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- "The Coast Guard relies on cutters, boats, and aircraft to operate in the maritime
= environment, but it is our people who deliver truly unique capabilities to the
~ Nation" - ADM Paul Zukunft, Commandant's Direction (2014)



HSI balances human capabilities and limitations with the
affordances and constraints presented by system technology
to accomplish system goals. (Shattuck, O'Neil & Sciarini 2014)



How do we place humans on par tech
during system development?



broad Management Indicators
A (CHIEF)
Program Executive

Lead System Engineer,
Senior HSI Practitioner Measures of HSI Performance

Systems Engineer, Human-Technology Interaction Characteristics
HSI Practitioner (specific HSI domain performance)

Manifested System Attributes
Engineer, Programmer

HSI Domain Practitioner

management focus

HSI Policies & Standards
Domain SME

Underlying Science

Y Analyst, Researcher

v
narrow



Selective borrowing from TRL

NASA/DOD Technology Readiness Level

AsA

w

e e [ /T-HL> Actual system “flight proven” through successful V S I m p I e I an g u ag e

S mission operations

TRL & Actual system completed and “flight qualified”
Deveiopment o L— | T through test and demonstration (Ground or Flight)

TRL7 System prototype demonstration in a space - - 1

= environment I S CI p I n e
Technol
nem:ns?rga‘{ion |_ System/subsystem model or prototype demonstration .
—_—] = in a relevant environment (Ground or Space) d d t
Component and/or breadboard validation in relevant I n e p e n e n

B:‘,:}';,':fe‘:“ s environment

Component and/or breadboard validation in laboratory

environment
Research to Prove

Feasibility Analytical and experimental critical function and/or . .
characterstc proot o concep uni-variate scale for
ﬁsk‘. To:hnulogy Technology concept and/or application formulated x
Searc!

Basic principles observed and reported m u Iti p I e H S I d 0 m ai n S




This is how HSI is effecting your system.

Total System Performance Implication

Degradation | Enhancement




Basic idea...

selected
measures

HFE Evaluation Criteria

Analyze/Select
(Preliminary Design)

Optimizing

Enhancement

anthro -
Degradation TLX
eye track -

Moderate
Degradation

Severe
Degradation

unifying scale for each HSI domain

Comprehensive Human Integration
Evaluation Framework {(CHIEF)

Total System Performance Implication

Training

Human Factors
Engineering

Systems Safety

Survivability

Habitability

integrated HSI assessment
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Step Seven: Briefing

Erbrry Argurests: U, sk Crot

Sytere Cong

Step One: Select Measures

P Ny R i ———
measures | rt
system practitioner \ - .
concepl

kencndedge

fe-framing
e discusson-

Step Six: Analysis

Step Two: Anchoring

This is how HSI is effecting your system.

Exarnple question for the practitiores: “What level of anthrapormetric
accammadation would you consider 'minimally acceptable’ for this systerm”

Step Five: Collection and Assessment

Step Three: Calibration

Hil performance Hl perfarmance dota Hil dman rating

across HE| domains
Y T —

Step Four: Socialization

Arareness & Buy-in:

+  Framework for understanding HSI

W Owendew of HSI measures

' FRange of accepteble performance




Entering Arguments: Users, Work Context, System Config



Step One: Select Measures

NASA Task Load Index
Flart and Stavetand's NASA s |

& / iy e mxsdm o e bnpamn mepaarrad

:/ % elevant |
i > 0@0 _ measures | ...
system practitioner
concept knowledge




Step Two: Anchoring

Optimeazi Impacts on e

posive with na exceptions predicled or obsened. Engnesring
changes driven by inadequale human system integration are very.
unliety gen curment spslem configuration. Human-system
perarmance & at or abowve objechive-level recuirements.

Praject I
(Noeds)

AnalyzelSelect
(Praliminary Oeslgn)

Obtain fpre COR)
(Dtaled Design|

Obtain (Past COR)
(Profotypel RIF)

Produce, Deploy, Support
(Full-rale Protduction)

[T be Davakapat]

Bl an this pealisingey dasign; [Anthrapemetrics] &1 st 9% of usars
aecomenotatad acrass all exitical lasks modaked; s han 1 in 100 L5as s
Feot accommodaled in tha prafminary system design, [Workload] Workioad
irsignificant. Ercugh spare capacty foe all desiratile sddifionsl tssks, [Time on
[ Task] Time on kask is pm:u:ten o b b than specified objective value (betier

Basar on tha datailed design; [Antheopomstnics] At last 99% af usars.
accommenatad acias all erilical taks motann 1355 than 1 in 100 usas ara
nel accomemdalid in e preliminary syslem design. [Workload] Worklsad
insigrificant. Enough spam capacily for 8l desrable acditional lssks. [Tema on
Task] Time an task & predicted to be less than spectied objsctive vakus [bette

than ctjectie requi acmss all
tazks. [Spatial Anatysis) No meuura:lle merionmance degradation noted for
ather non-crlical or misslon.criical tasks due i workskabon layout,
workspace ceskyn, sysbem physical coniguration. [Human errar) Human crror
preciciad to coeur in 1 in 100 critical lasks.

for requisite marpawer, aoross 2l mission-oiical
ce cegracation noted for

ks, |Spali hysis]| Mo

eiiher #cal ar dtical basks due o

Bicisr] e 1 prOtohypeLRIP syt [Aeihiogamalics] A1 kst 56 % of s
accomemomated aciois all Sl asks modalod, 155 e 1 i 100 Lsers s

Basad on ha production systam: [Aedepomalnics] At Rast 557 of i
acenm maated acitan b Eilical Bk modeied leas thar 1 in 100 user ara

ol in e ystam design, ol
irsignificart. Enough i . [Time e
Task| Time on task is predicled to be less than specified chjective value (batier]
than cbjecthe requiremant) far requisite manwwer. acress all missorcritical
tacks, [Spasial iy ) noter far
s re-celical o mbsian crlicaltacke e b werkatabee layout,

Lryo
. Hunan ervcr] Human amar

wo or, System phys kal
predichad to ocour in 1 in 100 criical tasks.

pace deskgn, system - [Muman emar] Human e
predicted o oceur o 100 el b

nol in b | Wrklpac
insigrificant. Encugh span c,unww ku l dusiabls adeitionsl asks [Tena cn
Tazk) Time on lask is prediched o be less than specfied ohysctive vake bt
than objective requirement] for requisile manpawer, across all mission-criical
lasks. [Spalial Analysis] No measurable performance degradation noted for
cither nan.criscal ar mission-criical lasks due o warkstalion layout,
workspace desgn, system prysical configuration, [Human eror] Human emar
pred it o aoour in 1 in 100 criseal tagks,

Enhancement: Inpacts on iotsl system porlarmangs ans ol
poositter with rars or insignificant exceptions. Engineering changes
driven by inadecuate human sysiem mhegannn ara unlicely. Humar:

ce is well abowe th fut
has nt met abjectve-level requiremernts.

[T be Davakapa]

Bazed an the preliminany design: [Anthropometrics] At least 95% of usens
accommodated acoss .sl crifical fasks modeled; lass Ban 1 in 80 vsers an

Basad o the detailed design: [Antheopometrics) Al lsast 95% of users
roas all thar 1 ir 50 usems are

rat ¥ systam deskgn, | ‘Warkkaad
o Ample ::l:neum:ly 'for acditonal tagks). {Time on Task] Tene on tisk &
predicied b meel chieclhve reouirement for reguisiie manpower, acsoss al
jeasion-cicad taaha, [palal Ancdyaa] Rars o insigniio partemsanes

nct n the . Warkiaad| Worklcag
aw: e spare capacity for acdacnal sk, (Time oo Task] Tena on task b
prediched o meet objechive requiemenk tor requiske manpower, acrss all
mision-caiical tasks. [Spatial Analysis] Rars of insignficant peformanca

chagradation af o caitical lasks dua o warkstatis
chasigr, systam physical configurafion. [Human Eror] Human smor pmdmd
o oo in § in 100 crilical kasks,

degradalion of enficalinen criical tasks dus o workshation layout, warkspace
cesign, systeen physical aonfigueation. [Humar Errce] Human srer predicied
15 ecur in 5 e 100 Grilical lasks

Based an the protchypel RIP system: [Anthropometrics| A¢ least 55% of users
accommadated acrss all eifical tasks modeled; less an 1 in S0 users am

Basad o the producton system: [Anthropomernics] At least 85% of uzers
accommecated across all criical tasks muudec'hess thar 1 i 50 users are

nat n the yutam ceskn. “Warkiaad
lcaw. Ample spare capacity for additonal tasks. [Time on Tazk) Time on task s
predicied b meat chjeciie reouirement for requisile manpawer, acoss 2l
iasice-crilleal taskn, [Spalial Analysis] Fam of insgnifican pariomanes
dagradation of cilieslino-crliesd tsks dua to wokstalion lyoul, woekipaos
chasigr, sysiam physical configurstion. [Human Erar] Human armor peadiced
ta aniar in § in 100 crlical tsks,

ot y sy ion. [Warkkiad| Workoas
b il cpase c:pacrr.u‘armamru u.m. |Ilmc on Task| Time on sk &
predichc o meet objecive equiment or reouisie manpewar, acmss all
mission-caitical lanks. [Spatisl An alysis] Rarm o inalgniicant psrermance
degratation of ceticalnon-coieal tasks fie o woekstaton layout, workspace
design, systee physical corfigueation. [Human Erce] Human arror prediciad

I occurin 5 e 100 rilical lsaks

Minimal Degradation: Impects on batal system performance trand
sghily laward cegradason. Engineering changes driven by
Inadequate human sysiam inizgration may emerge during
sustsineant I ramery o sysiam parfcemarca delckncies,
Husan-sysiam parlarmancs [ime on sk, smor ratas, awalabilty,
Jis margialy mueling (reashoki mogursments

[To be Davakpat]

Baized an the prelminany design: [Anthrapometrics| At least 50% of usens
@ocommodates across ol critical fasks modeled; roughly 120 users 2re not
aooommadated in the preliminany system design. [Warkload] Wiorkioad
coentartable. Reduced spare capacky for accitianal lasks. [Ta an Task)
Tema on task b predicted 1o meet ihresholkd reoiremant for requisite
manrmar acieas all pisse-cilical sk |§'|allalh.r.ugms.| Minimal

Based on the detailed design: [Antheopometrics] Al lsast 80% of users

agres all "‘I\fllndl.‘mamrm
acoommacated in the praliminary sysiem cesign. [Worklcad) Workload
camicriable. Reduoed spane capacity for addibonal tasks. |rmu- o Task|
Time: o task Is predicied b meat threshok requrement for requists

margn-nr acrams Al mission-criical ks, [Spaial Anaksis] Minival

naiad o criicall
|wu..l warknpace design, sysbem .-I-w-\-ulw-\‘w-uuw [Hmnur Enroe]
Humar amor pradicted 1o eccur in 10§ 100 crifical lasks.

reted af erilicsd tRaks dus io warksialion
luvcml workspace design. syslam physical wnﬁilurall:r! IHunan Ermar]
Hurnan arrer predicted Bo o in 10 in 100 eriical

Based an the protohpel RIP system: [Anthropometrics| Af least 505 of users
accommadaled acrass all oritical lasks modeled; mughly 1in 20 users 2re not
accommodaled in the preliminany system desgn. Warkload] Worklad
coméarable. Reduced spare capacky for accilianal lasks. [Time an Task]
Tiena on task b predictesd 1o meat threshold recuirement for requislie
anpowar, aciss all mssion-cilicd ske. [Spatial Anaysis] Mininal
partcemanca fegradation nalad of cricalinon-criical iasks dia o worksh
leyout, workspace design, systeen physical confguration. [Human Erme|
Humar amor peadiced 1o cecurin 10ie 100 critical lasks

Basad o the producton system: [Anthropomeincs] A least $0% of uzers
accommedzted across all crtical kasks moceled; mughly 1 in 20 users an: not
acoommecated in the prafminary system cesign. [Workdcad] Warkload
camicriable. =pa y dor [Time: oo Task]
Time: on task s predicted b mact s hold requirement for rguisis
g, Ao Gl mk.:.lm-a’ﬁraluns. [Spsatial Analyeis] Miinel

chorl o i

I 2 weritical basks cua i warksdatian
by, -rul-amduum.wslum plwml cunfiguration, [Human Ermar]
Hurman armr pradiciad o oceur in 10 in 100 crilical tssks,

Moderate Degradation Impacts on olal system parformance s
consiglarly degrading wilh messurable affec on criics | mission
parkanmancs, Enginesrirg changas divan by insdequate human

2 | mystem integration are lkely fo emerge during eary prololype esting
orvery 2any in the sustainment phass. Human-maching
perfanmance {ime on task, esmor rates, avalabilty, sio.) ae
appraciably below treshoid roquinements.

[T be Davakapa]

Blacsiadd o thes pralieinary dasig: [Anthrapematrics] A laast 5%, of usars
sccomemadaled aaoss 8l crilical lasks modeled, oughly 30 20 users are nol
scrmenadaled in e praliminany systeen dagign. [Warklaad] Wary bigh
warkload wikh weey Bl spare copacity, Dfcu iy ie maintaining kvl of ffed.
[Time on Task] Time an task & prediced fo_excsed fveshold requeement for
one or mors missin-critical tisks by up o 10%. [Spatial Anatysis]
Measur.:biep!dumaru cegracation nated for critical tasks dus 1o

ut, ion, onfi guration. [Human
= Feman s pretiched to ooor in 16 in 100 criseal tagks.

Basad o tha datailad design; [Antheapomsinics] Al laast B5Y, of usars
aecmmmedsbed anmes all crlical ksks modeled. mughly 3 in 20 usees an ool
aremmidatad i the praliminary systam design, [Wiekdead] Wiy b

werkiosd wilh very lifle spare capacity, Difficully in maintaining bl of aflad.
[Time: on Task| Time on task is predicled o eoceed threshold requirement for
ore or moee missicr-oritical lsks by o tn 10%. [Spatial Ay
beasurable perksrmance degradation nobed for critical tasks due o
wirkstation kycul, workspace deskgn, system physical comigurasen. [Human
Eror] Human amar peesicied o cecurin 15 in 100 critieal tasks.

sl @ ihe protohypelBIP sysism: | | i sk B5% of ugers

accommoda led across sl sifical lsks modeled, roughly 3 in 20 usars am nol)
accomemodaled in the prelimingry syalem dosgn. [Warkload] Varg high
wurkload with wery Bitl spars capadly. Dificulty in maictaining el of efend.
[Time on Task] Time on task & predicted to excesd fveshald eourement for
ane or mers mission-crilical txsks by up to 10%. [Spatial Analysis]
Measurabie peformance cegracation nated for oritical tasks dus o
workslation layaul, workspace design, syslem physical configuratian. Human
Error] Muman erroe prediched ba ooou in 16 in 100 cotical tasks.

Basad o ha producion systam: [Asshrepomairics] Af laast BE%, of users
acoammecated acoss all crlicsl tasks modeled, oughly 3 in 20 users an nol
aeiommedatad in the pralminary systam design, [Wsekiead] visey high

wem kit wilh vary limle spars capacity, Dilicully in mainiaining level of e
[Time on Task| Time on ks is predicled o exceed thrssbod reguinsment for
o or more mission-critical tasks by up o 10%. [Spatial Anaksis)
Measurable performance degradation robed for criical tasks due ta
wirkstation Lyout, workspace design, sysiem physical conliguratic. [Human
Error] Human amar peadiciad o sccur o 15 in 100 crlical basks.

Severe Degradation: Unacceptable impact on mission

perammance. Accamplhmant of key mizskan funchions or tasks ars
o p 1o an unsate of

changas citan by

insdanisata human-maching inlagratkon are reguiad for confeuad

prograen wakilty.

[Te be Davakpa]

Bz an the preliminary design: [Anthropomedtrics| Less than 855 of users
mocommeodalec across all oritical tasks modeksd; roughly 3010 users are not
@ocommadated in the preliminary system dasign. [Warkload) Excessive
worklcas. Unable o appky sufficient mental aor. No spare capacky. [Time on
Task| Time on sk ks precicted to exceed Sweshold requinenment for multiple
itssion-crilical asks, ar by mank han 10%, [Spalial Anslysis] Seera
partormanca degradation malad lor 6no or s iksian-elical 3615 s 1o

Basad on the detailed design: [Antheopometrics] Less than 85% of usars

across all by 3 in 10 usees are not
accommedated in the prabminary syzsem design. [Weskicad] Excesshe
wirkiasd. Unabie to apply suicient mental efort. Mo spane capacity. | Time an|
Task] Time on task s prediched to exosed threshald recuirement for multiple
missinn-criical 1sks, or by mers than 10%. [Spatid Analysis] Saen
portarancs dageadation nctisd ar cns o s misakn-CiE ks 4t

ahstation layout sraticn, [Human
Erro] Human eerce le-c).od to pogar in mong han 15 100 rilical lasks

Laycist, design, systam p [Humasn
Errur] Hurman UIIUIDIHEIUUIJ o eccur in mane ﬂ‘um 15 in 100 criical asks,

B an thi peotchypeLRIP sysism: [ | Lass than BE%, of
ushrn apcoemanated s &l cilicd fasks madalad; mughly 3 i 10 users
are pof seeoemmadaled in B prefiminary system dosign, [Worklead]
Excasssivg workkosd, Unabibs to apply suficint mentsl efeel. bio sgans

capadity. [Temg on Task] Time on lask i pradicted o excsed ihreshok
recuinemant for mulliple mission-criticsl taeks, or by mare than 10%. [Spatal

Arnabysis] Severs performance degradation nobed for one or more mesiaon-

crifical tasks due bo workstlicn leyout, warkspace design, system ahysical
cendguration. [Muman Errce| Human eror predicla bo ooeur in more than 15
in 100 ortical tasks.

Basad o the producton system: [Anthopomatrics] Less than 85% of users.
accommedated across all crtical kasks modeled; roughly 3 in 10 users are not
jaccammedtad in the praliminary system design. [Workiced| Excessive
wirklasd, Unsie to apply suficlent mentsl effort. Mo spane capacity. [Time an|
Task) Time an task & pradicted to excead threshald recuirement for muitiple
mission-cxieical 1asks, or by mers ihan 10%. [Spatial Analysis] S
perarmanca dagradation rood 1or 6na o mens miskn-cilical ks dis i
werksation | workspace design, system physical configuraicn. [Human
Error] Humen armar preichd o occur i mane than 15 in 100 crifical lasks.

Example question for the practitioner: "What level of anthropometric
accommodation would you consider 'minimally acceptable' for this system?"



Minimal Degradation: Impacts on total system performance trend
slightly toward degradation. Engineering changes driven by
iInadequate human system integration may emerge during
sustainment to remedy minor system performance deficiencies.
Human-system performance (time on task, error rates, availability,
etc.) is marginally meeting threshold requirements.

Moderate Dearadation: Impacts on total svstem nerformance are



> |degradation of critical/non-critical tasks due to workstation layout, workspace |de
design, system physical configuration. [Human Error] Human error predicted |de
to occur in 5 in 100 critical tasks. to
Based on the detailed design: [Anthropometrics] At least 90% of users =F:
ot |accommodated across all critical tasks modeled; roughly 1 in 20 users are not |ac
accommodated in the preliminary system design. [Workload] Workload ac
comfortable. Reduced spare capacity for additional tasks. [Time on Task] CO
Time on task is predicted to meet threshold requirement for requisite Til
manpower, across all mission-critical tasks. [Spatial Analysis] Minimal m:
n |performance degradation noted of critical/non-critical tasks due to workstation |pe
layout, workspace design, system physical configuration. [Human Error] |a
Human error predicted to occur in 10 in 100 critical tasks. Ht
Based on the detailed design: [Anthropometrics] At least 85% of users Be
10ot{accommodated across all critical tasks modeled; roughly 3 in 20 users are not|ac

arcommodated in the nreliminarv svstem decinn \ANarklonadl \Verv hinh

AC



Step Three: Calibration

[Antropometrics: Greater tham 99% of users are predicted to be Antropometrics: Gre
accomodated across critical tasks; less than 1 in 100 users are not to be across all critic
accomodated by design. accomodated by det

'Workload: Critical tasks are predicted to require less than 80% of user  |Workload: Critical ta
capacity (20% reserve capacity) given preliminary system design. capacity (20% reser

Time on Task: Time on task are predicted to exceed objective Time on Task: Time ¢
requirement for requisite manpower limitation (reference requirement [reguir
spec/manpower KPP). requisite manpower
spac/manpaower KPF

Optimizing

Spatial Analysis: Spatial Analysis Link Tool [SALT) scores for preliminary
design do not exceed fior eritical tasks. Spatial Analysis: Spa
for critical tasks

Human Reliability Rating: HRR score of greater than 96 % or better
modelled/predicted for critical systems. Human Reliability R:
critical systems give

Ly e e B ]
iyt e Fouabeamd

[Antropometrics: Greater than 98% of user population acoomodated Antropometrics: Gre
across critical tasks; less than 2% (1 in 50} is not accomodated given accomodated across,
preliminary system design. accomodated by des

'Workload: Workload predicted to require less than 0% of user capacity |Workload: Workloac
for critical tasks (10% reserve capacity) given preliminary system design. [tasks (10% reserve ¢

AR AR NN
oy Low

oy Ve

Time on Task: Time on task predicted to meet objective requirements  (Time on Task: Time ¢
fior requisite manpo mix i e spec/manpower KPP) given requirements for red
preliminary system design. KPP)

Enhancement

Spatial Analysis: Spatial Analysis Link Tool (SALT) scores do not exceed | Spatial Analysis: Spa
for critical tasks, given preliminary system design. for critical tasks

across HSI domains
(e.g. HFE, System Safety, Manpower)

Human Relaibility Rating: The Human Reliability rating of 96 percent Hurman Relaibility R:
(objective) |abjective)

[Antropometrics: Greater than 95% of user population accomodated Antropometrics: Gre
across critical tasks; 15% (roughly 1 in every 20 users) are not across critical tasks;
accomodated by design. accomodated by des

within HSI domain
(e.g Human Factors Engineering)




Step Four: Socialization

Awareness £ Buy-in:

" Framework for understanding HSI
« Overview of HSI measures

+ Range of acceptable performance




Step Five: Collection and Assessment

(Workload: Critical tasks are predicted to require less than 80% of user (Worklowd: Critical ta
capacity (20% reserve capacity) given preliminary system design. capacity |20% resery

Time on Task: Time on task are pradicted to exceed objective Time on Task: Tima ¢
requirernent for requisite manpower limitation [reference requirernent [requir
spec/manpower KPP), requisite manpower
spac/manpowar KPT
s patial Analysis: Spatial Analysis Link Tool (SALT) scores for preliminany
dasign do not exceed ___ for critical tasks. s patial Analysis: Spa
___ forcritical tasks

»
8

[Human Reliability Rating: HRR score of greater than 96 % or better
modelled,predictad for critical systems. Human Reliability R

O Mental fatigue critical systems give

[Antropometrics: Grester than 38% of user population acoomodated Antropometrics: Gre
across eritical tasks; less than 2% [1in 50) is not accomodated given

accomodated aross

preliminary systam design. accomodatad by des

1 (Workload: Workload predicted to require less than 50% of user capacity Wlorkload: Workloac
for critical tasks | 10% reserve capacity) given preliminary system design. Bllcks [ 10% reserve ¢

& . S TA0N PrECICIEd 10 Mot ob Time on Task: Time ¢

for requisite manpower mix (reference speg/manpower KPP) givan requirements for red

geeliminary system design. kPP)

40

Workload CT (0-100)
o B g

Physical Temparal

Mesilal demand damand damand Perlormanse Effort Frustratian

Enhancement

s patial Analysis: Spatial Analysis Link Tool (SALT) scores do not exceed  |Spatial Analysis: Spa
for critical tasks, given preliminary system design. for critical tasks

Human Relalbility Rating: The Human Reliability rating of 96 percent Human Relalbility Re
| objective) |objoctive)

Antropometrics: Groater than 95% of user popul. accomadated s Gre
across critical tasks; 15% (roughly 1in every 20 users) are not across critical tasks:
laccomodated by design. accomodated by det

HSI performance HSI performance data HSI domain rating




Step Six: Analysis

Qhtain [Post COR]
[Fratomyped RIF)

Produse, Deploy, Support

i D)
{Erelimmary Dasign) [Dataiked Dasign) [Full-rate Brodurtion)

Opthmizing

Enhancement

Anmbyce/al nct
[Premmary esge)

Gistaln [ CORY
Ciipzaban Veraen]

hrtmin {Fast {OF|
e L]

Preduce, Depley, Suppart
i lrsla Prozhartion]

Minimal
Degradation

aaderate
Dregradation

Ernmemmnt

PMinloe
Degradezion

Severs
Dagradatian

Mdrentn
Drgradstion

Comprehensive Human Integration
Evaluation Framework (CHIEF)

Total System Performance Implication
HEI Domain

Manpower

Personnel

Training

Human Factors
Engineering

Systems Safety

Survivability

Habitability




Step Seven: Briefing

Management Indicators
(CHIEF)

Measures of HSI+ ~rformance

Comprehensive Human Integration

Evaluation Framework {CHIEF) Human-Technology Interacti n Characteristics
Total System Performance Implication (Specfﬁc HSI domain pe "'ormance)

H3l Domain

Manifested System 2 tributes

Manpower

Personnel

HSI Policies & Sta' dards

Training

Human Factors
Engineering

Underlying € .ience

Systems Safety

Survivability

ELTELT Y




what's next?

« thesis / initial concept (FY 14)
« conceptualize domain scales (FY 15)
« draft domain criteria & TSP scale
= calibration / TTX (FY16)
€ brief to program (FY 16)
beta test (FY 16)
automation / software
scaling
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