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Goal

❑ The system is meant to be used as an after market product for 
drivers for increased safety and increased alertness while driving

❑ The device should be able to record images of the road without any 
interaction from the driver while the car is being driven

❑ The system should then be able to perform object recognition on 
these images to detect the presence of street signs such as speed 
limit advisories, pedestrian crossings, and exits on the highway

❑ Based on the circumstances and the recognized sign, the driver 
should be alerted with an audio message
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Real-Time Sign Recognition Device

Research Challenges

❑ The first is that a sign will not always be recognized. This will 
happen either because the image itself is unclear meaning there 
maybe a problem with our camera or because our program was 
interrupted in some stage of image recognition.

❑ The initial design for this project involved using Bluetooth to 
control the device. In order to connect to the iOS core Bluetooth, 
Javascript code would need to be incorporated natively into the iOS 
code. This would require special bridging headers for the iOS 
device to interpret the code

❑ The decision was made to connect to the Raspberry Pi through the 
built-in WiFi adapter instead. In this way, any device that can 
interpret HTML requests can control the Raspberry Pi

Motivations

❑ In recent years, much investment and research has been dedicated 
to developing autonomous vehicle systems: vehicles that can react 
accordingly to adverse road and weather conditions

❑ .The project we propose is an ”advisory system,” along the lines of 
these latter assistive technologies,relaying important information 
to a human driver

❑ This device provides access to autonomous recognition for any 
vehicle, rather than being only available with more advanced 
vehicles 

❑ Uses Faster R-CNN, an object detection system that 
performs both region proposal (detect where a sign 
is in an image) and object recognition (detect what 
kind of sign it is)

❑ Implemented in Caffe, a flexible open-source 
framework for deep learning designed for speed and 
modularity

❑ Trained Faster R-CNN on the LISA Traffic Sign Dataset, the largest 
fully-annotated US traffic sign dataset

❑ 47 different classes of street signs distributed by real-life frequency

❑ Achieves good accuracy and precision for well-represented classes

❑ Able to connect to Raspberry Pi and control camera using a Restful 
API from any device that can handle HTTP requests over a 2.4GHz 
network 

Cost Analysis 

❑ Implement a system for uploading data to server 
for statistics and extrapolating data from certain 
areas

❑  Implement second layer of optical character 
recognition (OCR) for recognizing text-based 
street signs

❑ Build up dataset with more data sourced from the 
Internet and real-life video recordings to improve 
accuracy

Raspberry Pi 3 Kit $80

16 GB MicroSD 
Card

$15

Car adapter $19

Total $114

Future Work 

Figure 2. A sample sign recognition, with
category label and score.

Figures 3 and 4. Our project expenditures, and the assembled device.

Figure 1. A simplified diagram of how the device processes images.


