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The goal of this project is to design a portable
device that assists visually impaired and blind
persons (VIBP) to select a bus and find it at a bus
stop without assistance.

| 1 | Identify and locate buses within a certain range of

the bus stop.
| 2 | Communicate clearly with the user and give clear
direction to guide the user to the correct bus.
| 3 | Convey real-time information about bus arrivals.

STATEMENT OF THE PROBLEM
In response to the difficulties facing VIBP’s with respect to way-finding among bus stops, the primary goal of this project is
to design a portable device that assists these individuals in selecting a bus and finding the exact location of that bus at a
particular stop. Buses do not wait for their passengers and VIBP’s ultimately have a very hard time catching the correct bus
and/or making it to the correct bus on time without a significant amount of outside assistance.
This device will enable the VIBP to board their chosen bus with minimal outside assistance. The first phase of the project will
primarily focus on the interfacing of the tagging technology chosen with the user interface selected. The combined system
will be able to locate buses and guide visually impaired and blind users to the correct buses.
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As for the RFID reader
and tags, another design
team under the same
group of assistive devices
has purchased those for
VIBPs. However, the reader
is the Skyetek M9 model,
which costs $274.00. The
tags are passive RFID tags
of different ranges and
each bundle (50 tags)
costs $100.00.

Razor IMU
FTDI Breakout Board

Netbook

Mini USB to USB Cable

TEST PROCEDURE AND RESULTS
There is a common file shared through the internet that is updated by RGRTA and read in by our program. This common file contains the last GPS location and the last
timepoint hit by each bus on the RIT route. When the user enters in the specific bus they wish to take the program finds that bus and watches for an update that the bus reached
the bus stop timepoint. The program then waits an appropriate amount of time for the bus to pull over and then reads in the new GPS location of the bus. A vector is then
calculated between the bus and the bus stop using their GPS locations to be sent to the device group to guide the user. The code for this section was written using C#.
Read Range for Alien "G" Inlay on Wood

There are two major components in the second parts of the project;
1) the radio-frequency identification (RFID) technologies and 2) 9 degrees of freedom Razor IMU (incorporates a
3 axis accelerometer, a 3 axis magnetometer, and a 3 axis gyroscope). The RFID system consists of a UHF RFID Reader
called a SkyeModule M9 and the RFID tags from Alien Technology. The RFID tags were tested (in both indoor
and outdoor environments) to determine the best configuration to notify the user of when he or she is within
1-2 feet of the bus stop.
From the test results, the best practice is to place a 1.5-inch thick piece of wood plaque of a height of about 3 feet
on the bus stop pole with RFID tag type D or ALN-Squiggle.
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Figure: RFID Testing

Figure: RFID Tag type results for “G”
Inlay on Wood

For the other component, C-based firmware code was developed using Arduino software for the Razor IMU to
utilize those sensors in order to determine the relative position of the user relative to the starting point. Tests were
performed to calibrate those sensors, find the device limitations, and determine the accuracy of the device.
Figure: Test Results for Razor IMU using
Arduino software

RESULTS/CONCLUSION

As of now the project is currently in progress. The time frame
set for this project by the Multidisciplinary Engineering Design
Program is a total of 22 weeks. The team is currently in their 20th
week and the current actions being taken are: establishing
requirements of and preparing setup for testing all data received
from RGRTA; determining and setting up all test procedures, test
plans, and post-processing of results.
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