
GoPro camera platform uses a 802.11 Wifi standard for 
establishing a tunneled connection to a device for 
exposing API’s for streaming video

Raspberry Pi collects and processes the GoPro video feed

Software Stack

   Provide feedback through the steering wheel 
   (haptic), Raspberry Pi (visual), or Sound
              

⬗ Many simple situations can be covered by our system, but 
with more time and resources more edge cases and 
variables can be accounted for.

⬗ The system is modular and can be enhanced with an 
array of other peripherals.

⬗ Every year, tens of thousands of automobile accidents are 
directly linked to drowsy and distracted driving

⬗ Sentinel minimizes a the distracted time using a lightweight, 
non-invasive solution, computer-vision based solution

⬗ Proposing to use two small cameras in a non-obtrusive 
location with a clear view of the driver’s face and the road

⬗ Detect factors like drooping of the eyelids and head 
position while the car is in motion

⬗ The camera will be able to capture the driver’s use of a cell 
phone or other handheld distractions

⬗ Sentinel will provide a verbal warning, a flashing light, or 
haptic feedback on the steering wheel to prompt the driver 
to pull over and rest or seek other assistance
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⬗ Haphazard driving detection using lane markings 

⬗ Use car direction in tandem with head direction in making 
decision

⬗ Potential users include insurance companies, rental car 
agencies and concerned parents

The eye classification model is a fine 
tuned version of ResNet-50 that 
determines whether or not the driver’s 
eyes are open or closed
The driver’s head position is estimated 
by a vector whose vertical tilt angle 
determines if they are distracted
Vehicle motion is determined using 
Lucas Kanade optical flow to describe 
the difference between frames
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We used Lucas Kanade optical 
flow to determine vehicle motion. 
We computed the magnitude of 
the normalized sum of the vector 
differences between frames. The 
magnitude compared to a defined 
threshold determines the boolean 
output.

We trained our eye classification model for 20 epochs 
with an Adam optimizer and 3700 training images. The 
overall accuracy of this model is almost 87%. The mean 
squared error loss of our model is 0.31.

These example outputs show intermediary steps in our 
system. Pictured above are the bounding box and pose 
estimation of the driver, the left and right eye slices, and 
the final eye classification output.

⬗ Difficulty in detecting eyes and faces when drivers wear 
glasses or sunglasses and in low light

⬗ Side profile detracted important information needed for 
face mapping

⬗ Vehicle motion estimation is not always accurate due to 
relative motion of its surroundings

⬗ Head position does not necessarily reflect a driver’s 
attentiveness to the road


