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struct a topological map of each path. For navigation, the
system uses the same sensors to navigate the user to any
pre-recorded end-point. The large body of prior work on
Wi-Fi localization [1], demonstrate localization accuracies
of around 1 M. However, such accuracies were achieved after extensive training and data gathering. We argue that the
accuracy of location estimation required for navigating a visually impaired user does not need to be so high and especially that it should not come with such a high training tax.
Previous systems offering navigational assistance such as [6,
8] either require GPS coverage or necessitate the existence
of detailed maps. Other solutions geared towards blind users
were found burdensome to carry or require expensive ultrasonic / laser sensors, [7, 5]. Employing building structure
models, [4], RFID tags, [9] or server farms, [3], involve a
high installation burden. In our system, we only require the
user to walk a particular route once, with perhaps the help
of a sighted guide, before the system can provide navigational assistance. Visually impaired users have to make extensive use of their senses of hearing and touch in order to
avoid obstacles. Contrary to previous work, our system uses
vibratory feedback and swipe gestures for the majority of
user interactions, whilst it makes only judicial use of speech
recognition and a screen reader.

ABSTRACT

Visually impaired people have a harder time remembering
their way around complex unfamiliar buildings, whilst obtaining the help of a sighted guide is not always possible or
desirable. By sensing the users location and motion, however, mobile phone software can provide navigational assistance in such situations, obviating the need of human guides.
We present a simple to operate and highly usable mobile
navigational guide that uses Wi-Fi and accelerometer sensors to help the user repeat paths that were already walked
once.
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INTRODUCTION

During training, the user walks a route and records turns using swipe gestures on the phones touch screen, a quick input
method that offers minimal destructions to blind individuals. Meanwhile, the user records any landmarks via speech
recognition so that touch-typing is avoided. After completing the route, a topological map is computed by combining Wi-Fi fingerprints with accelerometer data. For navigating on a previously traversed route, the user can start from
any point on that route and choose, using the phones screen
reader, a specific end-point or landmark on that route to be
the destination. The system directs the user to walk straight
for a number of steps or to turn accordingly. Turns are additionally pre-announced in advanced, whilst if the user has
taken a completely wrong direction he can be guided to turn
around. However, the system might not be able to take corrective action in all cases that the user has geared off the
recorded path or if the Wi-Fi topology has changed drastically. For constructing the topological map, we group sequential sets of Wi-Fi probes which exhibit similar signal

Visually impaired people might need many hours of professional mobility training in order to get familiarized with a
new indoor environment, such as their new place of employment. We present mobile phone software which allows
the user to record a route inside a building, including its
turns and important places of interest, such as The Door to
my Office. The system can then help guide the user on the
same path. During the training phase, the system correlates
the physical trajectory of the user with the Wi-Fi and accelerometer sensor readings from the mobile device to con-
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dently find their way on any route they had previously traversed once. Its minimalistic gesture-base interface has
made it simple to operate even while holding a cane or trying
to listen to environmental sounds. Despite the high amount
of training or the expensive sensors required in previous
work, our system seems to be very accurate for navigational
purposes as only on one out of the 23 tested paths, our user
was given a belated turn instruction only by a few seconds.
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CONCLUSION

We have presented a practical and useful navigational aid,
which can remind visually impaired users how to indepen-
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