
§  Approximately 1 in 3 people over the age of 65 will fall 
at least once this year[1]

§  The medical costs associated with these falls will total 
$19.2 billion in the U.S. alone[2]

§  The population of people over the age of 60 will 
increase by 84% in the U.S. from 2002-2025[3]
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§  Prototype constructed with a TeensyTM 3.2 & Prop 
Shield with onboard 10 Degree of Freedom Inertial 
Measurement Unit (IMU)

§  Software developed in the ArduinoTM programming 
environment and data was gathered utilizing the 
ProcessingTM interface
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§  Data displays a repeated signature associated with 
the target motion

§  This signature can be utilized to trigger the audible 
warning to the user

§  Further testing on a larger population will assist in the 
refinement of a reliable trigger for final device

§  The sample population exhibited a repeated signature 
in the data while performing the sit to stand motion

§  Users exhibited an average change in the angle of 
orientation by 29.7 degrees

§  No correlation between height and change in 
orientation

§  This device has the potential to reduce the number of 
falls that occur annually, decreasing costs and most 
importantly prolonging a high quality of life
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Figure 2: The compelling data was generated about an axis that we define 
as roll 1. Seated position. 2. Leaning completely forward, typically the last 
position the body is in before the user attempts to rise. 3. Standing position. 

Figure 4: Numbers correlate to the positions in Figure 2. From the 1 to the 2 
position, there is a change in angle of approximately 40 degrees. This 
signature can be used to trigger the audible warning.
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§  The user was asked to move from a seated position to 
a standing position

Figure 3: Anatomical depiction of the human body and spine. The C7 
vertebrae (the knobby bone at the base of your neck) is marked with a star.

Figure 1: A. TeensyTM 3.2 development board. B. TeensyTM Prop Shield.
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§  IMU detects the devices absolute orientation
§  Placed on the user’s C7 vertabrae due to proximity to 

ear and relative stability during movement
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§  Design a cost-effective device that senses user’s 
movements

§  Identify critical motions that precipitate falls and 
trigger an audible warning in the event of such 
movements

§  Target individuals who have been impacted by 
dementia and lost function in their legs, allowing us to 
focus on preventing falls from a seated position


