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The goal of SWAG (small wearable analyzer of gait) is to 
provide users of our wearable orthotic with analytical 
feedback of their specific gait parameters. Current gait 
analysis is not only expensive, but it can only be 
performed in a lab setting by a professional. SWAG is an 
affordable alternative, available to anyone who could 
benefit from gait analysis. Gait abnormalities affect 
people of all shapes and sizes, and even healthy 
individuals can benefit from gait analysis. SWAG consists 
of force sensors attached to a shoe insole, coupled with an 
ankle housed module, which transmits data to a mobile 
android device. SWAG has applications in not only the 
medical field, but also as a retail sales device; steering 
runners towards the right types of shoes for their unique 
gait. 

❖  Insole: Four piezoresistive pressure sensors. 
❖  On-Ankle Device: Microcontroller, Bluetooth module, battery. 
❖  Android Device: Communication to on-ankle device, data processing, and 

user interface 

Battery Life 6.34 hrs (one charge) 

External Circuit Power <83 mW 

Arduino Power 232.5 mW (idle) 

Max Power 315.5 mW 

    Specification         Value 
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After inserting the insole into a shoe, and attaching 
the ankle brace, the user can start collecting data by 
clicking a button in the android app. The 
microprocessor will begin collecting data from the 
sensors, and sending it via Bluetooth to the app, until 
the user clicks stop. After taking a few steps the user 
can click a button to stop collecting sensor data.  
Once collection is stopped, the algorithms (housed in 
the app) find critical points, and calculate gait 
parameters. These parameters are displayed on the 
app, color coded to represent whether or not they are 
within a healthy range. Clicking on each parameter 
will give the user more information, as well as 
showing a history of past collection results. The user 
can also choose to watch a playback of balance point 
tracking, and a pseudo heat map of the most recent 
collection.   

❖ App can successfully identify specific gait 
parameters with reasonable expected outcome 

❖ App compares outputs to healthy averages, and 
makes user aware of any discrepancies 

❖ Displays data for last 10 collections, so user can see 
any progression/regression over recent collections. 

❖ App design is clean, substantial, and user friendly 



 
 
 

Cost 

Insole and Ankle 
Housing Design 

Algorithms 

Android App 

Part Price 
PCB $33 
Sensors (4) $67 
Arduino Uno $37 
Battery $20 
Housing/Insole $5 
Bluetooth Mod. $10 
LTC 660 $3.33 

Total $175.33 

Development Production 

Part Price 
PCB $5.50 
Sensors (4) $23 
Arduino Uno $25 
Battery $10 
Housing/Insole $2 
Bluetooth Mod. $6 
LTC 660 $1.64 

Total $73.14 

The four main components of the insole and ankle 
housing are the insole with four Tekscan A201 
piezoresistive force sensors, the drive circuitry 
(schematic below), an Arduino Uno with Bluetooth 
module, and a USB power supply. Sensor placement 
within the insole was determined using experimental 
methods, in addition to scaling factors used in the 
Arduino Bluetooth data transmission for optimal 
algorithm implementation in the app. The drive 
circuitry allows the individual Tekscan sensors to 
send usable linearly increasing voltage data to the 
Arduino. 

❖ Easy to use, clean, and visually appealing 
interface for the user to interact with 

❖ Establishes a Bluetooth connection with on-ankle 
device for receiving data 

❖ Data is processed by the wide range of algorithms 
in the backend 

❖ Provides feedback of calculated parameter values 
for a capture period 

❖ Stores data from past tests 
❖ Graphs to view progression over time for cadence 

and step time vs. swing time comparison 
❖ Heat map to approximate the pressure 

distribution changes along a user's foot over the 
time of the collection period 

❖ Sliding menu bar to provide fluid navigation  

To calculate gait parameters,  a series of java 
algorithms was developed. These algorithms, identify 
trends and/or critical points in the data, and use 
these to calculate a user's gait parameters. The 
algorithms are housed within the android app, off 
loading most of the computing to the android devices 
processor. An example of an algorithm used in this 
app is a simple balance point calculation. Using the 
center of mass equation, but replacing the mass with 
the output of each sensor, and replacing the position 
of mass with the relative position of each sensor, the 
algorithms can calculate the x (or y) coordinates of a 
foot's balance point at each moment in time. This is 
just one example of the many algorithms housed 
within the android application. 


