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Abstract  
Sinetris presents a classic game, called Tetris, which can be played by disabled people,              
because it can be played in sitting position. It is controlled by hand and head gestures and                 
for this project we thought about 3 sets of the gestures. The gestures shouldn’t be               
exhausting so the user can play it for a longer time. 
The game is programmed with Eclipse in Java and we used the J4K Api to use the Microsoft                  
Kinect which is plugged in at a USB3 port of the Laptop. The Kinect tracks different things of                  
the player, but we only use the skeleton to track the user. To recognize the gestures the 3D                  
Joints are used to get the x and y points of the hands, and the head. 
In the game scenario the player is sitting in a straight position in front of the Kinect and when                   
it detects the skeleton the game starts. 

Motivation 
The user wants to play a game which makes fun with little effort. 
The situations are e.g. when someone is sitting in a wheelchair and wants to play this game                 
with the Kinect or in a nursing home where old people aren’t as agile anymore.  
For our prototype the goal is to research which set is the best and most fun for disabled                  
people.  
We decided to only use the kinect, because you have more possibilities to control the game.                
The gesture sets have a higher variability. Under “Concept” we show our three sets for               
controlling 

Related Work  
The first related work is “An Evaluation of Gamesourced Data for Human Pose Estimation”              
from Scott Spurlock and Richard Souvenir. They present an Approach for using RGB-D             
sensors for rapidly acquiring labeled data for learning-based, computer vision recognition           
algorithms. Their method doesn’t require a specific game, but runs alongside any            
gesture-based game using RGB-D sensors. The difference of their to our project is that we               
don’t develop the gesture-detection but a new way of playing Tetris. Because for testing the               
project they used a already programmed game named Kung Fu Tetris. 
 
“Tweetris: Play With Me” from Dustin Freeman, Kyle Duffield, Fanny Chevalier, Kate            
Hartman, Emma Westecott, Derek Reilly. They present a game where Snapshots of players             
making the correct tetrominoes are tweeted and used by a web-based game application. In              
that way you can play it from anywhere in real time. The difference to our project is that you                   
have move your whole body to play this so disabled people, who have to sit in their                 
wheelchairs, can’t play it. But we want that these people can play Tetris too. 
 
“KINECT wheels: wheelchair-accessible motion-based game interaction” from Kathrin M.         
Gerling, Michael R.Kaelyn and Regan L. Mandryk. They introduced a toolkit that facilitates             
the integration of wheelchair-based game input. The input mechanics are the player turning             



to the sides or moving back and forward. The difference to our project is, that we don’t use                  
wheelchair movements as a input, but still upper-body movements. 

Concept 

Set 1 
Rotation of the block with your head (cf. fig. 1) 
Hold your right hand up and move it left, right or down for the block to move in the same                    
direction (cf. fig. 2) 

Set 2  
Wink with the left hand to rotate the block (cf. fig. 3) 
Hold your right hand up and move it left, right or down for the block to move in the same                    
direction (cf. fig. 2) 

Set 3 
Rotation of the block with your head (cf. fig. 1) 
Swipe the hand to the left or right  to move the block in this direction(cf. fig. 4) 
Put your hand together to control the down speed. The smaller the distance between the               
hands are the higher the velocity of the block is. (cf. fig. 5) 
 

 
Figure 1 
 



 
Figure 2 
 

 
Figure 3 
 

 
Figure 4 



 
Figure 5 

Realization 
We decided to test only two sets, set 2 and 3. We realized that set 1 is only a combination of                     
the other sets so we wanted to test the others first. 
Initially the Movement of Figure 2, should be, grabbing the block and then moving it around.                
Sadly we had problems to recognize a fist on the kinect, so we thought of this alternative. 

Implementation 
 

 
Figure 6 Setup for of Sinetris 



The setup contains of the Kinect V1, a Laptop and the Tetris Game. The Laptop is out a little                   
bit higher so the player can see the Tetris field while he is playing. The user itself is sitting in                    
front of the Kinect (distance is about 2m) and in the middle. 
The part of the Kinect is to detect the Skeleton of the person and sends it to the programm.                   
In the program the 3D Joints are taken of the hands and the head to detect gestures and if a                    
gesture is detected it sends a callback to the main class which controls and manipulate the                
game.  

 
Figure 7 Initialising and starting the Kinect and setting the Callback. 
 

 
Figure 8 The Callback the Kinect class. 
 
For more information and code please look into the eclipse project, because it is too much to                 
show it in this paper. 
 
 
 



Evaluation 
We had 6 participants between 17 and 25 years (3 men and 3 women). They were                
separated into two groups. One tested the first Set and one the second.  
The participants were sitting in front of the kinect, in a straight position, and in front of a white                   
wall. At the beginning the users got an instruction for about 2 minutes on how to play the                  
game and after that they had to fill 3 rows. 
After every set they filled out a questionnaire with 6 questions (3 positive and 3 negative). All                 
of the questions had a 5 Point Likert Scale (1 = I disagree; 5 = I agree). 

Technical Evaluation 
 
 

Did the User fulfill the task?  
We noted if the participant got the 3 rows or if he gave up before because it was to                   
exhausting or if he just didn't want to play it anymore. 
The result are the following 

 
○ Set 2: 3 
○ Set 3: 4 

 
accuracy of the movement, we counted how often  

○ a wrong action was triggered  
○ a action was triggered even though it shouldn’t 

 
we didn’t want to find out the overall error rate about the gestures, but with what kind                 
of set the Kinect has more problems to recognize the movement. 
 
Set 2 
wrong action triggered: total 40 
no movement but action triggered: 0 
 
Set 3 
wrong action triggered: total 32 
no movement but action triggered: 4 
 
how good the user remembers the movement sets  
For this we wanted to find out if the gestures were easy to remember or if he had to                   
inquire. None of the participants asked about the gestures again.  



User Evaluation 
 
We calculated a paired t-test, because we did a within-subjects user study. 
Following are the 6 questions with the result. 

The app was fun  

 
 

Set 3 mean 3,67  Set 2 mean 3,33  p-value=0.5301  
 

As you can see the participants had more of a tendency to set 3, but it’s not                 
significant because the results of a paired t-test is t(5)=0.67, p>.05. 

 
I found the movement set difficult to learn 

 
Set 2 mean 1,5 Set 3 mean 1,22 p-value=0.7926  
 

The difficulty to learn the different sets of gestures are very low, due to their easiness to                 
learn. Just one person had problems to learn the set 2. The difference between both sets is                 
not significant, because t(5)=0.28, p> .05.  



 
The movement set is pleasant to perform 

 
 
Set 2 mean 3,17 Set 3 mean 3,50 p-value: 0.6383 
 
Tendency to set 3, but not significant, because t(5)=0.5, p> .05. 
Both sets have one point, why they are not so pleasant to play after a time. For set 2                   
it is that the player always has to have his hand lifted up, so the tetromino is                 
moveable. Subjects said that this is exhausting after a time. For set 3 it is the gesture                 
for turning the block. 

 
The movement set was exhausting  

 
 
Set 2 mean 3,17 Set 3 mean 2,17 p-value=0.2956  
 
tendency to set 3 but not significant, because t(5)=1.17, p> .05. 
As said before the gesture to enable the tracking is exhausting after a time and               
because of that the set 2 is more exhausting as set 3.  



 
The movement set had a bad flow 

 
 
Set 2 mean 2.0 Set 3 mean 3,0 p-value 0.1106 
 
Here the participants stated that Set 2 had a better flow, but not significant, because  
t(5)=1.94, p> .05. Many user stated that the movement of Set 2 is smoother but more                
exhausting. Even though the Results are insignificant, it is interesting that there is no              
connection between movement flow and gesture preference. 
 

I would play the game frequently 

 
 

Set 2 mean 3,33 Set 3 mean 3,50 p-value 0.6109  
 

Here the participants had a slight tendency to play Set 3 more frequently, but it’s not                
significant because t(5)=0.54, p> .05 

 
The results of the questionnaire may not be significant but 83,33% later stated that              
the preferred Set 3. 

 



Additional 
 
Do you have any thoughts to improve the software? 
Most of the subjects stated, that they would prefer a better gesture recognition. P1 stated               
that it may be helpful to use a calibration at the beginning. 

 
Which movementsets did you liked the most? 
5 of the 6 participants preferred Set 3 except P3. He stated that the head movement hurts                 
his neck. 

 
What didn’t you like about it? 
Many stated that they felt frustrated when the actions didn’t trigger and that it was               
exhausting after some playtime. P2 stated that it was a pain to keep the hand in its position                  
all the time (Set 3). P3 stated that the head movement from set 2 was tiring 

Conclusion 
For future research the program should calibrate individual the position of the player. So it               
would recognize gestures more reliable. For example the player performs the set so the              
program knows on which position which hands are. 
Still the software work very well and the subjects stated that they had fun testing it. 
 
The gestures are easy to remember but a few felt tired after a time. For the future we test                   
other gestures which are less exhausting.  
In the user evaluation the subjects preferred Set 3 in most cases. However our results are                
insignificant. We should test more subjects but in case the results are still insignificant. Then               
we should have used gesture sets with a sharp distinction. 


