),
400
Hazard(s), defined, 499. See also Environmental
health hazards
Hazard analysis, preliminary, system safety,
515, 516
Hazard identification, system safety, 528-532
Hazard probability:
defined, 499
risk analysis, 503
Hazard severity:
defined, 499
risk analysis, 503
Hazard tracking database, environmental health
hazards assessment, 583-584
Head up display, situation awareness,
722-723
Health and safety, education and training (ET),
137
Health care:
costs, 907
exhibits, 908-910
HSI applications, 910-912
manpower, personnel, and training (MPT),
422-424
Health hazards. See Environmental health
hazards
Heat stress:
assessment expertise, 578
environmental health hazards, 556-558
tools and techniques, 572-573



Helmets, personnel survivability, 618—619
Heuristic evaluation, user-centered systems
engineering, 353-354
Hierarchical structures, HSI system
requirements, 178—179
High drivers:
manpower domain, 383—384
personnel domain, 388—389
training domain, 394
High-level task description, system requirement
document (SRD), UK HFI process,
196-197
Hit avoidance, attack probability reduction, 608
Homeostasis, human system characteristics and
measures, 712
Human behavior representation (HBR), human
factors engineering (HFE), 479
Human-centered design. See also Shipboard
systems and operations
army systems acquisition, 666—667
HSI principle, 14
HSI principle application, 19
new product development, 885-888, 889
Human-computer interface:
systems acquisition culture, 78—80
task-centered approach (shipboard systems),
746, 747
user-centered systems engineering, 323
Human element, focus on, 2
Human Factors and Ergonomics Society
(HFES), 157-160, 735, 920
Human factors engineering (HFE), 463—496
defined, 463-464
education and training (ET), 134, 136
errors in, 487-491
methods, 464473
accident and incident analysis, 470471
anthropometric and biochemical analysis,
471-472
field studies, 472
link analysis and OSDs, 466468
surveys, 472
task analysis, function allocation, and
workload analysis, 469-470
time-and-motion analysis, 464—466
usability analysis, 472473
modeling benefits, 491-493
planning for analysis, 482-487
tools and technologies, 473482
checklists, 475
guidelines and standards, 474-475
miscellaneous, 479-480
selection of, 480482
simulations, 476-479
subjective assessment, 476
training synergies, 442
Human Factors Society, 156, 157
Human Genome Project, 33, 60
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Human-in-the-loop simulation, human factors
engineering (HFE), 485486
Human-machine interface:
task allocation, 730
training challenge, 454, 458
Human parameters quantification. See
Quantitative human performance
Human system characteristics and measures,
699-742. See also Human system
measurements
case study, 732-734, 735
interfaces, 724-732
display design, 726729
social and team performance issues,
730-732
task allocation, 730
workspace design, 724-726
overview, 699-702
states, 712-724
circadian rhythms and fatigue,
716-719
mental workload, 712-716
situation awareness, 721-724
stress, 719-721
traits, 702-712
anthropometrics and physical parameters,
703-705
cognition and psychological attributes,
708-710
generally, 702-703
personality, 710-711
physiology, 712
sensation and perception, 705-708
Human-system interface, information systems
design, guidelines and tools, 813
Human system interfaces:
display design, 726-729
social and team performance issues,
730-732
task allocation, 730
workspace design, 724-726
Human system measurements, 233-263. See
also Human system characteristics and
measures
domain interactions, 253-258
effectiveness measurements, 235-236
experimentation, 246248
future trends, 258-259
general model, 238-244
modeling and simulation, 248-253
complex simulations and warfighter
exercises, 251-253
deterministic, stochastic and hybrid,
249-250
overview, 233-234
performance measurements, 234-235
problems in, 236-238
techniques, 244-246
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Human systems integration (HSI), 167-200. See

also New systems training; Systems
acquisition culture; System safety;
Training; U.S. Army systems acquisition;
User-centered systems engineering

acceptance of, 174-177

army systems acquisition, 664—677

benefits of, 5-7

career potential, 149-157

culture change, xv—xvi

decision making, 919

defined, 4-5

discussion of, 23-27

double-integration process in, 8—9

education applications, 913-915

factors applied, 664677
documentation integration, 670-671
education and training (E&T), 676677
human-centered design, 666—667
identification of successful, 664—665
organizational domains integration,

668-669

practitioner qualification, 675-676
quantitative human performance, 671-672
source selection policy, 667-668
technology, 672-674

future trends:
compliance, 85-86
documentation, 86
technology, 83—-86

health care applications, 910-912

human element focus, 2

human-related contributions, 171-173

issues in, 177-189
commercial off-the-shelf (COTS)

equipment, 185-189

risk-based approach, 183184
systems requirements, 178—183
traceability of user interface, 184-185

life-cycle model, systems acquisition

processes, 105-108

MANPRINT program, 3—+4

milestones in development of, Xiii—xiv

model for, 7

national security applications, 917-918

organizational maturity, 21-23, 24

overview, 167-169

personnel supply, 157-160

principles application, 18-20
education and training (ET), 20
human-centered design, 19
organizational domains integration, 19
practitioner qualification, 20
quantitative human performance, 19
source selection policy, 19
technologies, 20
test and evaluation (T&E), 20
top-level leadership, 18-19

principles enumerated, 12—17
documentation integration, 15
education and training, 17
human-centered design focus, 14
human parameters quantification, 15-16
organizational domains integration, 14—15
practitioner qualification, 17
source selection policy, 14
technologies, 16
test and evaluation, 16—17
top-level leadership, 13—14
processes, 169—-171, 177, 920
programs, 4
rationale for, 1-2
resources, 920
simulation-based acquisition, 277-287
developmental objectives and processes,
278-279
methods and tools, 279-283
systems and program management,
283-287
social causal factors, xvi
sociotechnical systems complexity, 9-11
system safety domain, 497
target audiences, 919
technology needs, 919
training model, 439-447
unique aspects of, 11-12
United Kingdom HFI process, 189-198
early human factors analysis (EHFA),
192-193
industry participation requests, 197-198
smart procurement, 189—-191
system requirement document (SRD),
195-197
user requirement document (URD),
194-195
user-centered systems engineering,
295-296
user-interface contributions, 173-174
Human systems integration (HSI) management
plan, systems acquisition interfaces,
111-112
Human systems interfaces, 724—732
Hybrid models, human system measurements,
modeling and simulation, 249-250
Hypothermia:
environmental health hazards, 558
tools and techniques, 573574

Impact shock, environmental health hazards,
556. See also Shock

Implementation, user-centered systems
engineering, 355-359

Improved performance research integration tool
(IMPRINT):

human system measurements, modeling and
simulation, 242, 244, 250



MPT systems integration, 400402, 408, 409,
412-415, 416, 418
predict manpower requirements, 385-387
Impulse noise, environmental health hazards,
546
Impulse shock, environmental health hazards,
556. See also Shock
Incident analysis. See Accident and incident
analysis
Individual training, team training compared,
447-449
Industry participation requests, United Kingdom
HFI process, 197-198
Information filters, inadequate, information
systems design, 802—-803
Information flow, manpower, personnel, and
training (MPT), 426
Information presentation, information systems
design, human performance concepts,
808-810
Information-rich systems, HSI system
requirements, 181
Information systems design, 795-827
background, 795-797
cognitive engineering, 797-798
guidelines and tools, 811-821
acquisition process, 811-814
adaptability design for training and
operations, 817-819
performance assessment, 819-821
tactical decision making, 814-816
human performance concepts, 805-811
adaptive performance, 805-807
information presentation, 808—-810
performance assessment, 810-811
situation awareness, 807
human performance issues, 799—805
adaptive learning model, 799-800
assessments, 804—805
automation abuse, 803-804
information filters, 802—-803
leader mindsets, 800-801
situation awareness, 802
team coordination, 802
uncertainty management, 801
overview, 799
Tactical Decision Making Under Stress
(TADMUS) program, 798
Information technology (IT), simulation-based
acquisition, 270
Infrastructure, systems acquisition culture,
77
Initial message, change agenda and,
transformational change model, 42—43
Initial operational test and evaluation (IOTE),
116-117
Injury minimization, personnel survivability,
613-619
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Institute of Electrical and Electronics Engineers
(IEEE), 282
Integrated models, human factors engineering
(HFE), 478-479
Integrated Performance Modeling
Environment (IPME), 409411, 412-415,
477, 479
Integration. See Double-integration process;
Human systems integration (HSI)
Intelligence, human system characteristics and
measures, 709-710
Intensity, systems acquisition culture, 81
Interactive media instruction (IMI), 835-845.
See also New systems training
effectiveness, 836-840
efficiency, 842-845
immediacy, 840—842
Interactive storyboards, prototyping, user-
centered systems engineering, 359
Interface control document (ICD), program
management guidelines, 225
Interfaces. See Human systems interfaces;
Systems acquisition interfaces
Internal rate of return (IRR), cost-benefit
analysis, 634
International Ergonomics Association (IEA),
735
International Organization for Standardization
(IS0), 177, 281, 474
Intrinsic rewards, transformational change
model, 52-53
Ionizing radiation energy:
environmental health hazards, 555
tools and techniques, 570-571

Job Assessment Software System (JASS), 393,
394

Job titles, education and training (ET)
competencies, 123—-124, 125

Justification, HSI system requirements,
179

Key performance parameters (KPPs), 110, 111,
112, 117

Knowledge, skills, and abilities (KSAs), 126,
147, 152, 394, 434, 436, 440, 441, 442,
445, 449, 450, 452, 456, 805

Knowledge capital approach, cost-benefit
analysis, 638-639

Land Warrior, 92, 664, 675

Laser optical radiation:
environmental health hazards, 552
tools and techniques, 569

Lawson’s model, 764
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Leadership, 33-62. See also Top-level
leadership
challenges of, 58-59
culture, 34-37
importance of, 37-38
leader mindsets, information systems design,
800-801
reductionist thinking, 33-34
transformational change model, 39-58
decision to change, 3945
guidance of change, 45-49
support of change, 49-54
sustainment of change, 5458
Legacy systems, training challenge, 454
Legal barriers, reduction of, transformational
change model, 57-58
Licensing, education and training (ET),
154-157
Life cycle:
shipboard systems and operations, dynamic
task requirements, 763-765
systems engineering, user-centered systems
engineering, 298-301
Life-cycle model, 102-108. See also Systems
acquisition interfaces
DoD model, 103-105
HSI in, 105-108
Life cycle tracking, of hazards, system safety,
536, 537
Lightweight Howitzer, 665, 674, 676
Line of sight forward heavy (LOS-FH) missile
system, 665, 671, 672
Lighting, display design, human system
interfaces, 726727
Link analysis, operational sequence diagrams
(OSDs) and, human factors engineering
(HFE), 466468
Links, HSI system requirements, 180
Live-fire test and evaluation (LFTE), 610
Lock-out/tag-out standard (LOTO, OSHA), 501

Logistics Support Analysis Report (LSAR), 387

Long-term work, shipboard systems and

operations, dynamic task requirements, 763

Loss control, system safety, 497
Loss prevention, system safety, 497

Macroergonomics:
education and training (ET), 137-138

microergonomics compared, computer-human

interface, 80
Maintainer, term of, 102

Management, oversight and, systems acquisition

culture, 77-78

Management commitment, transformational
change model, 41-42

Management environment, systems acquisition
culture, 72

Management requirements, shipboard systems
and operations, 765-770
Manning affordability program, 480, 791
Manpower and training research information
system (MATRIS), 480
Manpower:
domain, 127, 136, 382-387
interactions, 255, 256
life-cycle savings, 696
measures, 241
requirements determination, 143
requirements estimates, 258
Manpower, personnel, and training (MPT),
379-431. See also Education and training
(ET)
challenges in, 381-382, 424-427
commercial applications, 419-424
automation, 419422
health care, 422-424
commercial workforce, 381
concept of, 379
domains in, 382-399
manpower, 382387
personnel, 387-393
trade-offs among, 395-399
training, 393-395
education and training (ET), 136-137, 138
government workforce, 380—381
integration tools, 399419
characteristics of, 411, 412-415
computer technology, 416419
shortfalls in, 411, 416
United Kingdom, 409411
U.S. Air Force, 406—409
U.S. Army, 400-402
U.S. Navy, 403-406
military, 380
Manpower, personnel and training decision
support system (MPT DSS), 406408,
412-415
MANPRINT program, 905. See also U.S. Army;
U.S. Army systems acquisition
army systems acquisition, 663—-664
assessment of, 21-23
described, 34
education and training (ET), 121-122, 123,
124, 140, 144, 147-148
human factors engineering (HFE), 463
human systems integration (HSI), xiii—xiv,
XV—XVil
personnel survivability domain, 596-597
Skelton statement on, 923-927
transformational change model, 40
United Kingdom HFI process, 189
Manual intensive equipment, HSI system
requirements, 182—183
Market research, new product development, 890
Mass production, new systems training, 846



Measurement, of training effectiveness, 449-450
Measurement systems. See Human system
characteristics and measures; Human
system measurements
Measures of effectiveness (MOEs), 195,
234-236, 243, 250, 259, 302, 712
Measures of performance (MOPs), 234, 235,
243, 250, 302, 712
Medical cost avoidance model, environmental
health hazards assessment, 583
Medical imaging system, new product
development, 894-895
Memory:
human system characteristics and measures,
710, 711
shipboard systems and operations, human
support task requirements, 760
Mental fatigue reduction, personnel
survivability, 619-622
Mental workload, human system characteristics
and measures, 712-716
Microergonomics:
education and training (ET), 132, 133
macroergonomics compared, computer-
human interface, 80
Military. See also Environmental health hazards;
U.S. Army systems acquisition; U.S.
Department of Defense (DoD)
environmental health hazards, 542-543
manpower, personnel, and training (MPT),
380
paradigm shift in, 433-434
Mishap, defined, 499
Mishap risk:
assessment of, system safety, 532
defined, 499
reduction of, 500
Mission needs statement (MNS), 109, 112, 278
Mitigation measures, system safety,
532-534
Mockups, prototyping, user-centered systems
engineering, 358-359
Modeling, simulation and, human system
measurements, 248-253
Monge’s disease, environmental health hazards,
551
Monte Carlo techniques:
human system measurements, modeling and
simulation, 249
manpower, personnel, and training (MPT),
411
Multiattribute utility models, cost-benefit
analysis, 634-636
Multimodal Watchstation project, 744—745. See
also Shipboard systems and operations
Multitasking, training, 455
Musculoskeletal trauma, environmental health
hazards, 558-560. See also Trauma
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Narrators, new systems training tool, 855
National Aeronautics and Space Administration
(NASA), 9, 202, 319, 474, 476, 478, 501,
863, 864
National Institute of Occupational Safety and
Health (NIOSH), 474, 541
National Safety Council (NSC), 498
National security:
exhibits, 916-917
HSI applications, 917-918
terrorism, 915-916
National Transportation Safety Board (NTSB),
319
Naval postgraduate school program, 138, 140,
142-144
Naval sea systems command (NAVSEA), 743
Naval sea systems command, NAVSEA
Dahlgren, 403
Needs determination, systems acquisition
interfaces, presystems acquisition, 109
Net present value (NPV), cost-benefit analysis,
634
New product development, 877903
best practices, 895-900
individual characteristics, 898—-899
management characteristics, 896-897
organizational characteristics, 897-898
project characteristics, 895-896
human systems integration, 878—879
management processes, 884—888
human-centered design, 885-888, 889
multi-stage decision making, 884—-885
methods and tools, 888, 890-895
decision support tools, 891-895
market research, 890
product evaluation, 891
product lines and platforms, 890-891
project evaluation, 891
objectives, 877-878
overview, 879
private versus public development, 879-884
New systems training, 829-859. See also
Training
compromises, 831-832
development process, 845-857
bottleneck analysis, 846—849
mass production, 846
reengineering, 849-850
tools, 850-857
HSI technology, 832-835
effectiveness, 833-835
efficiency, 835
immediacy, 835
interactive media instruction (IMI), 835-845
effectiveness, 836-840
efficiency, 842-845
immediacy, 840—-842
overview, 829-830, 832
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New systems training (Continued )
requirements, 830-831
technology limitations, 832
Noise, environmental health hazards, 545-546
Nondevelopmental item (NDI), COTS
contrasted, 185, 186
Nonionizing radiation energy:
environmental health hazards, 551-555
tools and techniques, 569-570
Nose, sensation and perception, 708, 709
Nuclear power industry, 1
Nuclear Regulatory Commission, 21, 927
Nuclear weapons, personnel survivability,
611-612

Obscurants, detectability reduction, 607

Occupational Safety and Health Act of 1970
(OSHACct), 82, 498

Occupational Safety and Health Administration
(OSHA), 498, 501, 526, 541, 550

Office of Personnel Management (OPM), 154

Office of the Secretary of Defense (OSD), 273,
391, 624

Off-the-shelf (COTS) items. See Commercial
off-the-shelf (COTS) items

Olfaction, sensation and perception, 708, 709

Operability, system requirement document
(SRD), UK HFI process, 196

Operability trial (OT), HSI requirements,
175

Operational environment, systems acquisition
culture, 71-72

Operational Requirements-based Casualty
Assessment (ORCA) model, 624-625

Operational requirements development, systems
acquisition interfaces, presystems
acquisition, 110

Operational requirements document (ORD),
108, 109, 110, 111, 112, 113, 117, 387

Operational sequence diagrams (OSDs), link
analysis and, human factors engineering
(HFE), 466468

Operational testing (OT), 114, 115

Operations analysis (OA), human system
measurements, modeling and simulation,
248

Operator, term of, 102

Optical radiation, laser, environmental health
hazards, 552

Option-pricing theory, cost-benefit analysis,
636-638

ORCA Model, 624, 625

Organizational change, models of, 34

Organizational contexts, user-centered systems
engineering, 341-343

Organizational domains integration:

army systems acquisition, 668—669
HSI principle, 14-15

HSI principle application, 19
Organizational environment, systems acquisition
culture, 72
Organizational factors, systems acquisition
culture, 77
Organizational maturity, assessments of, 21-23,
24
Overlearning, adaptive performance, 805-806
Oversight, management and, systems acquisition
culture, 77-78
Oxygen deficiency:
assessment expertise, 577-578
environmental health hazards, 549-550
tools and techniques, 567-568

Pacing, shipboard systems and operations,
762-763
Paper storyboards, prototyping, user-centered
systems engineering, 358
Parameter assessment list (PAL), personnel
survivability, 597-598
Patient safety, 920
Peacekeeping, leader mindsets, 800
Perception:
human factors engineering (HFE), 477
human system characteristics and measures,
705-708
information systems design, human
performance concepts, 809
shipboard systems and operations, human
support task requirements, 755-756
Performance, training and, 426
Performance assessment:
guidelines and tools, 819-821
human performance concepts, 810811
inadequate, 804805
Performance measurements:
human system measurements, 234-235
mental workload, 713-714
Performance testing, shipboard systems and
operations, task-centered design,
785-788
Personality, human system characteristics and
measures, 710-711
Person-in-the-loop simulation experiments,
human performance measurements, 247
Personnel. See also Manpower, personnel, and
training (MPT)
domain, 127, 135, 387-393
education and training (ET), 136-137
training synergies, 441-442
Personnel policies, redesign of, transformational
change model, 56-57
Personnel survivability, 595-630. See also
System safety
attack probability reduction, 607-609
casualty assessment tools, 624—626



limitations of, 626
ORCA model, 624-625
weapons systems effects models, 626
damage reduction, 609-613
definitions, 595-596
detectability reduction, 604—-607
examples, 622—-624
fratricide reduction, 601-604
injury minimization, 613-619
MANPRINT domain, 596597
parameter assessment list (PAL), 597-598
survivabililty analysis, 598-600
Physical characteristics, HSI system
requirements, 181
Physical fatigue reduction, personnel
survivability, 619-622. See also Fatigue
Physical parameters, human system
characteristics and measures, 703-705
Physical profile, personnel domain, 391
Physical trauma, environmental health hazards,
558-560. See also Trauma
Physiology, human system characteristics and
measures, 712
Policy, systems acquisition culture, 77
Political environment, systems acquisition
culture, 72
Practitioner qualification:
army systems acquisition, 675-676
HSI principle, 17
HSI principle application, 20
Predictive toxicology, cost-benefit analysis, 646
Preliminary design review (PDR):
to critical design review (CDR), procurement
stages, contractor perspective, 212-216
procurement stages, contractor perspective,
204
from program requirements review,
procurement stages, contractor
perspective, 208-212
Preliminary hazard analysis, system safety, 515,
516
Pressure change:
environmental health hazards, 550-551
tools and techniques, 568-569
Presystems acquisition (systems acquisition
interfaces), 108112
component advanced development, 111
concept exploration, 110-111
HSI management plan, 111-112
needs determination, 109
operational requirements development, 110
Primary prevention, system safety, 497
Private development, public development
versus, new product development, 879-884
Procedures, systems acquisition culture, 77
Process review (PR), HSI requirements, 175
Procurement process, documentation integration
into, HSI principles, 15
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Production, systems acquisition, 116—117
Program requirements review (PRR):
contract award to, procurement stages,
contractor perspective, 205-208
to preliminary design review, procurement
stages, contractor perspective,
208-212
procurement stages, contractor perspective,
204
Protective equipment, personnel survivability,
618-619
Prototyping, user-centered systems engineering,
355-359
Psychological attributes, human system
characteristics and measures, 708-710
Psychological measurements, mental workload,
714-716
Public development, private development
versus, new product development, 879-884

Quality assurance:

new systems training, 848-850

simulation-based acquisition, 287290
Quantitative human performance:

army systems acquisition, 671-672

HSI principle, 15-16

HSI principle application, 19
Questionnaires, human factors engineering

(HFE), 476

Radiation energy:
assessment expertise, 578
environmental health hazards, 551-555
tools and techniques, 569—571
Radio-frequency radiation:
environmental health hazards, 554-555
tools and techniques, 569570
Railroad accidents, 1
Range of outcomes, risk assessment model,
502
Realistic survivability testing, 610
Recognition primed decision (RPD) model,
user-centered systems engineering, 312,
341, 418, 817, 818
Reductionist thinking, leadership, 33—34
Redundancy, display design, human system
interfaces, 728
Regulations. See also Standards
Army, health hazards assessment AR40-10,
579
Army, MANPRINT, AR602-2, 3, 4, 30
DoD 5000 Series, 30, 105, 108, 112, 118,
148, 202, 203, 268, 538, 611
Federal Acquisition Regulation (FAR), 103,
203, 220, 224
United States Code (USC), Title 10, 103
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Regulatory barriers, reduction of,
transformational change model, 57-58
Rehabilitation Act of 1973, 82
Reliability evaluation, user-centered systems
engineering, 354-355
Repetitive strain injury, 724
Request for proposal (RFP):
and T-800 engine, 670
contractor perspective, documentation,
220-222
systems acquisition, 113-114
Research and development (R&D):
cost-benefit analysis, 631-632, 636, 639, 642,

646, 655
manpower, personnel, and training (MPT),
425

new product development, 881
systems acquisition culture, 68—71
training, 438
Residual risk, risk assessment, 506—507
Residual risk, system safety, 534-536
Resonance vibration:
environmental health hazards, 560
tools and techniques, 575-576
Responsibility, human system interfaces,
731-732
Return on investment (ROI), simulation-based
acquisition, 276
Rewards, transformational change model,
48-49, 52-53
Risk:
defined, 499
training, 441
Risk analysis, risk assessment model,
503-507
Risk assessment, environmental health hazards,
581-582
Risk assessment model, 501-507
range of outcomes, 502
risk analysis, 503-507
Risk-based approach, HSI requirements,
183-184
Robotics, manpower, personnel, and training
(MPT), 425
Roles, change support, transformational change
model, 49-51

Safety:
defined, 499
improvements in, army systems acquisition,
687688, 697
training synergies, 442—443
Safety engineering. See also Environmental
health hazards; Personnel survivability;
System safety
defined, 500
system safety, 498

SAGAT technique, 476, 491
SAINT, human system measurements, modeling
and simulation, 250
SEAIT, manpower, personnel, and training
(MPT), 403-406
Secondary prevention, system safety, 497
Segmental vibration:
environmental health hazards, 560
tools and techniques, 575-576
Seller’s proposal, contractor perspective,
documentation, 222-224
Sensation, human system characteristics and
measures, 705-708
September 11, 2001, 133, 915, 917
Sergeant York, 924
Shipboard systems and operations, 743-793
benefits of task-centered design, 784-788
performance testing, 785-788
training results, 788
design by task requirements, 771-778
activation and assignment, 774-775
execution, 775-776
initiation, 772-774
transition, 776-778
dynamic task requirements, 762—769
life cycle, 763-765
management requirements, 765—770
timing and pacing, 762-763
human support task requirements,
755-762
attention management requirements,
756
decision making, 756760
ergonomic requirements, 762
situation awareness, 755756
supervisory control requirements, 761
task interruption requirements, 760-761
working memory requirements, 760
Multimodal Watchstation project, 744—745
overview, 743-744, 745
special design qualities, 778784
attention management, 779-780
decision support, 778779
task manager design concepts, 780782
task procedure, 783-784
user ergonomics, 784
user navigation and selection, 782—783
task-centered approach, 746750
factors in, 746748
goal definition, 749-750
HSI requirements, 748—749
task coverage requirements, 750-755
task definition, 751-753
task properties, 753-755
Shock:
assessment expertise, 578
environmental health hazards, 555-556
tools and techniques, 571-572



Short-term work, shipboard systems and
operations, dynamic task requirements, 763
Simulation(s):
human factors engineering (HFE), 476479
modeling and, human system measurements,
248-253
Simulation and Modeling for Acquisition
Requirements and Training (SMART),
286-287
Simulation-based acquisition, 265-293
evolutionary acquisition, 267-269
historical perspective, 265-267
human systems integration (HSI), 277-287
developmental objectives and processes,
278-279
methods and tools, 279-283
systems and program management,
283-287
objectives, 269-273
quality assurance, 287-290
structure and function in, 273-277
Single-eye viewer, personnel survivability,
623
Situational /environmental context, user-
centered systems engineering, 340-341
Situation awareness:
cognitive engineering, information systems
design, 797
degradation in, information systems design,
802
human system characteristics and measures,
721-724
information systems design, human
performance concepts, 807
shipboard systems and operations:
dynamic task requirements, 763
human support task requirements, 755-756
Skill degradation, air traffic control, 868—-869
Skills, training, 450—451. See also Knowledge,
skills, acquisition, and abilities (KSAs)
Skills-rules-knowledge (SKR) model, user-
centered systems engineering, 311-312,
348
Sleep, human system characteristics and
measures, 716-719
Sleep deprivation, 622, 717
Smart procurement, United Kingdom HFI
process, 189-191
Smell, sensation and perception, 708, 709
Social causal factors, HSI, xvi
Social issues, human system interfaces, 730-732
Society of Automotive Engineers (SAE), 474
Sociotechnical systems complexity, human
systems integration (HSI), 9-11
Software intensive systems, HSI system
requirements, 181
Soldier survivability, 596, 597. See Personnel
survivability
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Solicitation process summary, contractor
perspective, documentation, 220
Solution avoidance, HSI system requirements,
179
Source selection policy:
army systems acquisition, 667-668
contractor perspective, documentation,
224-225
HSI principle, 14
HSI principle application, 19
Soviet Union, Cold War, 265-266
Special needs, systems acquisition culture, 82
Stakeholders, cost-benefit analysis, 642—643,
646647, 650653
Standards. See also Regulations
ANSI, BIl, ergonomic guidelines, 475
ISO 9000, quality assurance, 202
MIL-HDBK-0759C, human engineering
design, 475
MIL-HDBK-46855A, human engineering,
222,223, 411
MIL-STD-1472F, human engineering, 475,
727, 729, 735
MIL-STD-1474D, noise limits, 475
MIL-STD-1521B, human engineering, 231,
232
MIL-STD-882, system safety, 499
NASA-STD-3000, man-system integration,
475
NATO, RSG, 19 and RSG.21, 249, 252, 256,
263
Standards, human factors engineering (HFE),
474-475
Statement of work (SOW), 113, 172, 668
procurement stages, contractor perspective,
206, 207
program management guidelines, contractor
perspective, 226
Steady-state noise, environmental health
hazards, 545-546
Stimulus-hypothesis-option-response (SHOR)
model, user-centered systems engineering,
329, 348
Stinger missile system, 14, 665, 667, 671
Stochastic models, human system
measurements, modeling and simulation,
249-250
Storyboards, prototyping, user-centered systems
engineering, 358-359
Stress:
cold stress:
assessment expertise, 578
environmental health hazards, 558
tools and techniques, 573574
heat stress:
assessment expertise, 578
environmental health hazards, 556558
tools and techniques, 572-573
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Stress (Continued )
human system characteristics and measures,
719-721
manpower, personnel, and training (MPT),
425-426
Stress reduction, personnel survivability,
619-622
Stress training, 818, 819
Structural model, organizational change, 34
Subjective assessment, human factors
engineering (HFE), 476
Subjective expected utility (SEU), cost-benefit
analysis, 635
Subjective measurements, mental workload, 714
Subject matter, HSI system requirements,
179-181
Subsystem hazard analysis, system safety, 524
Success, measurement of, transformational
change model, 5354
Supervisory control requirements, shipboard
systems and operations, human support
task requirements, 761
Support, of change, transformational change
model, 49-54
Surveys, human factors engineering (HFE), 472
Survivability. See Personnel survivability
Sustainment:
of change, transformational change model,
54-58
systems acquisition interfaces, 117
System, defined, 499
System design, army systems acquisition,
681-687, 696
System developer, new systems training tool, 855
System development process, training, 438439
System hazard analysis (SHA), system safety,
522, 524
System interaction models, user-centered
systems engineering, 348
System joint working groups (SJWGs),
documentation integration, HSI principles,
15
System requirement, HSI requirements,
172-173
System requirement document (SRD):
HSI requirements, 174
United Kingdom HFI process, 195-197
System safety, 497-540. See also Personnel
survivability
definitions, 499
engineering and management, 500-501
groups and plans, 501
historical perspective, 498
methods and techniques, 507-525
cause-consequence analysis, 524-525
event tree analysis, 515, 517
failure mode and effects analysis (FEMA),
519, 520-521

fault hazard analysis, 519, 522, 523
fault tree analysis, 517-519
preliminary hazard analysis, 515, 516
resources for, 507
subsystem hazard analysis, 524
summary table of, 508-514
system hazard analysis, 522, 524
overview, 497-498
process, 525-536
hazards identification, 528-532
life cycle tracking of hazards, 536,
537
mishap risk assessment, 532
mitigation measures, 532-534
plan development, 526528
residual risk, 534-536
risk assessment model, 501-507
range of outcomes, 502
risk analysis, 503-507
System Safety Analysis Handbook, 507
System safety group (SSG), defined, 501
System safety integrated product team (SSIPT),
defined, 501
System safety management plan (SSMP),
defined, 501
System safety program plan (SSPP), defined,
501
System safety working group (SSWGQG), defined,
501
Systems acquisition culture, 63-99. See also
Human systems integration (HSI)
change, 80-83
cognitive factors, 81-82
cross-cultural issues, 82—-83
intensity, 81
special needs, 82
usability, 81
definitions, 63-64
future trends:
compliance, 85-86
documentation, 86
technology, 8385
historical perspective, 73—-80
computer-human interface, 78—80
context, 73-76
management and oversight, 77-78
support roles, 76
influences of, 6673
business environment, 6668
impact of, 72-73
operational environment, 71-72
political, management, and organizational
environment, 72
research and development environment,
68-71
myths/realities in, 86-90
players in, 64—66
roles and responsibilities in, 90, 92-99



Systems acquisition interfaces, 101-119
overview, 101-102
presystems acquisition, 108—112
component advanced development, 111
concept exploration, 110-111
HSI management plan, 111-112
needs determination, 109
operational requirements development, 110
processes, 102—108
DoD life-cycle model, 103-105
HSI in life-cycle process, 105-108
sustainment, 117
systems acquisition, 112—117
design support, 114
development and demonstration, 113
production and deployment, 116-117
request for proposal (RFP), 113-114
test and evaluation (T&E), 114-116
Systems engineering. See also user-centered
systems engineering
Systems Engineering Analysis Integration Tool
(SEAIT). See SEAIT
Systems engineering life cycle, user-centered
systems engineering, 298-301
Systems requirements, HSI requirements,
178-183

Tactical decision making, information
systems design, guidelines and tools,
814-816
Tactical Decision Making Under Stress
(TADMUS) program, 798, 818
Target audience:
human systems integration (HSI), 919
personnel domain, 389
Target audience description (TAD), 8, 15, 165,
198, 389, 390
double-integration process, 8
system requirement document (SRD), UK
HFI process, 196-197
Task analysis:
human factors engineering (HFE), 469-470,
484, 488-489
training, 450451
Task-centered approach (shipboard systems),
746-750. See also Shipboard systems and
operations
factors in, 746748
goal definition, 749-750
HSI requirements, 748—749
Task coverage requirements (shipboard
systems), 750-755. See also Shipboard
systems and operations
task definition, 751-753
task properties, 753-755
Task-focused requirements, equipment
requirements compared, HSI requirements,
173
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Task interaction models, user-centered systems
engineering, 348
Task interruption requirements, shipboard
systems and operations, human support
task requirements, 760761
Task lighting, display design, human system
interfaces, 726-727
Task manager, shipboard systems and
operations, special design qualities,
780-782. See also Shipboard systems and
operations
Task model, cognitive task characteristic
relationship to, user-centered systems
engineering, 335-338
Task network modeling (TNM):
human factors engineering (HFE), 477
human system measurements, modeling and
simulation, 248-249
Task requirements. See also Shipboard systems
and operations
design by, shipboard systems and operations,
771-778
user-centered systems engineering, 346-353
Task walk-through (TW), HSI requirements, 175
Task workload, personnel domain, 392-393
Taste, sensation and perception, 708, 709
Team coordination, problems in, information
systems design, 802
Team performance issues:
human system interfaces, 730-732
information systems design, guidelines and
tools, 814-815
Team training, individual training compared,
447-449
Technology:
army systems acquisition, 672—-674, 695
detectability reduction, 606—607
education and training (ET), academic, 132
HSI future trends, 83—-85
HSI principle, 16
HSI principle application, 20
human systems integration (HSI), 919
new systems training, 832
training challenge, 453—455
Temperature:
cold stress:
assessment expertise, 578
environmental health hazards, 558
tools and techniques, 573574
heat stress:
environmental health hazards, 556558
tools and techniques, 572-573
personnel survivability, 621-622
Templates, new systems training tool, 851-853
Terrorism, national security, 915-916
Test and evaluation (T&E):
army systems acquisition, 674-675
HSI principle, 16-17
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Test and evaluation (T&E) (Continued)
HSI principle application, 20
simulation-based acquisition, 288
systems acquisition, 114-116
Test and evaluation management plan (TEMP),
108
Testing and certification, from CDR,
procurement stages, contractor perspective,
216219
Three Mile Island incident, 1, 2, 29, 717
Time-and-motion analysis, human factors
engineering (HFE), 464-466
Time value of money, cost-benefit analysis, 634
Timing, shipboard systems and operations,
dynamic task requirements, 762—763
To be determined, HSI system requirements,
179, 180
Tool technology, HSI future trends, 85
Top-level leadership. See also Leadership
HSI principle, 13-14
HSI principle application, 18—19
Top-level support, army systems acquisition,
665-666
Total Quality Management, xv
Total system risk, risk assessment, 506
Touch (haptic sense):
display design, 729
sensation and perception, 707
Toxicology, predictive, cost-benefit analysis,
646
Traceability, of user interface, HSI requirements,
184-185
Trade-offs:
domain interactions, human system
measurements, 253-258
manpower, personnel, and training (MPT)
domains, 395-399
Traditional economic analysis, cost-benefit
analysis, 634
Training, 433-461. See also Education and
training (ET); Manpower, personnel, and
training (MPT); New systems training
air traffic control, 867
cost-benefit analysis, 645-646
cultural change, 455456
emerging issues, 451453
historical perspective, 447451
HSI model, 439448
definition, 440-441
generally, 439-440
integration, 443447
synergies between domains, 441-443
information systems design, guidelines and
tools, 818-819
manpower, personnel, and training (MPT)
domain, 393-395
new systems training, 829-859
overview, 433-434, 435-436

performance and, 426
recommendations for, 456458
system design and deployment, 434—435
task-centered design, shipboard systems and
operations, 788
technology, 453-455
traditional model, 436439
activities in, 436438
system development process, 438-439
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