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Virtual Reality integrates realtime processing,
technology, body & sensory to support a user to
interact with and/or become immersed in a computer generated
simulated environment. Within such controllable, dynamic and
interactive 3D stimulus environments, behavioral action can be
motivated, recorded and measured.




THE EVOLUTION OF THE TooL-USING ANIMAL

1st Link Aviation
Simulator (1929)

To Test and Train
Piloting Ability

1st Link Aviation
Simulator (1929)

Single Flatscreen VR Games

Multi-Flatscreen VR (assistive driving trainer —
Kessler Rehab.)

To Test, Train & Treat
Psychological, Cognitive
& Motor Functioning

Virtual Reality (2013)

1996 Cost = $350k

2013 Cost = $3k

Virtual Reality (2013)




VIRTUAL REALITY USING A
HeEAD MouNTED DispLAY (HMD)

“VIRTUAL REALITY ARRIVES AT A MOMENT
WHEN COMPUTER TECHNOLOGY IN
GENERAL IS MOVING FROM AUTOMATING
THE PARADIGMS OF THE PAST TO CREATING
NEW ONES FOR THE FUTURE"

(MYRON KRUEGER, 1993)

) VIRTUAL REALITY ASSETS

Ecological validity

Stimulus control and consistency
Repetitive and hierarchical stimulus
delivery possible

Cueing stimuli for “errorless learning”
Self-guided exploration and independent
practice

Stimulus and response modification
contingent on user’s impairments

Complete naturalistic performance record
Real time performance feedback

Safe testing and training environment
which minimizes risks due to errors

Graduated, systematic exposure
Distraction
Gaming factors to enhance motivation

Low cost functional environments that
can be duplicated and distributed

- .
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PTS EXPOSURE THERAPY

Diverse Customizable Scenarios | Pasithe Clinical Resutts |

= e

“ANALYSIS OF ASSETS FOR VIRTUAL REALITY
APPLICATIONS IN NEUROPSYCHOLOGY"

L
Neuropsychological
Rehabilitation

Vol. 14(1), 207-233 (2004)
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Addiction
ADHD

Alzheimers

I:I Autism
Balance Disorders

From Simple Phobias to Cerebral Palsy
Spatial Neglect il 0, i
Pain Distraction [ § = Virtual Realitg Applications for:

Phantom Limb _— = Cognitive/Functional Processes
PTSD WA

Stroke, TBI, Parkinsons
Spinal Cord Injury
And Many More...

data-driven assessment
adjustable in terms of difficulty level

guantifiable
repetitively hierarchically
strategic feedback

relevance to real world
motivate participation!

superI VAT - Supasscape VAT

hepherd School; Brown et al., 1994
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Stanton, Wilson, & Foreman 1998

Brown et al., 1998
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Street Crossing

/ (McComas et al.)

Virtual “City” (Brown et al., 1997) . 4

Show Try




ASPERGER’'S SYNDROME VIDEO

Strickland et al. | 2002

The Virtual Classroom

.'-«

Rizzo et al., 1999
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SAMPLE TRACKED MOVEMENT MEASUREMENTS

Collaboration with Cyrus Shahabi

Movement Metric

30000 In: Parsons & Rizzo,et al. (2007). A controlled
clinical comparison of attention performance in

25000
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w/o Distraction

children with ADHD in a virtual reality classroom
compared to standard neuropsychological
methods. Child Neuropsychology.

]

All 18 component
movement metrics
produced significant
diffs. between groups
and across distraction
conditions!

w/ Distraction



VR Classroom Head Tracking Data

« Control (n=10x 20 Hit = ADHD (n=8 X 20 Hit
Stimuli per subject) Stimuli per subject)

= .05% looking away = 25% looking away
from board during Hit from board during Hit
Stimuli Stimuli

Flexible reconfiguration of scenario for other purposes:

{'plblic speaking with children who have Sccial Phobia

VR Classroom Head Tracking Demo

Randomly selected
ADHD and Control
Subject Facing
Blackboard during
10 min. Vigilance
trial.

]
~<——— Boston Naming Task

Flexible reconfiguration of scenario for other purposes:

facking and head movement|tracking &
: . - (9, &
using a Dome;Display formath =

Adams, et al., in press
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Which object did you see in the front yard of
one of the houses?
In the next test, you will be pretending
to drive a car through several g .
intersections to get to Sullivan’s Market
following the directions below. pi
&
You do not have to Trampoline Pool Ball Hoop
remember the directions, & -
they will stay on the ‘am‘w

screen. ‘

Tap the OK button to continue. Play Set

=

“You can discover more about a
person in an hour of play than in a
year of conversation.”

“A gradient of opiate-like receptors
in the portions of the cortex
involved in visual, auditory, and
somatosensory perception and
recognition drives humans to prefer
experiences that are novel, fast,
immersive and readily interpreted.

What about Game-based Virtual Reality
Training & Rehabilitation?

= S—

(based on Merzenich’s Model on drivers for Neuroplasticity)

drives Cholinergic system
“drives Noraidre'hefgic/Serotone'_rgiq system

drives Doparﬁinergic system
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Attention Games

mation. Attention

hat help us to absorb, process and memorize i
n mentally searchi or term. Attention

ng for a parts

Cateh the Ladybugt Dancswih the

Find Your Way!

Pay Attentiont Private Eye

lumosity Already have anaccount? LG I

Build your Personalized Training Program

M Attention E Flexibility  Problem Solving
e b Your Personalized Training Program

2. Attention

Select all aspects of your attention that you want to train

Your brain has the power to change
Maintaining focus on important tasks all day

<l

Improving productivity and precision at work or home

ol

Concentrating while learning something new

Avoiding distractions v

The Cognitive Science in
Jungle Rangers
with
Dr. Kimberly Kerns, Ph. D.

and Game Di

Gameplay based on Neuropsychological Principles
Outcome Research in Progress

GameDesk ? MERM B OkT; Home Abowtus  Projects  News Press  Contact

Download

http://gamedesk.org/

GameDesK Home  Aboutus  Projects  News Press  Contact

http://gamedesk.org/

come to the Dojo

——=

Main Hub - e first room of the dojo that the player encounters. e ucted on how to use the
10M Device and is told that training for di 2 hi door.




A Game for Teaching Emotional Regulation Skills

EMOTO s up vispiy

You're going to learn how ta tense gmmm——m
your muscles to release stress..
EMOTO -  the playeris also introduced to the EMOTO heads up display, which visualizes the player's heart rate and

Tralnlng - The player s instructed on how to perform simple muscle exercises to relleve stress. stress level,

Ability Learned
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In the frustration dojo, the Dojo Master guides the player through a muscle exercise and challenges
the player to a test of frustration.

Upon learning any new technique, the player unlocks an ability. can be used in the final
Fear Dojo challenge, but also represents the real-world skill the player has just learned.

Frustration - Frustration -

FAnger Dojo

(¥ |

. The player must navigate through a progressively more difficult maze without touching any walls. . In the anger dojo, the Dojo Master guides the player through visualization and pasitive self-talk
Frustration - /% player does not manage their stress level, the ball Increases in size making progress impossible. Anger DOJO = exercises and challenges the player to a test of anger.




Visua l‘ization Training _

L

Anger Dojo - The player is guided through a visualization exercise.

Immersive Audio VR

Lumbreas & Sanchez

Catcher
Shoder
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LEGO REPRODUCTION
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Anger Dojo — The player is guided through a positive self-talk exercise.

LEGO Construction Task

Lumbreas & Sanchez
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= Virtual Reality Applications for:

= SensoriMotor Interaction

_JVirtual Reality



data-driven assessment
adjustable in terms of difficulty level

guantifiable
repetitively hierarchically
strategic feedback

relevance
motivate participation!

What about Game-based Virtual Reality
Training & Rehabilitation?

I = W—

In the traditional therapy session,
the patient works one on one
with a therapist to address
shoulder flexion and abduction,
pincer grasp, forearm supination
and pronation and other
movement foci.

g

IREX SYsSTEM FOR OT/PT AFTER IREX SYsSTEM FOR OT/PT AFTER
STROKE/TBI/SCI/CP STROKE/TBI/SCI/CP

Weiss et al., 2002-2012 Y Weiss et al., 2002-2012




Feasibility, Motivation and Selective Motor Control: Virtual Reality
Compared to Conventional Home Exercise in Children with Cerebral Palsy

IREX SYSTEM FORrR OT/PT AF
STROKE/TBI/SCI/CP

Carolyn Bryanton?!, Marie Brien2, Jennifer McLean?, Anna McCormick?,
Children generate a

The next series of experiments will characterize the muscle activity generated during the two exercise modes as well as
determine retention and transfer of effects following an intervention trial.

Weiss et al., 2002-2012

© 2012 American Journal of Preventive Medicine = Published by Elsevier Inc. Am J Prev Med 2012;42(2):109-119

Exergaming and Older Adult Cognition
A Cluster Randomized Clinical Trial

Cay Anderson-Hanley, PhD, Paul J. Arciero, DPE, Adam M. Brickman, PhD,
Joseph P. Nimon, BS, Naoko Okuma, BS, Sarah C. Westen, BS, Molly E. Merz, BS,
Brandt D. Pence, BA, Jeffrey A. Woods, PhD, Arthur F. Kramer, PhD, Earl A. Zimmerman, MD

Virtual Reality-Induced Cortical Reorganization and
Associated Locomotor Recovery in Chronic Stroke

An Experimenter-Blind Randomized Study

Sung H. You, PT. PhD: Sung Ho Jang. MD: Yun-Hee Kim. MD, PhD: Mark Hallet. MD;
Sang Ho Ahn, MD; Yong-Hyun Kwon, PT, MS; Joong Hwi Kim, PT, MS: Mi Young Lee, PT

Background: Dementia cases may reach 100 million by 2050. Interventions are sought to curb or
prevent cognitive decline. Exercise yields cognitive benefits, but few older adults exercise. Virtual

reality- enhanced exercise or “exergames”™ may elicit greater participation

1. . . . Purpose: To test the followiny tours (“cybercycle”)
Background and Purpese—Virtual reality (VR) is a new promising computer-assisted technology to promote motor will e na 2) exercise effort will
recovery in stroke patients. VR-induced neuroplasticity supporting locomotor recovery is not known. We investigated explain improven and (3) b derived phic growth factor (BDNF) will increase.
the effects of VR intervention on cortical reorganization and associated locomotor recovery in stroke patients

ypotheses: (1) stationary cycling with virtual real

1 and elinical status more than traditional exerc

Design: Multi-site cluster randomized clinical trial (RCT) of the impact of 3 months of cybercycling
Methods—Ten chronic stroke patients were assigned randomly to cither the control group or the VR group. VR was versus traditional exercise, on cognitive function in older adults. Data were collected in 2008-2010;
designed to provide interactive real-life practice environments in which practice parameters can be individualized to analyses were conducted in 2010-201
oplimize motor releaming. Laterality index (L1) in the regions of interests (ROIs) and locomotor recovery were
measured before and after VR using functional MRI (fMRI) and standardized locomotor tests, respectively. The f test randomized and 63 completed

Setting/participants: 102 older adults from eight retirement communities enrolled; 79 were

and nonparametric test were performed to compare the mean differences at *<0.05

Results—There was a significant difference in the interval change in the L1 score for the primary sensorimotor cortex
(SMC) between the groups (P<0.05), indicating that VR practice produced a greater increase in LI for the control group. EYI]EI"EYE“I'IQ older adults achieved better EEIQI'IitiVE function than
However, the interval changes in the other ROIs were not significantly different (P>0.05). Motor function was .. . -
significanty improved after VR (P<0.05). traditional exercisers (no game condition), for the same effort,

Conclusions—Our novel findings suggest that VR could induce cortical reorganization from aberrant ipsilateral to il i iti i i
contralateral SMC activation. This enhanced cortical reorganization might play an important role in recovery of SquEStmg thﬂt SII'I'ILlItﬂﬂEI]LI.S EUQHIFIYE El'ld .physn:al EXERLISE I'IﬂS
greater potential for preventing cognitive decline. 2012 In: AJPM (2012)

Interventions: A recumbent stationary ergometer was utilized; virtual reality tours and competi

locomotor function in patients with chronic stroke. This is the first IMRI study in the literature that provides evidence
for neuroplasticity and associated locomotor recovery after VR, (Stroke. 2005;36:1166-1171.)

Key Words: g ® rehabilitation Conclusions: Cybercycling older adults achieved better cognitive function than traditional exercis
4 In: Stroke (200 ers, for the same effort, suggesting that simultaneous cognitive and physical exercise has greater
potential for preventing cognitive decline.

Robotically Facilitated Training of the Hemiplegic Upper Extremity Clinical Qutcomes

as an Integrated Functional Unit in Virtual Environments Functional Improvement
Mean age = 58
7 male 4 female
Mean - 6 yrs. post stroke (9 mos-15 yrs)
6 right hemiplegia, 5 left hemiplegia _
All cortical - ischemic strokes = 20 Hours over

6 Months Post CVA 2 Weeks (8-10 sessions)
20° wrist extension and 10° finger extension

SR
Jebsen Test of Hand 28% (.
Function
Wolf Motor Function Test 25% (11)

9 hole peg test 19% (30)

Box and Blocks Test

aphasia, h emity botox within




Games Modified for Children with CP Games Modified for Children with CP

Nine children with Cerebral Palsy (8 boys, 1 girl; ages 7-15 years)
= Seven with Hemiplegia (ambulatory)

= Two with Quadraplegia (non-ambulatory)
Practiced for one hour/day - 3 days a week - for three weeks (9 Hours Total)

Played a combination of 3 or 4 games of the simulations depending on
therapeutic goals, tolerances and their preferences.

Outcome measures included both clinical tests and kinematic measures
Melbourne Assessment of Unilateral Upper Limb Function (MAUULF).

(measures movement quality of 16 upper extremity activities)

Kinematic measures included:

= Arm Movement Speed
= Smoothness of Endpoint Trajectory

 Heementbusten | Werians & Fluet. 2011 |

. Hocoma  We move you
Games Modified

T Fitents  SaesParioer  News&Evens  AboutUs =8 A A
Overview
Lokomat® Armeo®Spring Pediatric

] Pre-Amnouncement (Engish)

S1, Day 1 51, Day 9 9 Hours Total Training time Am;.:?,, Therspy Concept Bownioads

Trajectories of a representative AecEY ous: 1] Armeo Therapy

. Armeo@Spring 1) Technical Detads (Enal
subject on Day 1 and Day 9
After training children had a more e

direct path when reaching to touch Valeda™
all ten targets in the Bubble
Explosion game

Each child improved the
smoothness of their trajectory as
they reached for the targets
Statistically significant (p<.05
improvement in the MAUULF after

training.

2 EEEEETENE
SLSZSISASS5657 5859 7 g 5353 54 5556 57 58 50

the needs of
mneurological
tool to improve therapy tating intensive and functional
supported by mofivating, game ke tasks as a basis for best
utcome

titute tor
wlogie:

Hand Reaching and
Fine Motor Control

Like traditional therapy, the Pinch Game targets a single
movement focus, pincer grasp, using dual PHANToMs. The
patient must grasp a cube and raise it above a bar.
The PHANToMs provide force feedback (the sense of toul

L.OPTT-RER




Pronation and Supination

The Flying Plane game targets
pronation and supination, using a
PHANToM OMNI, a comparatively
inexpensive force-feedback device.

* Novint Falcon 3 DOF (right-
left, forward-backward, up-d

= 4”x4”x4” workspace

= rumble, vibrations, texture
= Max continuous force 1 kgf

PORTAL 2%

waw S6r10

The Novint Falcon is the first 3D touch interface device designed for the
consumer market. The Falcon, which is designed to retail

in mass market volumes, performs comparably to commercial devices that
cost thousands of dollars, letting users accurately and realistically feel
shape, texture, weight, dynamics, 3D motion and force effects when
playing touch-enabled games.

BiI-MANUAL APPLICATIONS

i "'g’i'

Pinch Task Prototype

USClnstitute for
Creative Techno

USC ICT Rehabilitation Lab Novel Interface Projects

BI-MANUAL COORDINATION DIGITAL SPIROMETER BREATHING GAME
* 4




Various Labs began developing Infrared & Webcam-based Tracking Options... USC ICT Rehabilitation Lab WebCom Projects
— B 08 Vi st
(ETVUNWEH”“ jL‘ = it 4 :
POMPEU FABRA 3 1

Hu M, v = e
& IMAS 12 MOTOR REHAB LAS

% Hospital de I'Esperanca RS

SUPINATION/PRONATION/REACHING

Alcaniz et al

Balance Games ('_F}

Lean your body left,
right, forward, and
backward to tilt the
balls into the holes.
Difficulty

Beginner




Kinect for Windows spk beta ‘Research

Be part of the movement.

DK beta

Download »

Kinect for Windows s

Microsoft Kinect Skeletal Tracking

HAND RIGHT HEAD SHOULDIR CINTIR  HAND LEFT

8, \,g 40
wesst mnr - y o Pumsrun

ELBOW RIGHT 5. W nsow Y
SHOULDIR RIGHT T () SHOULDER LIFT

e
® e

) 4
WP RIGHT v T | |

IR CINTIR

e mgnt ) O ot vt ‘ ‘

o Ay Arn micrr | AnkLE T J I
- > "
FOOT RIGHT FOOT LEFT

USClnstitute for
Creative Technologies

Kinect Motion Tracking Interface Project

97

'.
M:

Jewel Mine Upper Extremity Range of Motion Early Prototype

USClnstitute for deR
Creative Technologies

Microsoft Kinect Sensor

?

Seene Scene Depth bmage
. Resolution: 640x480 at 30
o frames per second.
Light Coding
scens projected
by invisible IR ight

Field-of-view: 58 degrees horizontal and 45 degrees vertical

Introducing Kinect
for Xbox 360

? You are the contraller. No gadgets, no gizmos, just you!

et

* Low-cost depth sensor
+ Articulated body tracking

Kinict for Windows SCx s
™ il

Can we use existing low-cost viden game
technologies for sensorimotor rehab/training?




Video games for Clinic and Home-based
Rehabilitation

Low-cost video game hardware
— Wii, Wii Fit, Playstation2 EyeToy,
Playstation3 MOVE, Microsoft Kinect

Wide adoption of video games by a range of
clinicians in clinical and aged care settings

Easy to access, fun to use, well known
Motivate patients to exercise

University of Southern California

Project Activities USC

Flexible Action and Articulated Skeleton Toolkit (FAAST)
(Suma, Lange, Rizzo & Bolas)

* How can we build a middleware with a flexible user interface to
allow access to wider population of programmers?

— Software Opcn}f" é)PrimeSense
— Hardware: PrimeSensor or the Microsoft Kinect sensors

— FAAST is middleware to facilitate integration of full-body control with games
and VR applications

— FAAST includes a custom VRPN server to stream the user’s skeleton over
a network, allowing VR applications to read the skeletal joints as trackers
using any VRPN client

What is the quality of movement we are asking
our clients to do?

Can Games designed for Entertainment be used out of the Box?

User testing of Video games in the Clinic Setting

Clinician does not have control over game components
‘Easy’ levels too difficult for many patients

Level of difficulty increase does not match clinical goals
If difficulty too high, causes compensatory movements
Difficult for clinicians to choose appropriate games
Games do not have specific movement focus

Game score is not representative of motor performance

igned for Entertainment do not meet C

ehabilitation task of the Box

University of Southern California

Project Activities USC

FAAST System: Middleware

5 OPTT-RERC University of Southern Califomia ")

MXR LaB USCSCHOOLyCINEMaticarts [

o) —
é’PrimeSense OpenTl‘ i




FAAST- Keyboard Emulation Feature

Body Sway = Missile Launcher Control Left Arm Movement = Missile Launcher Control
Right Arm Movement = Firing Right Arm Movement = Firing

MedVR

USC Institute for
Creative Techno

FAAST- Keyboard Emulation Feature
WORLD
WARCRAFT

with the

KINECT

for @

Play World of WarCraft using your Body to Emulate Keyboard

MedVR

USClnstitute for
Creative Technologies

FAAST- Keyboard Emulation Feature

MedVR

Creative Technologies

sity of Southern California

Dissemination USC

Software Tool Dissemination
* FAAST Software downloads (>2000!)

M MXR @

OpenTINT
Josduts
sy,

MxR LAB

1CT M Aeaity
Ressarcn & Devalopmant

Interecive Wedin Divinkon of the

§ OPTT-RERC

Improving Upper Extremity Functioning for Children with
Cerebral Palsy through Internet Virtual Reality Gaming Therapy

Marisa Sevick OTD/S, Allison Mensch MSOT/S, Matt Foreman PhD/S, John Standevan
PhD, Jack Engsberg PhD
Washington University School of Medicine- Program in Occupational Therapy

Marisa.Sevickl@gmail.com
Wk Wks
Wks | s [Wks -
1-3 |4-6[7-9]| 12
Games (from internet) based on the Training days
child’s interest ab per week 32 1 0
Target movements based on targeted
difficulties of child homeoerweek L O LA 2 L2
Phasing rehabilitation activities into the home via Internet
Virtual Reality Gaming Therapy

= 12-week intervention (in the lab & at home)
Utilized Kinect and Flexible Action
Articulated Skeleton Toolkit (FAAST)

for conversion of game controls from
keystokes to upper extremity movements

Improving Upper EFpgamardrdeswiwg for Children with
Cerebral Palsy thro(zniiizer€aimiedDlayity Gaming Therapy

sas

T

Keyboard Stroke
o |

Process for ing p i client to VR activity.




Improving Upper Extremity Functioning for Children with
Cerebral Palsy through Internet Virtual Reality Gaming Therapy

Status

= Have currently completed intervention with two children with spastic hemiplegia
cerebral palsy; continuing with additional children with cerebral palsy who
demonstrate more functional limitations in their upper extremities

Results and What We Have Learned

Able to obtain a high number of repetitions in a one hour
session (~500)

Participants highly motivated to complete training (36-37/37
on Intrinsic Motivation Inventory)

Demonstrated participant specific changes in upper extremity iy
movement patterns toward more typical Pk

Demonstrated ability to transfer intervention to home

Lange, Fowler, Koenig & Rizzo

Ploy LEGO Games

s o nore accessioie Tor CrIIGreN ana agUIts Wi Ceredral paisy. Fiease Use our contact
omments and questions to

Game-Based Rehabilitation Tool Creation

Tailored to individual level of ability

Option for individualized exercise prescription
Interchangeable graphics and environments
After action review and data management

AVERTURE
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Venture if you dare! f Venture if you dare!

Venture if you dare! f Venture if you dare!

T 46T

Venture if you dare! [ = Venture if you darel
k Y| Koenig, 2013




Clinician Control Panel
selectlalregionfonithelmapland|clickiBlAYjtolstartithelgameX
- liBl'ahding]
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I. Mode: Sentence 2

Configurable Training Stimuli can appear at Stations to
be collected on Questl!

word that app:
on the screen.

Kinect One!




) duances in Virtual Reql,t WHAT ABOUT VIRTUAL HUMANS?

Yearly number of publications on "avatar /
autonomous agents" and "VR / VE" (N = 842)

150
100
50

0]
1995 1997 1999 2001 2003 2005 20072008 2012

SCOPUS database, April 2009. =3

PANIC DISORDER AND AGORAPHOBIA PANIC DISORDER AND AGORAPHOBIA

N=36. All p<.001. 90and 91% panic-free at follow-up

Botella et al. (2007)
FQ-Ago

Botella etal R O 2-mo F- S 12-mo F-UP

] [1999 ] :
Virtual Human Exposure as good as the real thing!




SociaL PHoBIA SociaL PHoBIA

Liebowitz (total)

FEAR OF PUBLIC SPEAKING

. . . Static audi
43 fear of public speaking patients —

Negative audience
EERE
e N Reaction of socially anxious people to
autonomous agents
[ > |

FEAR OF PUBLIC SPEAKING

Neutral Positive  Negative Neutral ~ Positive  Negative

Type of audience Type of audience

from data in the paper) Anova
05 Type of audience, p <.05
Neutral > Positive = Negative, p < .05

Phobics React to Variations in Virtual Human States Virtual “City” (Brown et al., 1997)

neutral.
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Click on the person you would
like to speak to.

DIFFICULTY

Pepperon Pizza
Salad
Coke
T-up
|ced Tea

Go and get something to eat.

Strickland et al

Cobb et al, 2002
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Childhood Social Anxiety & Bullying

Web-Based and Interactive Virtual Environments for ~~
X X i S~o Choose your own adventure—
Children with Food Allergies With Consequences
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| Autonomous virtual characters that can
LY . X .
L have meaningful interactions
|5 with human users
Reason about environment
L~
Y

e Understand and express emotion
— Communicate through speech & gesture
Play the role of teachers, peers, adversaries

This Initial Work Drove the Establishment
the Uirtual Pationt Project
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SAS

Dr. Perez
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Research <

Museum Guide
Hassan & Coach
Emotional Dialog

= Collaboration with the USC School of Social Work
plodeing Clinical N ( Sgt. Blackwell s Masters in Military Social Work Program
. Diagnosis e : : ! i -

Rapport
Agent Study
Justin

Raed Justina “ & Veterans SickCALL
Tactical Questioning Virual Patient |y B simcoach ) \ BiLat =

Center =
VIRTUAL PATIENTS W/USC PSYCHIATRY

Virtual Patients — Military ond Civilion Applications SimCOdCh - An Inte"igent - F
Virtual Agent for Healthcare Support ——

USC Institute for Creative Technologies -I‘# ‘\

Breaking Down Barriers to
Care iIn Service Members,
Veterans and their Families




The Future

= Driver for Military & Civilian Health Care Research
= Voice Recognition
= Toolkit for Clinician Authored Expansion
= Expansion of Military Health SimCoach Characters/Topics
— Sexual Assault, Depression, Suicide, Family Issues, TBI, Addiction, Fitness
= Expansion of Mil & Civilian Health SimCoach Applications
— Clinical Training — online virtual patient training
— BraveHeart (MLB/Atlanta Braves Welcome Back Vets Program)
— Job Interview Training with Autism Spectrum Disorder
— AMEDD Professional Quality of Life Assessment
— Northwestern P20 Assertiveness Role Play Agent
— DCAPS/RUSS Testbed!
— Caretaker & Special Needs Support
— Stress Resilience Mentoring
= Use of SimCoach Web Architecture for Other Purposes

Beta Test Site: http://www.simcoach.org

Creative Technologies

Mobile 2 DARPA: Detection and Computational Analysis of
i Psychological Signals (DCAPS)

SIMCOACH

“the place to alk o someone

Sim SENSEI

A Kiosk-Based
Intelligent Healthcare
Guide that can Sense

your State

Using a WebCam, Kinect and a Microphone - to give
“eyes” and “ears” to a SimCoach!!!

DARPA: Detection and Computational Analysis of
Psychological Signals (DCAPS)

Using OTS sensors to track Facial Expfession, Body Posture, Hand Gestures and Vocal Prosady to Infer User State

Association between distress and fidgeting

USClnstitute for . . L
Creative Téchnologies Similar pattern when looking at specific clinical states
— Hand fisgetng duation (5) Hand fisgeting curation (5 Hand fidgeting duration (5)
SimSensei: ' =
Virtual Human for Healthcare Support . p<.05 I / i p<os |
&MultiSense:
Multimodal Perception and Learning C 6 &

Albert (Skip) Rizzo, Pl . | 7
Louis-Philippe Morency, Pl | .

As part of DCAPS program:
Detect & Computational Analysis of Psychol
rim Progress Video)

Anxiety Depression PTSD

et o
Institute for DARPA-FUNDED

g'ﬁtﬁ,:s{@b ARL DARPA-FUNDED

Creative Technologies Universityof Southern California




Association between distress and smiles

Smile ratio

<.01
05 P

Automatic
03
0.1 T

USClnstitute for

DARPA-FUNDED

Creative Technologies University of Souther California

Association between distress and gaze

Average vertical gaze

p<.05
30
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1SC Institute f
ESL Institute forr » A AU
Creative Technologies University of Southern California

Association between distress and audio features

Energy Std. Voice Quality (NAQ)

p<.001 p <.001

028 _
12
0.24
02
8 E|
018
4

not-distressed distressed not-distressed distressed

JSClnstitute fo
USClnstitute for DEEAUNEE

echnologies vers sthern Californis

Can we train facial expression production
in children with autism?

Centre for Autism Marni Bartlett, Institute
Research, Technology for Neural Computation
and Education (CARTE) i | University of California,

Jim Tanaka, Director
of Centre for Autism
Research Technology
& Education (CARTE)
University of Victoria;

Al o ... Computer

FYI T e M| Expression
! Recognition Toolbox

PR N 1YY (CERT) decodes facial

Bliabx u .| €xpressionsin real-

time. Developed by Dr.
=t dbe mssima! Marni Bartlett, UCSD,

R P Machine Perception Lab

Lol daad i

Angry Expression

I Before  After

Happy Expression
: Before  After

28
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On the horizon...

Asperger’s & Alzheimer's

Depression & Epilepsy




Soon to become a Job Interview Training System for
Persons with Asperger's Syndrome

DAN MARINO
§ FOUNDATION
opening doors

DAN MARINO
FOUNDATION
"Since 1992, ('

- r:rrr

Assessment of Expressive
Changes in Intractably Depressed
Patients following Ongoing Deep

Brain Stimulation

Partnership with:
Or. Steven Garlow, M.D.
Dept. Psychiatey Emary Univerity

pdvances in Virtual Reqljt,,

VIRTUAL BUDDY
FOR IN HOME
COMPANIONSHIP AND
SUPPORT FOR
PERSONS WITH MILD
DEMENTIA

Partnership with:
Boris R. Bracio, Prof. Dr. rer. nat., Dipl.-Ing.

Head of Biomedical Engineering
Anhalt University of

Assessment of Epileptic Foci with
Indwelling Brain Recording

Partnership with:
Or. Robert Sachdev, M.D.
Dept. Psychiatry Yale Univerity

Internet ~ Gaming Extreme

TRENDING TOPICS: | 30 Automobiles Stideshow Windows & Foatured Software

Samsung unveils Kinect-like Smart TV, takes
a jab at Microsoft

Share This Article

wh 13 54




The Digital Hol

Add in a Network Connection with
a remote therapist to Guide Care

So, Tell me about

¥ i L 3 i ¥ Ty
The Digital Hi
LowCos‘t i e : H
eraction i i 4] _future
' of Home-

Or maybe an Al Virtual Agent as
a Therapist Guide and Friend

VR Tools are NOT designed to eliminate the need for a
Well Trained Clinician

SO.TELL ME
uT ¥

Technology doesn’t “fix” anyon mply a tool for extending the skill of a clinician.

ISVR

INTERNATIONAL SOCIETY FOR
VIRTUAL REHABILITATION

www.isvt.org




International Society

for

Virtual Rehabilitation

Home | News | calendar | | |

Welcome to the
International Society for Virtual Rehabilitation

A Society for
Professionals in Virtual and Tele- Rehabilitation

| media | search |

Sponsored Conferences

Nomination Call
October 2011

NOMINATIONS ARE NOW
OPEN

International Confe
Disability, Vi
Associated

tatermational Conference on
Virtual Refiabilitation

International Conference Series on
virtual Rehabilitation

International Conference Series on

Disability, Virtual Reality and Associated Technologies

An International Society for Virtual Rehabilitation Sponsored Conference

10" International Conference on

Disability, Virtual Reality and Associated Technologies

Gothenburg, Sweden

September 1-4, 2014
http://www.icdvrat.reading.ac.uk/

Details will be announced in due course

DEADLINE FOR FULL PAPER SUBMISSION will be 28 Feb, 2014
DEADLINE FOR SHORT PAPER SUBMISSION will be 31 May, 2014

A Copy of this talk is available for
all attendees. Please cite the
source if you use any of the

materials from this talk.

Does it come on disk?

ftp://ftp.ict.usc.edu/arizzo/Helpgroup2013/

NEXTMED / MMVR21

MEDICINE MEETS VIRTUAL REALITY

Registration & Hotel Reservations Now Open

NextMed / MMVR21

February 20 -
Manhattan Beach Marrio

)

> SOCIETY FOR
TECHNOLOGY AND
r PSYCHOLOGY

New APA Division Forming
Please sign our petition!

http://stp-apa.net/

"It would be strange, and embarrassing, if clinical psychologists,
supposedly sophisticated methodologically and quantitatively trained,
were to lag behind internal medicine, investment analysis, and factory
operations control in accepting the computer revolution."
- Paul Meehl, 1987

;rf— AMERICAN
= PsycHOLOGICAL
== ASSOCATION

CONTACT INFORMATION:

Albert “Skip” Rizzo, Ph.D.

Associate Director - Institute for Creative Technologies

Research Professor - Dept. of Psychiatry and School of Gerontology
University of Southern California

Los Angeles, CA., USA

arizzo@usc.edu 213-610-4737

"It would be strange, and embarrassing, if clinical psychologists, supposedly
sophisticated methodologically and quantitatively trained, were to lag behind

internal medicine, investment analysis, and factory operations control in
accepting the computer revolution.”

- Paul Meehl, 1987
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T 7wk you SHou ee Monre

EXPLIAT HERE W STEP TWO.™

USC Institute for

Creative Technologies

"No, this is the afterlife.
Cyberspace is over there.”

"It would be strange, and embarrassing, if clinical psychologists, supposedly
sophisticated methodologically and quantitatively trained, were to lag behind
internal medicine, investment analysis, and factory operations control in
accepting the computer revolution.”

- Paul Meehl, 1987




