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Overview

q Every day, there are over 1000 car accidents in 
the US due to distracted driving.

q Our goal is to create a system to improve road 
safety by keeping drivers eyes on the road longer.

q The system is a transparent heads up display that 
brings important information to the windshield.

q The objective is to make a system that is easy to 
install, use, and read.

q Notable pieces of information are speed, rpm, 
navigation, and a LiDAR based proximity sensor.
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Research Challenges

q Transparent Display: Coming up with a way to 
display information that you can see through was 
solved by use of a beam splitter. This is a special 
piece of glass that reflects only white light and 
can be positioned above the LCD to create a 
transparent effect.

q Mirroring the LCD: Because we are reflecting 
data onto the beam splitter, we had to find a way 
to horizontally flip information on the LCD. After 
trying different Python libraries and fonts, we 
finally found a solution by editing the Raspbian 
configuration file and flipping the entire 
operating system.

q Frontal Proximity Sensor: Finding a solution that 
had more range than an ultrasonic sensor and 
cost less than a long range radar was difficult. 
However, we eventually stumbled on to the cost 
effective LiDAR system which we can 
communicate through UART.

q OBDII Interfacing: We were able to do this 
through an ELM327 module and the pyOBD
library.

Results

Methodology

q The base of our system is a Raspberry Pi 3 Model B. We chose this board because it gives several 
options for wired, wireless, and display protocols, all of which we will utilize.

q To retrieve real time information from the car (speed, rpm, etc) we use an ELM327 Bluetooth module 
which we can interface to with the pyOBD library. This implementation however, is only applicable to 
cars made after 1996.

qWe use the Google Maps API to retrieve directions from one point to another. We download all these 
to the Pi and use the Adafruit Ultimate GPS module to update the directions in real time. 

q The frontal proximity sensor consists of a cost-effective LiDAR module which has a range of 12 meters. 
It is placed right behind the windshield and gives the driver brake warnings if they are too close to the 
car in front of them. A calculation is made with the speed of the car so false warnings aren’t given.

q To interface with Google Maps, we need an active internet connection. Unfortunately, the Raspberry 
Pi does not support cellular data, so the driver will have to use a hotspot generated by the phone.

qWe use a 5 inch LCD to display the relevant data. It is directly powered by the board and is connected 
via HDMI cable. 

qA special piece of 6x6 glass called a beam splitter is attached to the windshield. This is specially 
designed to reflect screens such as the LCD and provides us with a legible, but transparent viewing 
experience.

qA wireless plug-and-play controller is used to change between various displays and enter navigation 
information
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q https://www.raspberrypi.org/documentation/remot
e-access/ssh/unix.md

q https://www.raspberrypi.org/documentation/config
uration/

q https://python-obd.readthedocs.io/en/latest/
q https://cdn-

learn.adafruit.com/downloads/pdf/adafruit-
ultimate-gps-on-the-raspberry-pi.pdf
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