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Abstract

❑ Assemble chips (processor, micro-USB, 

accelerometer) and create code to collect 

accelerometer data.

❑ Create recognition software based on 

accelerometer data to track wrist motion.

❑ Add Bluetooth Low Energy chip to the 

stack and remove micro-USB. Create 

Bluetooth connection from chips to an 

Android device.

❑ Develop Android Application to notify 

user when behavior is occurring, based 

on data received from recognition 

software.

Trichotillomania (Trich) is a behavioral disorder that affects up to 

3% of people worldwide and involves the constant urge to pull 

hair from the body, resulting in major unrecoverable hair loss. 

Our goal is to create a cost effective habit reversal Bluetooth 

enabled smart bracelet that will help the user stop hair pulling by 

notifying the user when the behavior occurs. 
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Bluetooth Enabled Habit Reversal Smart Device

Research Challenges

One of our biggest challenges is establishing successful 

Bluetooth connections between the chips and an Android device. 

Another challenge we faced was recognizing the difference 

between normal, everyday behavior and pulling behavior. 

However, we continued to collect more data, making it easier for 

the recognition software to distinguish between the two. 

Motivation and Objective

❑ Treatment for Trich exists, but is expensive. Habit Reversal 

Therapy (HRT) is the most common form of treatment for Trich, 

and can cost up to $500 per session at a minimum of 10 

sessions. Our bracelet is meant to help sufferers of Trich learn 

effective HRT techniques on their own without the price. 

▪ The inspiration for this project comes from one of our own 

Team member’s struggle with Trich.

❑ Our goal is to create a middle ground for people with Trich

who cannot afford conventional therapy. 
❑ After successfully 

implementing code to 

gather accelerometer data, 

sufficient data was 

collected and stored for 

testing and development 

purposes. This data is 

based on the behavior of 

one of our group members.

❑ This data is then parsed 

and put through a matched 

filter, cancelling out any 

unwanted noise. This 

allows us to distinguish 

between pulling and 

normal activity. We are in 

the continued process of 

perfecting the recognition 

system. 

❑ Our final step is to develop 

and implement the front 

end of the Android 

Application.  
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Example Data Used for Recognition Purposes

1. Pulling behavior is occurring, note steadiness of hand 

2. Example of normal behavior i.e. receiving a phone call

Fig. 1

Fig. 2

Top Row: Accelerometer Data in XYZ

Our system samples data at a 

frequency of approximately 15Hz, the 

speed at which the accelerometer 

sends data. Data is collected in three 

directions; forward/backward, 

left/right, and up/down

Bottom Row: Filtered Graphs

We used a high pass filter to filter out 

the low frequency information and 

see the spikes in acceleration. This is 

the basis for the activity recognition 

template.

The small size of the chips make 

them perfect for creating a 

bracelet.
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Fig. 4

This flow chart outlines the data path.
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