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This project will be based in part on work completed last quarter in CS 228 (Probabilistic Graphical 

Models) and research currently being done with Hendrik Dahlkamp and Christian Plagemann (a PhD 

student and a Post Doc in the CS department, respectively). A DROID camera phone will not be used. 

The goal of this project is to use the relatively cheap image and depth sensors found in Microsoft's 

Kinect to locate a hand in a sequence of images, correctly classify its state over time, and infer certain 

gestures that the hand might be making. Doing this will allow a user to perform gestures in front of the 

Kinect, and use such gestures as a method of user input. 

I will be using a full body tracker developed by Hendrik and Christian to locate and crop out rough 64x64 

pixel estimates of where the hand of interest is located in the sequence of larger images returned by the 

Kinect. We have previously used the color model described in [1] to detect skin-colored pixels. We then 

integrated this data with the depth data returned by the sensors to estimate the hand location. And 

finally, we fed the resulting pixel estimates into an SVM in order to differentiate between 

predetermined hand positions. The result of our simple skin-color + depth detection scheme is shown 

below. Using this, we were able to differentiate between "open" and "closed" hands with about a 70-

80% accuracy. 

 

 

Our goal is to improve upon this method. First, we will clean up our estimates using such tools  as 

erosion, dilation, small region removal, and dynamic thresholding using Otsu's method. We will then 

attempt to extract other image features to feed into our SVM instead of just feeding in our raw pixel 

estimates. Examples of features we are considering are histogram of gradients, blob features [2], and  

area or radial length metrics [3]. 

Finally, we want to integrate this with the body tracker developed by Hendrik and Christian. All of our 

work has so far been done in Matlab, and after improving our results, we will convert our Matlab 



implementation to C for integration. Our hope is that by the end of the quarter, we can get a working 

demonstration whereby we can display in real-time a virtual hand making grasping motions as a user 

makes them in front of the Kinect. 
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