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1 Summary

SaeboVRis virtual world-based rehabilitatiorsoftware that enable functonal practice of
activities of daily living through a standard personal computer and dhes$helf motiontracking
sensorThi s Software Userdés Manual provides d¢gta
SaeboVRpatientfacing software. It is a compan document to th&aeboVRGetting Started
Guide which should be read in its entirety before usheysystemFor information on accessing
patient participation, activity, and motor performance metrics, seeSHeboVRProvider
Dashboard User6s Manual

2 Overview

2.1 Software Organization

SaeboVRs organized around four islands on which the player practices activities of daily living
as they progress along a virtual Road to Recovery. Each of the islands has a unifying theme aroung
which the activities & based.

1 Island 1 isFun With Foodwith activities for:
o Grocery Shopping;
o Putting Away Groceries; and
o Preparing Breakfast.

1 Island 2 isPuppy Playtimevith activities for:
o Pet Shopping;
o0 Pet Feeding; and
0 Pet Bathing.

1 Island 3 isGarden Bountyvith activities for:
o0 Garden Planting;
o Garden Harvestg; and
o Preparing Dinner.

1 Island 4 is theHome Stretchvith activities for:
o Organizinga doset and
0 Soup Kitchen Volunteering

The activities,pardespor eslecnt e dt hes Rdad ytein Recpv
sequence, and then repeated a total of f our
Additionally, a Balls and Boxes exercise is performed at the beginning of the Road to Recovery,
providing an opportunity for practice and also generating a pedgioce baseline that can be used
to monitor the playeroés progress along thej]rc
accomplished four timeghe player performs Balls and Boxasce agaifefare graduating to the
next island.
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2.2 User AccountCreation and Login
Upon program launch, SaeboVR brings up a login window. The user can either enter a user name
for an existing account, or create a new user account. When a valid user name is entered, the
Login button becomes activEigurel).

username or code JohnDoe

Login

New User...

Figure 1. Login Window

Clicking on New User results in the user being queued to enter a user name for a new accoung
Once avalid user name is provided, the OK button becomes &ativeeeation of the new account,
SaeboVR provides an-éharacter access code. Both the user name and access code should bg
recorded in a secure location where it camdigevedif either is forgottenEither of these can be

used during subsequent logiomstr et ri eve the patientods dat a.

' _ ' Success! New user created.
desired username
Username: JaneDoe

Username must contain at Access Code: NMLXZBFR

least 4 characters.
Record these in a secure location.

Cancel

2.3 Player Dashboard
After successful login, the user arrives at B@yer Dashboardrhisis the primary user interface
for SaeboVRand allows players to:

1 Access the activities on each island

1 Navigate between islasd

1 See their progress along the Road to Recovery

1 Addisplay of the total coins earned and special badges awarded for exceptional
performance

1 A START button to launch the selected activity.

5
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1 A MENU button to access additional game feadward settings.

Fun With
Food

s
X Puting hmay Grocenes
Top Score: 0
Preparing Breakfast
Top Score: 0
Balls And Boxes
Top Score: 0

START

Balls And Boxes 1
©2015:2017

Banan Assocnins. loc
ALL RIGHTS RESERVED

| Version 1.1.4 CAUTION: FEDERAL LAW RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A PHYSICIAN

Figure 2. SaeboVRPlayer Dashboard

The player dashboard automatically advances the player along the road as each activity is
completed. To continue to the next oatbetlaweri t y
right corner of the screen. Note that the next activity to be performed is shown in text in the same
box as the start button.

Although a sequential progression down the Road to Recovery is generally preferred, the user
may bypass a linear pgoession and directly go to any activity. It is possible to access any of the
four islands by clicking on the graphic on the far left of the player dashboard. Individyediy
can be activated simply by clicking on them. The activepidg has a glowffect and the
corresponding activity is shown in text within the start button.

2.3.1 Menu
Clicking on the MENU button brings up a set of additional chajsesFigure3). These include:

1 Play Intro 7 Playthe animatedntroduction to the virtual world.

1 PractceiEntering into a fAfree playo practi céd
to usingarm motions to interact with virtual objecthis practice activity is identical to
the Balls and Boxes exercise dabed in Sectiorb.1 below, but with no time limit.
Badgesi Bring up a complete display of all badges for cumulative rewards earned.
Settingsi Opening up a Settings dialdg customize the SaeboVR experience.
Avatar Selecion 1 Go to the avatar selection view.

About T Display information about the SaeboVR software.
Quit 7 Exit the game.

= =4 =4 A A
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2.3.2 Settings Options
The Settings dialog (séégure4) provides the following options:

T

Play Intro
Practice
Badges

Settings

m Avatar Selection

©2015-2017 About
Baron Associates, Inc.
ALL RIGHTS RESERVED
Version 1.1.4 Quit

Figure 3. MENU Options

Cognitive Difficulty T Choose the cognitive difficulty level for the game. See sedtibn

for a description of how this setting impacts each activity.

Motor Difficulty 7 Choose the motatifficulty level for the game. See sectidr® for a
description of how this setting impacts each activity.

Easy Interactionsi Determines the level of precision required for accomplishing object
interactions Def aud t( EGlsofidYseisn g fi No 0O rpaugeuhehamds t h
over an object to pick it up.

Auto Completei Def aul t i s ANod (no tS$anleedtiimngdg oY
results in tasks setfompleting after a set time.

Impaired Arm i Choose whiclarm the patient will be using.

Settings
5 el sy [ v | ]
iffcarty I I N
lnteractions -“
comprete RN NN
S il L | Ron |

Figure 4. Settings Dialog
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2.3.3 Avatar Selection

The Avatar Selection viewenables the user to select from 16 different virtual characters to
represent him/herself within the virtual world. The userredarn to this view via the MENU to
change the selection at any time. Note also that this Avatar Selectioalsmsnables the user to
chooseor change the breed of puppy the will accompany him/her in many of the act{sérs
Figureb).

Figure 5. Avatar Selection

2.4 Rewards

2.4.1 Gold Coins

Players earn and accumulate gold coins for complegisigstwithin game activitiefor example
a player earns coinsy selectingthe correct itenfrom a grocery store sheliin most cases, the
number of gold coins awarded is dependent on the speed of task compgfetlon.player
completes a task before a visual cue appears (a green arrow pointing at the correct object), thely
are awarded themaximum number of gold coins (typically 10). If the task is completed after the
visual cue but before an audio cue plays (indicating what action to take), the player is awarded &g
reduced number of coins. After thierbalcue, no coins are awarded for tpatticular task.

Upon completion of an activity, the total number of gold coins earned is displayed in-apvrap
window. This total is added to a cumulative total (over all activities and all sessions under the samg
login name) displayed in the uppeght corne of the Player Dashboar#ifure2). Whenever the
player achieves Bersonal Recor(PR,high score in that activity), they are awarded a Gold Star,
which is one of a number of badges that a player can earn.

2.4.2 Badges

Badges are aarded as recognition for special achievementhe game. When a player earns
one or more badges, an additional fugpwindow appears after the activity presenting the
awards. The different badges that can be earned are:

Gold Star Earned for each PR (rea score) in any activity
Record Breaker Earned for two consecut
Super Record Breakerf Ear ned f or t hree conseg
Master Awarded for completing aactivity four times

8
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The presentation ofabadgeisangpani ed by an additi onal Abon

The total number of Gold Stars earned across all sessions is always shown on thiglpper
corner of the Player Dashboard (next to the gold coins seaFigure6).

Most-recently earned badges are shown orughgerright corner of the Player Dashboard just
below the gold coins and Gold Star total.

Note that ties (earning same number of coin

13218 14

=<}
QS,’COQO ‘ !'L
6 Jwaster waster
Reaxe®
Figure 6. Gold Coin Total and Badge Display on UppetRight Corner of Player Dashboard

3 Player Interactions
SaeboVRs operated using a Microsoft Kinect sensor as well as a standard mouse and keyboard
(typically an altin-one wireless mouskeeyboard combination).

3.1 KinectTracking-based Interactions

If you encounter problems with player tracking using the Kinect, please follow the steps
outlined in the TROUBLESHOOTING section of the SaeboVR Getting Started Guide

The primary meany which the player interacts witadoVRis through naturalipper extremity

(arm) movementstypically involvingthe impaired arm. Using the KinectSaeboVRtracks the

pl ayerds arm and ani ma trealswortd larm pgsdAlthgughSaelsoVRa v a t
does not t r anmdknotibrhsergrelercguaged te entplay their hand during virtual
interactions.

Thoughthe Kinect tracks the s eentiresbody, including both arms, ortlye left or right arm
selected in the Avateaelection view (se&igure5) will be seen and be active during an activity.
The only activity in which the opposite armailso useds Balls and Boxes (see belowlhe only
time aplayer will see both arms trackég the Kinects inthe Avatar Selection view.

Note that the playérs t runk movements ar e reartngforwados | at
extendo n eréash will yield no result in the virtual world. This is-tgsign, to discourage
undesired compensatory movements.

3.1.1 Interactions with Virtual Objects

During SaeboVRactivities, players argypically asked to uséheir selected arnto interact with
virtual objectssuch as selecting or picking up iteared movinghose itemso new locations. To

pick up an object, a player simplyreaches r i t . Af t € graspsihe itemhe abjeetr 6 s
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will automatically be held until placadto a cart(Figure7). Placing the object works in a similar
manner. The player simply moves it to the desired location and it will be released. Other virtual
objects, such as a cabinet door or stove knob, are siméletilyatedby the touch of the player
avatarés hand.

"

l

" o

Figure 7. Grocery ltemHe |l d i n Pl ayer Avataros H

Note that on occasion, players may have difficulty with thi tdadepth perception ithe virtual
world. As a resulttheir reach may be tadoseor too far to trigger the desired interaction. When
reaching too far, the playerds hand can di g
playerwith virtua depth perceptionSaeboVRi mp|l ement s a #dAwal | Vi si
avataro6s hand becomes bl ue t o §&igued). Ptayerstani t
typically use this as a cue to see that they have adaresl.

Figure8. Wal |l Vi sion Effect Showing that
Has Overreached into a Virtual Object
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3.1.2 Using the Laser Pointer to Select Locations and Navigate

In some activities, the player is asked to pdmtthe location they wish to go to. This is
accomplished via a Al aser pointero which
world. When a target area is illuminated by the laser poifttela period of timethe player
automatically moveto the selecig location(seeFigure9 andFigure10).

A3

Canned Vegetables
Canned Fruit |
mg i
‘..ui-‘

= Nut: |
M

Chicken Breast
Sliced Roast Beef
Garrots

Hingrine

Tomato Soup
Raisin Bran
Sandwich Bags
Hairspray
Moisturizing Lotion
Toothpaste

Frozen Carrots

Mint Chip Ice Cream
| Monterey Jack
Gallon Skim Milk
Peach Yogurt

Figure 10. Selecting a Locatiorto Put Away GroceriesUsing the Laser Pointer
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This technique is used tnablethe player to choose aisl@gile grocery or peshopping to
choose where different grocery items belong in the hdaasselectwhereto plant in thegarden
to select which plant tbawvestvegetables from, and to choose whmippy to adopt.

3.1.3 Cart Navigation

In shopping activities, the player has the ability to navigate fromteidgle while pushing a cart.
This interaction is enabled using the same laser pointer. To move left Dithigiplayer simply
points to a region on the lowdsft or lowerright cornerof the screenThe left or right movement
is activated while the laser dot is in the yellow box (Seerell).

Figure 11. Cart Navigation Using Laser Pointer

3.1.4 Point-and-Spray Interactions

A number of other special interactions are enabled at times dBearboVRactivities. These
include using a showr nozzle to rinse bubbles @&fpuppy, using a garden hose to water plants
using a hair dryer to dry off the puppy after bathifigese sequential actioase designed to be
intuitive to the playerFor example, to water plants (or dry the puppy), one sipgilyisthewater
spray (or air flow) in the desired direction.

3.2 Mouse Interactions

It is possible tocomplete allSaeboVRactivities usingonly a computer mous® trigger the
necessary interactiorigust by clicking on the object(s) of intere3thus if a player has difficulty
grabbing an object, the therapist may clicklomobject tdriggerittoj ump i nt o t he
hand. If it is not clear which object(s) are interactive (clickable), presam&2 will display
colored spheres for all available interactions (Bggrre 12). Pressing-n+F2 again will tun off
the display of the interactivity spheres.

12
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Toncren SRR S
BASUTNS Y
" =y
Y

A

'y

Figure 12. Grocery Activity with Fn+F2 Pressed to Display Interactivity Spheres

In activities that involve list learning (i.e. Grocery Shopping, Pet Shoppiagled Harvesting,
and Soup Kitchen Volunteering), clicking on
Clicking on it again willre-hide the header.

In activities that involvehelaser pointer (e.g. for selecting a shopping aisle or chg@spuppy),
you can complete the selection using the mouse by placing the cursor over the target area an
holding down the left mouse button.

4 Difficulty settings
SaeboVRprovides three selectable levels of difficulty for both Cognitive and Motor Challeng
These are adjusted from tBetting menu as described above

4.1 Cognitive Difficulty

The Cognitive Difficulty settingadj ust s t he degree to which a
memory, visuakpatial planning, attention, and executive functibm.the Easy setting, the
cognitive requirements on the player are minimized. For example, shopping lists are always
displayedand the player is automatically taken to the shelf where the items on the list are found.
As cognitive difficulty increases, the playie challenged to memorize items on lists, to group like
items to reduce trips, and to choose whergot order to find or put away items.

Note that regardless of Cognitive Difficulty setting, for any-tagk within aractivity the player
will alwaysreceive a visual cue (typically a green arrow) after 10 seconds (e.g. to show the location
of the correct item) and a verbal cue after 20 seconds (e.g. to instruct the player to get the item).

4.2 Motor Difficulty
The Motor Difficulty settingadjusts the aount of repetition and range of arm motion required to
complete the subasks within an activityln activities in which the number of interactions is

13
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scalable with Motor Difficulty, the number of items involved ranges from 4 to 8 for Eadyaand
12 up b 32 for Hard(with Medium lying in between)'he approximateange of motion that may
be required at each setting is illustratedrigure 13.

Figure 13. Motor Difficulty Regions (Green = Easy, Yellow = Medium, Red = Hard)

4.3 Guidance for Setting Difficulty Levels

It is recommended thaioth Cognitive Difficulty and Motor Difficultybe set to Easy while a new
player is becoming familiar with the game and use of the Kinect tracking systemeract with
thevirtual world. Once selected, thesettings persidor the user until changeasing the player
dashboard.

4.3.1 Motor Difficulty Setting

Motor Difficulty should be advanced if the player is not being sufficiently challenged by the motor
demands of an activity. Individuals with significant strength, range of motion, and endurance may
be able to quickly advance from Easy to MedidnMotor Difficulty setting of Hard will require

the player to exercise full range of arm motion.

4.3.2 Cognitive Difficulty Setting

Once a player demonstrates a degree of mastery in responding to the basgpeasalgblanning
and attentionalrequirements of thectivities in Easy mode, the therapist may advance the
Cognitive Difficulty level.

It is not recommendedhtat the Cognitive Difficulty level be advancetbre quicklythanMotor
Difficulty . Generally,Motor Difficulty shouldbe equal to or higher tha@ognitive Difficulty to
promote a more balanced feel to the virtual activities.
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5 Activity Descriptions

5.1 Balls and Boxes

Balls and Boxes is a simple activity designed to challenge the user to exercise maximum range o
motion and speed in moving virtual bailldo boxes. It includes botimotor and cognitiveasks

The motorcomponenis a timed taskhat involves mowng any of three balls into any of three
boxes. These are arranged to require that a greater range of arm amatispeede used to
receive a greater number of gold coiAfter each ball is placed, the arrangement of balls and
boxesareswitched to enge that a diversity of functional reaching movemertsinvolved.

Figure 14. Balls and Boxes Motor Component

The cognitive component is an adaptation of the Stroop test for selective attention. The timed
task presents a textethat directthe player to place an object of a particular shape or color into
a box.

Figure 15. Balls and Boxes Cognitive Component
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