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HSI Requirements

E1.1.29. Total Systems Approach. ...The PM shall apply human systems
integration to optimize total system performance (hardware, software,
and human), operational effectiveness, and suitability, survivability, safety,
and affordability. ...

This Instruction applies to:

... b. All defense technology projects and acquisition programs, including
acquisitions of services. ...

ENCLOSURE 8 HUMAN SYSTEMS INTEGRATION (HSI)

...The PM shall have a plan for HSI in place early in the acquisition process
to optimize total system performance, minimize total ownership costs, and
ensure that the system is built to accommodate the characteristics of the
user population that will operate, maintain, and support the system.

... HSI planning shall be summarized in the Acquisition Strategy and SEP and
shall address the following: ...Human Factors Engineering,...Personnel,...
Manpower, ... Training, ... Safety, and Occupational Health...

UNCLAS, Distribution A
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The provisions of this instruction apply to all DON organizations, to all Acquisition Category (ACAT)
acquisition programs, ...nonacquisition programs, and Rapid Deployment Capability programs. ...CNO
(N12) serves as Human Systems Integration (HSI)...advocate, and is the Navy HSI requirements authority.
...CNO (N12) serves as the single governance authority for HSI policy, requirements and resources...
Chapter 7 Systems Engineering and Human Systems Integration

...The Program Manager (PM) ... shall employ systems engineering as a mechanism to achieve the
program objectives of optimal total system performance ( hardware, software, human, firmware, ...
Systems engineering ... includes the hardware, software and human operators, maintainers, support
personnel, and the operating environment. ... PMs shall use a systems engineering process to
translate operational requirements/capability needs into a system solution that includes ...Human
Systems Integration (HSI)... The PM shall apply HSI as part of a systems engineering approach. ...

PMs and sponsors shall address HSI throughout all phases of the acquisition process to optimize total
system performance, minimize total ownership costs, and ensure that the system is built to
accommodate the characteristics of the user population that will operate, maintain, and support the
system. ...\When modifying a system (e.g., modernization or block upgrade), HSI issues and domains
must be considered to ensure that configuration changes do not create new or unforeseen HSI issues.

...Responsibilities...Deputy CNO (Information Dominance) (CNO (N2/N6) ), ... shall:... Ensure HSI
requirements are adequately resourced....

SYSCOMs will: ...Support PMs and CNO (N1) in the documentation of HSI technical requirements to
ensure adequate resource sponsorship and technical authority assessment.
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Our

Expertise
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Our Broad HSI Knowledge

Seven Pillars of Human Systems Integration

Environment, Safety

Factors anpower | Personnel Training Habitability | Survivability and Occupational
Engineering Health
Personnel Anti-Fratricide
Human Workload e KSA KIASAM Quality of Life Identification/ Accident Avoidance
Classification . .
Performance Confirmation
Cognitive, \F:\tlearttjlirrz(renents Initial Skill Personnel
Physical, Sensory q . Recruiting Skill Progression Quality of Work . Safety Hazard Avoidance
. (Quality/ > Protection
Abilities . Apprentice-Master
Quantity)
Human Officer, Functional Environmental
Enlisted and Retention .. Limits and Damage Control Health Hazard Avoidance
Interfaces o Individualand Team
Civilian Controls
HCI GUI Force Structure Career . Training Concepts Perspnnel Performance Effects Risk Mitigation
Progression Services of Ensembles
. . Hardware/
Hun_wan Error Operating Skill Mix Inltlal‘& Follow-on Software Medical
Avoidance Strength Sustainment " .
Configuration
Top Down . . Delivery Systems Battlespace
Analysis PBD special Skills Realism/ Applicability Omniscience
Design for Occupational Organic Training Distance
Usability/ Utility Standards Learning CBT ICW
Design for Distribution Virtual Environment Intelligent
Maintainability Tutoring
Manning Knowledge (formal cognitive),
Concepts R .
. Intelligence (informal
Personality

Team Dynamics
HSD

Classification
&
Management,
Personnel
Management

cognitive), Abilities (informal
psychomotor), Skills (formal
psychomotor), Attitudes
(formal affective), and
Motivation (informal affective)
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Software

Hardware

These OSI layers comprise the Software and Hardware configurations

Model?

What is the Open Systems Interconnection (OSl)

Layer 7 | APPLICATION Network Process to Application | Data |
Layer 6 | PRESENTATION Data Representation and Encryption | Data |
Layer 5 | SESSION Interhost Communication | Data |

Layer 3

NETWORK Path Determination and IP (Logical Addressin

Packets

4 |

Layer 2

DATA LINK MAC and LLC (Physical Addressin

Frames

il

Layer 1

PHYSICAL Media, Signal, and Binary Transmission

l Bits

ICCRTS Briefing
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= MI NEEDS Optimized Solutions for Technical Capabilit Boo_Yah!I
B Layer9 | HUMAN PERFORMANCE Optimized Solutions for Technical Capabiity | _High Pk_|

Layer 8 I DESIGN Human-Machine Interface gHNII! Through |/O Devices | Ao I
% Layer 7 | APPLICATION Network Process to Application | Data |
= |[Layer6 | PRESENTATION Data Representation and Encryption | Data |
3 | Layer5 | | SESSION Interhost Communication | || pata |
o layerd | TRANSPORTEnd-To-End Connections and Reliability | segments |
g Layer 3 I NETWORK Path Determination and IP (Logical Addressing) I Packets I
'c% Layer 2 I DATA LINK MAC and LLC (Physical Addressing) | Frames I
L [ Layer1 | PHYSICAL Media, Signal, and Binary Transmission | Bits |
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Function-Based Knowledge Funnel

Disparate data sources, computational resources, and products into and out of the AOR

B G

@39\/

Models & Heuristics;

Watchteam perceptions, inputs, taskings, ideas, concepts, and tacit knowledge

@Dg¢g 5

=

St

Strategic Systems & Procedures
Operational \Q‘ 1 Q p
v’ <
Tactical |
o Asset 1 Asset 2
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Data Centered Model
drives the workflow
and forces Users to
make sense of the
information and
process to action.

&) (%/

L ’ 8
y L ) A

W

. 2 u®

o y

N

Asset 3

S 2

Asset 2 Asset 1
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Status — Available
Health - Operational

Status — Unavailable
Health - Operational

Status —In Use
Health - Operational

wGetGUI ¥1.0 | You are using GNU Wget 1.9-beta - 1.7 is mininmum.

URL: I j — Fietrieval Options StatusUnknown
: Health - Operational
—Hosts ¥ Mo clobber
[~ Spanal = Clear | T ) Status — Available
v Allow K| = I s Health - Degraded
List > [~ Cortinue file download 7
= Status — Unavailable
Fieject Buota (kB - Health - Degraded
r List -» | Clear | o &
ﬂ [~ Spider [check for files) Status—In Use
_(A__CC:EE;F;?:? Reict —Speciall————— ~Running Optioths———— [ Mo directories Health:::Degraded
1% Reject: e I—
[ himl) W g nener: J1o [ Gobackamnd IV Foree drectories Status — Unknown
- oo - M [~ Moinfo [~ Save ta custom dir - & Rejected . Health - Degraded
¥ Allinfo = . Status — Available
[T zp [V exe [V Actlike a browser ™ Someinfo [~ Clear Server Cache I NOt Compllant Health - Overheated
MMdee TTAI 5 Cmerifts I” Append ta lagfile [ Recursive Retrieval = with MIL-STD Status — Unavailable
Custom list: v Ignore robots. bt W @il Depth: IU— 1472 F DO D Health - Overheated
5 ) ’
Configure Prosy | Logfile: [defaul. log V¥ Download "as-i" Status—In Use
S DT HCI Style Health - Overheated
Status — Unknown

Save | Load | About | Esit | [~ Mirrar site: -
settings zeftings = [ add HTML suffic GUIde VOI 8_

Start wiEetStart. bat | Add to wEetStart bat | Ernpty wGetStart.batl Health - Overheated

. J| [ Arbondewe S Contractor :
Tl ] (Yl 7 " = . Status — Available
e AVENIFE SUNTE - S ignored Health - Failed
!‘:"':Im“'“ww [ WIBEE L5 . repeated USG Status — Unavailable
E -:r ju o 1 I r i p f Health - Failed
Bl ppmwiart 1+ ¥ 1 = requeStS or T
. . : : 1] [0 [n]ee oversight and Health - Failed
inC|USi0n in \ / Status — Unknown
Health - Failed
OEE D A = 00, Al

Health - Unknown

: 5] development \

Status — Available
s mw | effort.
(]

¥ |
]

CHATE =™ HATE
-

Health - Unknown

-
Status —In Use
R Health - Unknown

/ Status — Unavailable

Status — Unknown
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Systern  Circuit  Status w
CIRCUIT ' Define Label _ INSHIP
N

EM CONFIGURATION SPD DFTH

it ALERTS
min

;

L
T —
[ET]

ZZZZZZZZZE

Not Compliant with MIL-

STD 1472F. Contrast for

visual acuity. What about

deuteranopia and other —
forms of color blindness? —

1in 12 men are affected, : :
women less so (ergo, A AccessdontroLust (|

user populace) Functio - [ESSE\fEl

STE mma b oV

1

TEMPLATES

Audibles Statu 03:51:24
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Book a Hotel Room Task - Task-Based Ul

Find Hotel Select Dates Select Room Guest Info Finalize
Q—0QO—0Q—0Q—0Q
Book a Hotel Room Task - Function-Based Ul

°
B a d D e S I g n Get City List Select City Get Hotel List Select Hotel Get Calendar

Trade-offs exist between Selict Dt

Get Availability Check Availability Set Date Get Room List
Function-based and Task- O O O O O
) —_— — — —
based design. o
Check Rooms Select Room Check Availability Set Room Get Guest Form

Task-based design will be less
effective for complex tasks that e

are poorly defined or too

generaL Fill-In Submit Get Payment Form Complete Confirm Approval
ICCRTS Briefing
10 A.G. Lemon
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Function-Based Design

BEFORE: Multiple windows with data not integrated or organized by user tasks.

Window  Help
IS  n-blo UNCLASS |
Parameters | A5 Tasking| 6 Planning | Launch | Prezelection | Post-Launch | PHL Mgt | Prompts | Prompt [V Tasking [ Lawch
Filters: [¥ Plarming ¥ Post-Lamch
=, Prompts x|
i Maotification Prnmplsl
. | Time | Strike Preview. .. I Edit Strike Package... | Create Strike Package... | Frint Report I Delete Strike Package
o .
Prospective Plans
[ype | Wlission [D | B+ | Time Type | RS Delta.. | Missile T... | Cell/Tube |

planned 048-001-01000 121240:00Z2 TGT LAC-C

planned 048-011-01000 121240:00Z2 TGT LAC-C

planned 048-021-01001 121241:002 TGT LAC-C

d 048 121241:002 TGT LAC-E

pl ed 048-041-01002 121242:002 TGT LAC-E

planned 048-051-01002 121242:002 TGT LAC-E

121255:002 TGT LAC-E

121256:00Z2 TGT LAC-E

Acknowledge Close
| =
=l
Select... &
Mark Plan Un5Supportable Send Exception/Acknowledge Meszagels]... Show Allowable Launch Areas | Create Mizsion/ Engagement Call For Fire ... Cloze |

ICCRTS Briefing

1 1 A.G. Lemon

20June, 2012
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BEFORE: Multiple windows with data not integrated or organized by user tasks.

x|
NS - -obic UNCLASS |
" Parameters | A5 Taskingl /4, 6 Planning | Launch | Prezelection | Post-Launch | PHL Mgt | Prompts | Prompt [V Tasking [ Lawch
- Filters: | Plaming | Post-Lamch
w. Prompts o |

1e3)

Many systems use functional based design, menu (function-based), data-
driven windows, system focused with user last, users see 90% of the data,
requires extensive training, drives current manpower expense @ $15.75M &

for 8 sallors, allows for level 1 SA

eeeeeeeeeee Close
| =
=l
Select... &
Mark Plan Un5Supportable Send Exception/Acknowledge Meszagels]... Show Allowable Launch Areas | Create Mizzion/ Engagement Call For Fire ... Cloze |
- =
ICCRTS Briefing =l
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Agile Sessions Task & Domain Critical
Models Decisions &
e Focal Tasks
= BN
T T 1L | e e e |
-_|_' S e I| lr | ) I
s
= =
HCI Prototype Essential Stories
ICCRTS Briefing
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Visio Prototype

UCD Agile Design Process

Cognitive
Notional Paper Prototype Walkthrough

an & ngh Fldellty Protntype

Cognitive Walkthroughs & Usability Analyses
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current
state

Lcc
reduction small crew
responsive

UCD = reduced LEC

large crew
flexible

Manpower tasking
Sunjse} uonnewoiny

Machine

Past Present Future

UCD is an HFE best practice focused on obtaining knowledge from the users to
increase efficiency, performance, and improve long-term cost savings.

Caution: Not all automation decreases workload. Potential to increase workload and error, decrease situational awareness.
ICCRTS Briefing
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PRGHE Better funding of Human Factors Engineering
can reduce costs over the ljfecycle

Comparison between air defense today (Aegis) requiring 8

watch standers and that of an air defense optimized crew of 4
*Does not include additional ILS & ILE savings

* S1750K/billet/ship
(over 35-year ship life)

:| Development costs Providing warfighters greater situational awareness and tactical capability
L Procurement costs & Combatant Commanders more capability at less cost
-Operating and Support costs

15
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£ Why HFE provides best ROI
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PAGIFIE Better funding of Human Factors Engineering
W A can reduce costs over the lifecycle

Implementing Human Factors Engineering early in the design
process optimizes the system design for the most expensive
portion of a system...the Human.

* S1750K/billet/ship
(over 35-year ship life)

A

:| Development costs Providing warfighters greater situational awareness and tactical capability

L Procurement costs & Combatant Commanders more capability at less cost
-Operating and Support costs

16
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AFTER: Improved user navigation through tasks and attention management

™ and mission process visualization

Pigtiares:
Comms: Lo Moesitors Counbral Rating:

Rangn
: Atk Randies: out
W " USiEO0E UG UE

Sat Map p
Dutails i iongoss » TLAM Taskings DR06:37Z OF HOW 04
SPAWAR
Systems Center i
Fan Diege

Task
Managor

Engrmm
- Capaio
TN i i

0802112

O60ZATE

Show
Lev ikl
Zoneys

Show
viD
Zone

St Tac
Graphics
___|

Hollow. o w3 1-30 153
[C Ml St DEMAC {3 Dt Status
et

Mode: 2 8 Status
g #: F 002 Faull Status:
Type: 3C Comims: [
. El__‘ Engine: F107 Wit-403
SAILGEN T #: -
Col: Ak

:; 080~ 704nm == 19:26:502 07 Nov 03 Miswion: Pre #lan

Role: Primany

1082 000122
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[
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AFTER: Improved user navigation through tasks and attention management
™ and mission process visualization

rack: 1004 1
& Toget: 1
1
M0k
E ; Dl
— I TLAM Taskings l

Th_é"DeIta with a UCD approach: “User-Centered Design” is task-based
providing decision-support, design with “Voice of Customer,” user focused

to optimize human performance, provides 10% of data as required,
requires only familiarization, proven 50% manpower reduction; reduced to

4s

0N

ailors @ $7.87M, while achieving level 2 SA or better

ICCRTS Briefing A.G. Lemon 20 June, 2012 UNCLAS, Distribution A
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Task-Based Knowledge Funnel

Users don’t have to think. All of the information needed for the task at hand is there when needed.
Disparate data sources, computational resources, and products into and out of AOR

Proposed

UCD support
to provide
Users leveled
and layered
information
designed from
tasking

Strategic

Operational

N S

N
Tactical |

ICCRTS Briefing
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User Centered Model
drives the workflow to
support the users at the

Models & Heuristics based on levels and layers required by watch team appropriate level of

action.
LAYER 1

\v / ' D LAYER 2

RN N _— N (

“ & - xzg & ®» ¢

Systems & Procedures capturedin the user Interface ) )
LAYER 1. Quick-Look always available or one-

LAYER 1 key popup. Team and individual.
N ‘ LAYER 2. Information summaries and
\&7/ , - , LAYER 2 N )
Y - < ) NN ~— assessments. User configurable, team and
3 individual.
b T4t
@ @ a_{ Z: 8 Sl O LAYER 3. Detailed toolsets and analysis work
domains. User selectable, individual.

Asset 1 Asset 2 Asset3  Asset?2 Asset 1

UNCLAS, Distribution A



SPAWAR

XA Task-Based Design
Multi-Modal Watch Station

PACIFIC

Multiple windows reduced to four (Task > Function)
Increases SA, design ensures Tactical Primacy
Significant ILS reduction for manned systems

Manning reduced 8 Sailors 4 Civilians
Training reduced 2 weeks to 1 hour
Significant reduction in LCC
Repeatable proven results

Expert displays
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User 2: “it’s because of the flow...everything, it flows...it’s got a
real nice progression of flow through the whole thing....”

“...You took a 2 week Wallops Island course and put it into 30
minutes! ...and it probably in fact, sitting at the console, it
esmcould’ve been 15 minutes.”
21  Ac. Lemon
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“ww  HSI=HFE =UCD = Task-Based Design

RACIHIC Paired with Lean Six Sigma in a product development
environment User-Centered Design (UCD) actualizes the full
six sigma, Power of performance becomes attainable.

User-Centered Design = Human Factors Engineering which
optimizes manpower and achieves more capability at less cost
to accomplish the “correct” watch floor structure and workload
balance.

Significant reduction in initial and sustainment training.
Significant ILS reduction for manned systems.

Design ensures tactical primacy.

Significant reduction in LCC.

Repeatable proven results.

Increased SA.

Expert displays.

UNCLAS,
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_ Stages*  Focal Tasks Formal Products
Monior Collaboration &l
Pre-Case | ——— somies ; owa | |Apna ; el
I A s PSS ) i
3 & e
Gowa | | | Gallelon JZ
D Case i
§| (n=40001yr) - ? 3
8 Pumum__ 2 | g :,1?;
Activate | i |
i Active —— 5: [ S"’ LBnet ]
= — |
(n=1000/yr) f g | .L
Al Avocan || " ) swm CNIS n nnnnnnn
F Assets : & |
y s 1S | r ' =
s y | & | [
S [ nterdiction Coerd [ 2| 2| TomT 7w
( ‘ ‘_ | =100/ Search & | & ‘ @ =
£ | | || (n=100/yr) Interdiction \ Ele
'_' | \ ! £
..... Canes (15) Alphas (23] Sorts (145) b Coord. il
i iy @
*Unit of Work = Case g o
O mPA Se
l—'**TH_. <><>
NLFY

Source: TATBOG

redesigned space increased SA

nezuela 123

repeatable, proven results  expert displays |
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N4 Way Ahead

“#%" How do we implement a task-based design
approach within DoD?

Implement a task-based design approach within DoD?
Create a task-based design guide within DoD?
Create a separate CDRL DID?

1ISO 9241-210, Ergonomics of Human-System
Interaction- Part 210: Human-centred design for
interactive systems, 2010
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