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1 Summary 
SaeboVR is virtual world-based rehabilitation software that enables functional practice of 

activities of daily living through a standard personal computer and an off-the-shelf motion-tracking 

sensor. This Software Userôs Manual provides details on the organization and usage of the 

SaeboVR patient-facing software. It is a companion document to the SaeboVR Getting Started 

Guide, which should be read in its entirety before using the system. For information on accessing 

patient participation, activity, and motor performance metrics, see the SaeboVR Provider 

Dashboard Userôs Manual.  

2 Overview 

2.1     Software Organization 
SaeboVR is 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 around 

which the activities are based.  

¶ Island 1 is Fun With Food with activities for: 

o Grocery Shopping; 

o Putting Away Groceries; and  

o Preparing Breakfast. 

¶ Island 2 is Puppy Playtime with activities for: 

o Pet Shopping; 

o Pet Feeding; and  

o Pet Bathing. 

¶ Island 3 is Garden Bounty with activities for: 

o Garden Planting; 

o Garden Harvesting; and 

o Preparing Dinner. 

¶ Island 4 is the Home Stretch with activities for: 

o Organizing a Closet and 

o Soup Kitchen Volunteering. 

The activities, represented as ñlily padsò along the Road to Recovery, are typically done in 

sequence, and then repeated a total of four times before ñgraduatingò to the next island. 

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 performance baseline that can be used 

to monitor the playerôs progress along the road. After each of the islandôs activities have been 

accomplished four times, the player performs Balls and Boxes once again before graduating to the 

next island.  
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2.2  User Account Creation 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 active (Figure 1). 

                            

Figure 1. Login Window 

Clicking on New User results in the user being queued to enter a user name for a new account. 

Once a valid user name is provided, the OK button becomes active. On creation of the new account, 

SaeboVR provides an 8-character access code. Both the user name and access code should be 

recorded in a secure location where it can be retrieved if either is forgotten. Either of these can be 

used during subsequent logins to retrieve the patientôs data. 

                          

 

2.3  Player Dashboard 
After successful login, the user arrives at the Player Dashboard. This is the primary user interface 

for SaeboVR and allows players to: 

¶ Access the activities on each island 

¶ Navigate between islands  

¶ See their progress along the Road to Recovery  

¶ A display of the total coins earned and special badges awarded for exceptional 

performance 

¶ A START button to launch the selected activity.  
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¶ A MENU button to access additional game features and settings.  

 

Figure 2. SaeboVR Player Dashboard 

The player dashboard automatically advances the player along the road as each activity is 

completed. To continue to the next activity, the player just clicks the ñSTARTò button on the lower 

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 progression 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. Individual lily pads 

can be activated simply by clicking on them. The active lily pad has a glow effect 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 choices (see Figure 3). These include: 

¶ Play Intro  ï Play the animated introduction to the virtual world. 

¶ Practice ï Entering into a ñfree playò practice activity that can be used to orient a patient 

to using arm motions to interact with virtual objects. This practice activity is identical to 

the Balls and Boxes exercise described in Section 5.1 below, but with no time limit. 

¶ Badges ï Bring up a complete display of all badges for cumulative rewards earned.  

¶ Settings ï Opening up a Settings dialog to customize the SaeboVR experience.  

¶ Avatar Selection ï Go to the avatar selection view. 

¶ About ï Display information about the SaeboVR software. 

¶ Quit  ï Exit the game.  
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Figure 3. MENU Options 

2.3.2 Settings Options 
The Settings dialog (see Figure 4) provides the following options: 

¶ Cognitive Difficulty  ï Choose the cognitive difficulty level for the game. See section 4.1 

for a description of how this setting impacts each activity.  

¶ Motor Difficulty  ï Choose the motor difficulty level for the game. See section 4.2 for a 

description of how this setting impacts each activity.   

¶ Easy Interactions ï Determines the level of precision required for accomplishing object 

interactions. Default is ñYesò (Easy). Choosing ñNoò requires the user to pause the hand 

over an object to pick it up.  

¶ Auto Complete ï Default is ñNoò (no time limit on task completion). Selecting ñYesò 

results in tasks self-completing after a set time.   

¶ Impaired Arm  ï Choose which arm the patient will be using.  

 

Figure 4. Settings Dialog 
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2.3.3 Avatar Selection 
The Avatar Selection view enables the user to select from 16 different virtual characters to 

represent him/herself within the virtual world. The user can return to this view via the MENU to 

change the selection at any time. Note also that this Avatar Selection view also enables the user to 

choose or change the breed of puppy the will accompany him/her in many of the activities (see 

Figure 5).  

  

Figure 5. Avatar Selection 

2.4  Rewards  

2.4.1 Gold Coins  

Players earn and accumulate gold coins for completing tasks within game activities: for example, 

a player earns coins by selecting the correct item from a grocery store shelf. In most cases, the 

number of gold coins awarded is dependent on the speed of task completion. If the player 

completes a task before a visual cue appears (a green arrow pointing at the correct object), they 

are awarded the maximum 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 a 

reduced number of coins. After the verbal cue, no coins are awarded for that particular task. 

Upon completion of an activity, the total number of gold coins earned is displayed in a wrap-up 

window. This total is added to a cumulative total (over all activities and all sessions under the same 

login name) displayed in the upper-right corner of the Player Dashboard (Figure 2). Whenever the 

player achieves a Personal Record (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 awarded as recognition for special achievements in the game. When a player earns 

one or more badges, an additional pop-up window appears after the activity presenting the 

awards. The different badges that can be earned are:  

 

 

Gold Star Earned for each PR (record score) in any activity 

Record Breaker Earned for two consecutive PRôs in any activity 

Super Record Breaker Earned for three consecutive PRôs in any activity 

Master Awarded for completing an activity four times  
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The presentation of a badge is accompanied by an additional ñbonusò award of gold coins.  

The total number of Gold Stars earned across all sessions is always shown on the upper-right 

corner of the Player Dashboard (next to the gold coins total, see Figure 6).  

Most-recently earned badges are shown on the upper-right corner of the Player Dashboard just 

below the gold coins and Gold Star total. 

Note that ties (earning same number of coins as previous record) are counted as PRôs.  

 

Figure 6. Gold Coin Total and Badge Display on Upper-Right Corner of Player Dashboard 

3 Player Interactions 
SaeboVR is operated using a Microsoft Kinect sensor as well as a standard mouse and keyboard 

(typically an all-in-one wireless mouse-keyboard combination).  

3.1  Kin ect Tracking-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 means by which the player interacts with SaeboVR is through natural upper extremity 

(arm) movements, typically involving the impaired arm.  Using the Kinect, SaeboVR tracks the 

playerôs arm and animates the playerôs avatar to mimic real world arm pose. Although SaeboVR 

does not track the playerôs hand motion, users are encouraged to employ their hand during virtual 

interactions. 

Though the Kinect tracks the userôs entire body, including both arms, only the left or right arm 

selected in the Avatar Selection view (see Figure 5) will be seen and be active during an activity. 

The only activity in which the opposite arm is also used is Balls and Boxes (see below).  The only 

time a player will see both arms tracked by the Kinect is in the Avatar Selection view. 

Note that the playerôs trunk movements are not translated to the avatar. Thus leaning forward to 

extend oneôs reach will yield no result in the virtual world. This is by-design, to discourage 

undesired compensatory movements.  

3.1.1  Interactions with Virtual Objects  

During SaeboVR activities, players are typically asked to use their selected arm to interact with 

virtual objects, such as selecting or picking up items and moving those items to new locations. To 

pick up an object, a player simply reaches for it. After the avatarôs hand grasps the item, the object 
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will automatically be held until placed into a cart (Figure 7). 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 similarly activated by the touch of the player 

avatarôs hand.  

 

Figure 7. Grocery Item Held in Player Avatarôs Hand 

Note that on occasion, players may have difficulty with the lack of depth perception in the virtual 

world. As a result, their reach may be too close or too far to trigger the desired interaction. When 

reaching too far, the playerôs hand can disappear into virtual objects (e.g. a wall). To assist the 

player with virtual depth perception, SaeboVR implements a ñwall visionò effect in which the 

avatarôs hand becomes blue to show that it has penetrated a virtual object (Figure 8). Players can 

typically use this as a cue to see that they have overreached.  

 

Figure 8. Wall Vision Effect Showing that the Avatarôs Hand  

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 point to the location they wish to go to. This is 

accomplished via a ñlaser pointerò which extends from the playerôs arm to a point in the virtual 

world. When a target area is illuminated by the laser pointer for a period of time, the player 

automatically moves to the selected location (see Figure 9 and Figure 10). 

 

Figure 9. Selecting a Grocery Store Aisle Using the Laser Pointer 

 

Figure 10. Selecting a Location to Put Away Groceries Using the Laser Pointer 
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This technique is used to enable the player to choose aisles while grocery or pet shopping, to 

choose where different grocery items belong in the house, to select where to plant in the garden, 

to select which plant to harvest vegetables from, and to choose which puppy to adopt.  

3.1.3 Cart Navigation 

In shopping activities, the player has the ability to navigate from side-to-side while pushing a cart. 

This interaction is enabled using the same laser pointer. To move left or right, the player simply 

points to a region on the lower-left or lower-right corner of the screen. The left or right movement 

is activated while the laser dot is in the yellow box (see Figure 11). 

 

Figure 11. Cart Navigation Using Laser Pointer 

3.1.4 Point-and-Spray Interactions  

A number of other special interactions are enabled at times during SaeboVR activities. These 

include: using a shower nozzle to rinse bubbles off a puppy, using a garden hose to water plants, 

using a hair dryer to dry off the puppy after bathing. These sequential actions are designed to be 

intuitive to the player. For example, to water plants (or dry the puppy), one simply points the water 

spray (or air flow) in the desired direction. 

3.2  Mouse Interactions 
It is possible to complete all SaeboVR activities using only a computer mouse to trigger the 

necessary interactions ï just by clicking on the object(s) of interest. Thus if a player has difficulty 

grabbing an object, the therapist may click on the object to trigger it to jump into the player avatarôs 

hand. If it is not clear which object(s) are interactive (clickable), pressing Fn+F2 will display 

colored spheres for all available interactions (see Figure 12). Pressing Fn+F2 again will turn off 

the display of the interactivity spheres.  
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Figure 12. Grocery Activity with Fn+F2 Pressed to Display Interactivity Spheres 

In activities that involve list learning (i.e. Grocery Shopping, Pet Shopping, Garden Harvesting, 

and Soup Kitchen Volunteering), clicking on a hidden listôs header will cause it to come into view. 

Clicking on it again will re-hide the header.  

In activities that involve the laser pointer (e.g. for selecting a shopping aisle or choosing a puppy), 

you can complete the selection using the mouse by placing the cursor over the target area and 

holding down the left mouse button.  

4 Difficulty settings 
SaeboVR provides three selectable levels of difficulty for both Cognitive and Motor Challenges. 

These are adjusted from the Setting menu as described above. 

4.1  Cognitive Difficulty  
The Cognitive Difficulty setting adjusts the degree to which an activity challenges the playerôs 

memory, visual-spatial planning, attention, and executive function. In the Easy setting, the 

cognitive requirements on the player are minimized. For example, shopping lists are always 

displayed and the player is automatically taken to the shelf where the items on the list are found. 

As cognitive difficulty increases, the player is challenged to memorize items on lists, to group like 

items to reduce trips, and to choose where to go in order to find or put away items.  

Note that regardless of Cognitive Difficulty setting, for any sub-task within an activity the player 

will always receive 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 setting adjusts the amount of repetition and range of arm motion required to 

complete the sub-tasks within an activity. In activities in which the number of interactions is 
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scalable with Motor Difficulty, the number of items involved ranges from 4 to 8 for Easy and from 

12 up to 32 for Hard (with Medium lying in between). The approximate range of motion that may 

be required at each setting is illustrated in Figure 13.  

 

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

4.3  Guidance for Setting Difficulty Levels 
It is recommended that both Cognitive Difficulty and Motor Difficulty be set to Easy while a new 

player is becoming familiar with the game and use of the Kinect tracking system to interact with 

the virtual world. Once selected, these settings persist for the user until changed using 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 Medium. A Motor Difficulty setting of Hard will require 

the player to exercise full range of arm motion. 

4.3.2 Cognitive Diff iculty Setting  

Once a player demonstrates a degree of mastery in responding to the basic visual-spatial planning 

and attentional requirements of the activities in Easy mode, the therapist may advance the 

Cognitive Difficulty level. 

It is not recommended that the Cognitive Difficulty level be advanced more quickly than Motor 

Difficulty . Generally, Motor Difficulty should be equal to or higher than Cognitive 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 of 

motion and speed in moving virtual balls into boxes. It includes both motor and cognitive tasks. 

The motor component is a timed task that involves moving any of three balls into any of three 

boxes. These are arranged to require that a greater range of arm motion and speed be used to 

receive a greater number of gold coins. After each ball is placed, the arrangement of balls and 

boxes are switched to ensure that a diversity of functional reaching movements are involved.  

 

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 text cue that directs the player to place an object of a particular shape or color into 

a box.  

 

Figure 15. Balls and Boxes Cognitive Component 




































