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Concept

* Upon entering a building, the user module triggers a request for downloading the
map for the place.

* Next, the user’s mobile reads out the various options that the user has for the
particular building, as well as allows the user to do a custom search if he knows
where to go.

. Once the destination is determlned the user gets turn by turn dlrectlons to the
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Introduction

® Possible indoor localization systems:
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Solution

The user device consists of an Inertial Measurement Unit (consisting of an
accelerometer, gyroscope and compass.) and a Bluetooth capability.

We shall attempt to localize the user through the Inertial Measurement
Unit, used in conjunction with map of the building.

The user module is interfaced to the user’s mobile over a Bluetooth link,

and the users moblle serves as the mterface to the user, glvmg v0|ce output
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Block Diagram

BLOCK DIAGRAM — INDOOR NAVIGATION
FOR THE VISUALLY IMPAIRED

Building
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Components/ Kits to
be used/ ordered

Mobile App development part:

| .Mobile: A loaner Nokia N73 running Symbian OS 3.0 available and is being used
for the project.

2. Bluetooth Modem - to be procured from SparkFun

User Device Development part:

| . Accelerometer :MMA7361LC
2.Magnetometer :AK8973
3.Gyroscope : ITG3200
4.Microcontroller :ARM7
5.Some support components

For now, we are using the IMU Data Logger available in the lab (consisting of the
above Accelerometer, Magnetometera and Gyroscope) to test out our algorithms.
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Major lasks:

User device development:

|. f(acc_data, gyro data, compass_data) -> (x,y,orientation). Give f.
- Given data, find error vs time graph for INS
- Capture data from custom components into the MCU
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Mobile application and maps application
development:

|. Application for Symbian OS:
- Accessing SPP on BT and interfacing with the MCU
- Voice output and keypad input
- Loadlng data from web and hosting the same on a server
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Gantt Chart
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Collaboration

Prof.Vinay Joseph Ribeiro is looking for
students to work on the INS system he is

developing for Marvell Technology Group
Ltd.
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PROTOTYPE DEVELOPMENT SO FAR

We have been uzing Texas Instruments’
CC2431DK plar{u:'m to serve az the
wirelezz node network tor simulation and
testing purpozez. Since itz an open
pla:;orm, migrating to custom board u

. To keep the uzer
device higl ly comparib]e with most of the
mobile phonez in the ma t - epecially the

-amart phonc—:, we :’1&'\.‘9 b’:ET‘.

developing the uzer application tor
-
S

ymbian OS, the mozt co

mobil ]
Meazuremer

being analyzed zo that exact information
about the uzerz movement can be moat

meaningtully interpreted from it.
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THE USER
EXPERIENCE

$One of the aime of the project has
been to keep the cost of user module
low - within $100.

$Upon entering a building, the ueer
module triggere a requeat for
downloading the map for the place.

Jl\'ext, the user’s mobile reads out
the various optionsa that the user has
for the particular building, az well as
allowes the user to do a custom

search if he knows where to go.

$Commonly ueed utilities like lifts/
staircases, restroome eto. have pre-

defined hot keye for all buildings.

$Once the deetination ie
determined, the user gets turn by
turn directions to the destination. If
the user mizzes comething and takes
a wrong path, the eystem 1= able to
detect the same, let the user know
and accordingly guide him/her.

$Alzo, when the uzer iz very cloze
to the destination, he/she can trigger
amall buzzers near the door of the
room to get the exact location. Theze
buzzers are triggered by the Zigbee
senszor network, which iz also used
in localizing the ueer, alongwith the
Inertial Measurement Unit.

The concept:
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CHALLENGES FACED BY THE
VISUALLY IMPAIRED

A visually impaired pereon faces the
problem of knowing the directions to
variouz placez he/ che might want to go
to in an indoor building - for instance, a
room number in a hotel, or a particular
chop in a mall, or say finding the correct
gate at an airport. Moreover, it iz poazible
that they might wizh to know where they
are while navigating to their dezired
location - how far it ie, and if they are still
travelling the correct route. Theze
problems make the prezence of a guide
eszential, and our project aime at making
a visually impaired perzon completely
zelf-dependent for carrying out these
tacke with the help of a uzer module and
hia/her mobile phone.

TECHNOLOGY TO BE USED

The building enabled for the device shall
be equipped with a wireless network of
Zigbee nodee. The user device consists of
another Zigbee node alongwith an
Inertial Measurement Unit (consieting of
an accelerometer, gyrozcope and
compass.) Using the zignal strength from
various zenzor networks and the Inertial
Measurement Unit, the ueer can be
localized. The ucer module ie interfaced
to the ueer’z mobile over a Bluetooth link,
and the uzer’s mobile zerves ac the

interface to the user, giving voice output
and taking input through the numerio
keypad. The mape for varioue buildings
are stored on a web server which can be
downloaded over GPRS to the ucer’s
mobile when the user entere a building.
A.lao, thece bui]dinga will have amall
buzzera/speakers installed near the doors
of rooms/places, which can be triggered
by the specific user who enquiriee for it,
upon reaching there. The block diagram
iz ae chown below:
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Web Link

http://sites.google.com/site/ins4vi
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