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We set out to create a set of gloves which, using flex sensors 

and pattern recognition algorithms, would interpret a set of 

gestures and then preform an action on an attached 

computer or cellphone based on that gesture.   

The glove operates by recording gestures as arrays of data. 

Each element in the data array corresponds to the value of a 

sensor on the glove. The sensor readings come from 10 flex 

sensors which function as variable resistors, with the 

resistance increasing as the sensor is bent.  

This glove can be used to enact actions on a computer or phone 

based on the user’s gestures.  The user is able to add (or 

remove) gestures and link those gestures to .bat files.  These 

files are then run when the gesture is preformed at a later time. 

The user can save or load their gestures on or from the 

computer onto the glove.  This allows users to create profiles for 

their specific needs.  This can be used to open/use programs 

while doing other activities. 

• Different types of sensors (accelerometer) 

• Shrink hardware down to fit on glove 

• Library of common actions (.bat files) for less computer 

literate users  

• Alternate detection used on glove (see data) 

• Android/iPhone app with similar use to computer version 

In addition to the naïve classification we used on the glove we 

also looked at 2 other common pattern recognition algorithms 

using 24 letters of the sign language alphabet.  A short 

description of each method and its results using 20 data points 

for each gesture follows. 

One of the classification 

methods we tried was K-

nearest neighbors. This 

classification model functions 

by finding the k closest 

neighbors to a point.  It then 

finds a consensus within 

those k points to determine 

the class of the test point. 

This method uses a large 

amount of data storage, 

which is not available on the 

arduino. 

We also tested our data using 

naive bayes’ classifiers.  This 

method works by finding a mean 

and a standard deviation for each 

element of each gesture.  For the 

input we take each element and 

find the probability that it was 

chosen from a Gaussian 

distribution defined by that mean 

and standard deviation.  The 

probability that an input is a 

certain gesture is then the 

product of all of the elements 

probabilities.  We assume the 

correct gesture is the one that 

has the highest probability. This 

method requires a large amount 

of computation to initialize or edit. 

Operation 

The glove pictured here is the original version of this project. 
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The above shows the results of the 

classification vs the gestures true class 

using a training set of 20 data points per 

gesture.  Classification was 99.79% 

accurate using Bayes’ classifiers. 

The above shows the results of the 

classification vs the gestures true class 

using a k of 5.  Classification was 98.54% 

accurate using k- nearest neighbors. 

The recognition method implemented is simple enough to run 

on the arduino in real time, but still accurate enough to 

recognize a large number of gestures with relatively few 

misclassifications. For each gesture input and edited by the 

user, a 10-dimensional region is defined, formed by the 

minimums and maximums of each value in the data array, 

taken over all training data input into the system. The 

recognition algorithm then becomes a matter of determining 

which of these “hypercubes” the input point lies in, if any.  

 

In the Matlab GUI pictured above, the input data is visualized 

using a technique known as Singular Value Decomposition 

(SVD), a form of principal component analysis which allows 

data represented in high dimension spaces to be projected 

onto lower dimensional spaces. In the GUI, SVD is used to 

create a two dimensional representation of the training data, 

as well as the current reading from the sensors. This 

visualization preserves the clusters formed by individual 

gestures, even in the lower-dimensional space. The two upper 

images show a three dimensional representation of a large 

gesture dataset. The image on the left shows the individual 

data points, while the image on the right shows the three 

dimensional regions formed by each gesture, analogous to 

the ten dimensional hypercubes used during recognition. 


