HMSE Implementation: Models,
Mockups, and Prototypes
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* Implementation * Operation

- Static Mockups - Mockups, Storyboards

— Dynamic Mockups * Scripted Role Playing

- Digital Storyboards - Prototypes

- Virtual Prototypes * Simulated Scenarios

- Part-Functional Prototypes - Computer M0d9|5

- Functional (Engineering) * Simulation
Prototypes — Operational Systems

- Computer Models and * Real Operation
Simulations

— Operational Systems



Static Mockups onssu
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* Simple cell phone for older users
» Unified Medical Instrument
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Mockups: Silicon wafer slicing USU
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Cockpit Mockups onssu
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e Search web for “cockpit mockup images”



Dynamic Mockups oﬂssu
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* Wafer saw controls & displays changeable

* PDA paper mockup



Dynamic Mockups: USU
Digital (Electronic) Storyboards s

* Healthcare Toolkit
 Emergency Cesarean Delivery Facilitator



Mockup/Electronic Storyboard: USU

Oregon State

Healthcare Toolkit (on IPad el

Detail

Survey results
) " Click on handwriting if you wish to use the stylus to write the
Chief Complaint > chief complaint, otherwise click on text box to use keyboard or

speech recognition.
Physical Examination
Encounter Form Selection
History of Present lliness
Medical Records
Diagnosis
Treatment
Follow up
Patient info
Homer Jay Simpson

DOB: 4/1/1987

)

)




Mockup/Electronic Storyboard: USU

Oregon State

Healthcare Toolkit el

Survey results Survey results

Click on handwriting if you wish to use the stylus to write the

Cl Complaint > chief complaint, otherwise click on text box to use keyboard or Chief Complaint Choose the eriteria of the search.
speech recagnition. ) o Date

Physical Examination Physical Examination > -

Encounter Form Sefection _ i oo H‘m oo

History of Present lliness History of Present lliness H;'yslm:\n Or. Julius Hicbert

Underlying medical condition; sinuses

Medical Records > Medical Records

Diagnosis Diagnosis

Treatment Treatment

Follow up Follow up

Patient info Patient info

Homer Jay Simpson Homer Jay Simpson

DOB: 4/1/1987 DOB: 4/1/1987

Patient: Homer J. Simpson
Date : 08/14/2001

Dr. Julius HBbart
Underlying medical condition; sinuses

)

Drug: Pradnisene
Dosage: 40 mg
Duration: 3 days

)
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ECD Prototype 4 Storyboard

View 12¢

View 12c: Dispatcher is satisfied with the

\ECDF Summons,

Name of OB

|Patient 1D

Laura McD

HHRHHHFHH

Patient Name

Billie Holliday

o L rOVIdENCE
SUMMON
A L L 1 hocaﬁan XXXXXX

J

OB V. | ¥ Laura McD « ONSITE

OB Nurse V | v HansiKarlsen + 3 miles
Surgical Ass. \/ v Penelope M. S. Cruz * 1 mile
Anesthetist [\/ | v Fred Humor - oNsITE
Scrub Nurse [/ | v Gill Forster . 11 miles
Circulating Nurse \/ v Charles Froom <+ ONSITE
Physician V| v cathrine Highland +  ON SITE
| Respiratory Ther. [/ | v Stuart Prime - ONSITE|

summons message and sends it
out by pushing the “SUMMON ALL”

button.

Main interactions :

1 SUMMON ALL button is pushed

0SU

Oregon State

UNIVERSITY
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ECD Prototype 4 Storyboard USU

Oregon State

Vi eW 1 3 College :fNEI:gEi::;rTil:g

f ECDF Dashboard, N

. | Patient id ' Laura McD M
i 3 ﬁ'ﬂe of OB
‘ﬁ ’W < Placenta Previa ¥
1 A Fetus: Clock \Gause of ECD ‘
ge 43 f "\
=n Patient: .
¥ — —
s 2 et ECD — STAT
(4:0] J @PROVIDENCE-
) Since fnitiation L J M”Waukee, LR#]_
OB V| ¥ Laura McD < ONSITE Received
OB Nurse V| ¥ HansiKarlsen  + 3miles Received —_— € ciick or swipe
Surgical Ass. \/ v Penelope M. S.Cruz «  {mile  Received to
- Acknowledge
Anesthetist V| v Fred Humor o ONSITE Received and Respond
ScrubNurse [ /| ¥ Gill Forster 1imiles Received
Circulating Nurse \/ v Charles Froom +« 2miles  Received
Physician /| v Cathrine Highland+ 2.5 miles Received
| Respiratory Ther. | /| v Stuart Prime o ONSITE Received
N )

View 13: Summons message is dispatched to Main interactions :
staff through app, and the monitor 1 Dashboard with monitor and modify options

. Timer shows
screen named; Dashboard, appears. s Message alert at app

12



ECD Prototype 4 Storyboard
View 14

? Patient id

( ﬁ 145 ‘ 0-neg
Weigh!

Bicadtypa

[ECDF Dashboard,

Laura McD

Name of OB

%)

Placenta Previa ¥

Cause of ECD

i 53" o [P ?f A
V¥ Comments
Allergic to antibiotics . |_{ | Chat
| (H5a |
OB V.| ¥ Laura McD « ONSITE Read |
OB Nurse V | ¥ HansiKarlsen - 3miles read® |
Surgical Ass. \/ v Penelope M. S. Cruz = 1 mile Read
Anesthetist V. | ¥ Fred Humor * ONSITE Read
Scrub Nurse |\ | ¥ Gill Forster «  11miles Read
Circulating Nurse |\/ | v Charles Froom « 2miles read
Physician V' | v Cathrine Highland+ 2.5 miles  Read
Respiratory Ther. |\/ | v Stuart Prime - ONSITE Read |

View 14: Staff members opens alarm and dis-

Main interactions :

ALERT

Sent: 1:36 minutes ago
ECD - STAT

@PROVIDENCE- " centea
Milwaukee LR#1 1Desk

T
Already In-House

On My Way

Unavailable

patcher types in patient information. It 1 Summons message is opened

Is showed as Hansi Karlsen, but is
being done by all other staff mem-

bers as well.

2 Patient information area is filled out
3 Summons message now appears as “read”

0SU

Oregon State

UNIVERSITY

College of Engineering
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ECD Prototype 4 Storyboard
View 15a

College of Engineering

ECDF Dashboard

View 15a: Staff members reply with their

avalability and estimated time of ar-

rival (ETA) via app.

Main interactions :

1 Staff members reply
2 Staff members notes ETA

3 ETA and naotification status

Patisnt id Laura McD |
i R Pame of 09
ﬁ " & o ~ Placenta Previa ¥
I . nge [P 37w /3d -':4:;‘; — ’
) Patlenti 37 yrs "‘. l
¥ Comments
Allergie ho antibiotics Chat
OB v | ¥ Laura McD « ONSITE pepuED |
OB Nurse \/ ¥ Hansi Karlsen . 4min aaepuen
Surgical Ass. \f ¥ Penelope M. 8. Cruz » 2min  REPLIED
Anesthetist | \/| v Fred Humor * ONSITE Read
Scrub Nurse \/ ¥ Gill Forster *  15min REPLIED
Circulating Murse \/ ¥ Charles Froom = 3min Fiead 9 Unavailable
Physician \f ¥ (Cathrine Highland 3min  REPLIED
. " 1oee5ei10-00 150220
 Respiratory Ther. \/ v Stuart Prime * ONSITE REPLIED | -

14



Virtual Prototypes
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* DVD-VHS Player (Dynamic HTML)
e Cockpit Electronic Checklist (MS Access

e Healthcare Toolkit (MS Access

S

©

W @OQW®

preflight

@ - |= 01 1€ 545 FO9 HT1 prototype V4 : Database (Ac
Home | Create  ExternalData  Database Tools
== & Cut o = Ne X Total S
== ol
== = gBsae 5 Speliing
View | Paste Filte Refresh y
- Al B more
Views Clipboard a Records Find Text Formatting
Custom @ « || = switcnboara |, =] patientinto =] Foliow-up pian | Z] Main Patient Form. | x
= - Al »
Characterize symptom s -
Main Patient Form
JE  Collect Cinical Information
Conduct physical exam Welcome Dr. X
Record and Review Medic. Navigation
Review of System ~ -
[General Patient Information ]
Symptom form
Unassigned Objects ES [Collect Clinical Information ]
B Tabler —
[Diagnose ]
E5] Develop Diagnosis
& cEstablish Treatment Plan [Treat ]
E& Follow up plan 3
[Follow-up Plan J
& ratientinfo
= switchboard
2 Copy of Skin and Body Co..,
@  Develop Diagnosis =
2 Establish Treatment Plan
2 Wain Patient Form
2 ratient Info
2 Record and Review Medic...
T Review of System
@ Skinand Bady Condition b
- v || Record: W« 1of1 M & No Filter | [Search
Form View IEEEEE=T
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Virtual Prototypes onssu
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* Weapon Sight Ul

\Expa nded View



Part-Functional Prototypes: USU
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Healthcare Toolkit Unified Medical Instrument

UMI Functional
Prototypes
(Capstone Projects)

Second
Generation

First Generation

sis? If S0, what is your next most probable diagnosis?

2. Have you considered this diagnosis more than ane time recently? If so, reconsider and review cther possible diagnosis.

3. Could this be an atypical manifestation of another condition? If so, consider another diagnosis.

iPad Diagnosis Decision Aid
(Mockup for MS Thesis)

Human Factors Engineering 17



Rapid Prototyping Environment USU
For Targeting Device Ul Development ...

Gen 3 TD Emulator
(Part-Functional Prototype)

Graphical User Interface
Development Environment:




Functional Prototype: ECD

Facilitator V3
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Emergency Cesarean Delivery Facilitator

« + | 3 flightdeck.ie.orst.edu T
e [T g
Emergency Cesarean Delivery Facilitator Emergency Cesarean Delivery Facilitator | 0
Emergency Cesarian Delivery Facilitator Patient:
Summon Team Status:
Reason for CS:
Assembly Location: OR 1

The following medical personel will be summoned on the call

Obstetrician: [ Matthew Olsen ¢ |

Surgical Assistant: | Cathy Falk % |

Anesthetist: | Solomon Graves = |

OB Nurse: | Alice Harbin |

Scrub Nurse: [ Simon Grimble # |

Circulating Nurse: | James Bowers % |

Family Practice Physician: | chris Bluth ¢ |

Respiratory Therapist: [ Joel Hayter % |

Summons Data

Patient First Name: IExisting Patient ID:

Patient Last Name: I

Patient Status:

Summon Team Summons Information lTeam Status Patient Checklist Patient Medical Information
OR Checklist

19



omputer Models: USU

Oregon State

Digital Human Modeling =i

Dr. Onan Demirel, OSU ME/Design

A.1 __ INTEGRATED COCKPIT DESIGN AN INTEGRATED OCCUPANT PACKAGING STUDY FOR A RACE CAR TRANSPORTATION

Focus: to incorporate Digital Human Modeling (DHM) early stages of the vehicle development and to improve | Abeout: This study was held as an integrated concept vehicle development
driver posture comfort (in terms of joint angles and vision) without sacrificing structural integrity. research projectat European Ford Design Studios. was asked todemonstrate
an integration showcase of Digital Human Medeling (DHM) and Virtual
Reality (VR) for a concept vehicle development.

Methodology: consist of using my Human-in-The-Loop design framewerk for modeling and simulation, and
utilize Virtual Reality (VR) tools to extend the advance visualization techniques during design process.

Results: joint angle discomfort were improved while maintaining the aerodynamics and structural integrity of Industrial i v Englncering
the vehicle. Center of gravity was further lowered. Form Function
Future Worlk: includes a total-vehicle integration design study, which aims to form a high fidelity digital Concept - et

vehicle design system that manages and monitors engine simulation, steering controls, suspensions with DHM.

Integrated CFD with DHM Integrated CAD Model with DHM

Posture Improvement Study Based on Joint Angles through DHM

INITIAL POSTURE IMPROVED POSTURE

(O ™ e

x Head Flexion v Head Flexion
Upper Arm Flexion Right Upper Arm Flexion Right
Upper Arm Flexion Left \/ Upper Arm Flexion Left
Trunk Thigh Right Trunk Thigh Right
Trunk Thigh Left Trunk Thigh Left
Knee Included Right Knee Included Right
Knee Included Left J Knee included Left
Foot Calf Included Right Foot Calf Included Right
Foot Calf Included Left Foot Calf Included Left

60 40 -20 0 +20 +40 +60 60 -40 -20 0 +20 +40 +60

Angle Value Relative to Mode Angle Value Relative to Mode

[] Yellow indicates posture angles out of comfort range
[T Green indicates posture angles are within comfort range

20
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