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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 determined, the user gets turn by turn directions to the 
destination. If the user misses something and takes a wrong path, the system is able 
to detect the same, let the user know and accordingly guide him/her. 

•Also, when the user is very close to the destination, he/she can trigger small 
buzzers near the door of the room to get the exact location. These buzzers are 
triggered by the wireless network.

• Commonly used utilities like lifts/ staircases, restrooms etc. have pre-defined hot 
keys for all buildings. 

• Low cost - within `4000
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Introduction

• Possible indoor localization systems:

• GSM

• GPS

• RFID

• Ultrasonic

• RSSI

• IMU
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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 user’s mobile serves as the interface to the user, giving voice output 
and taking input through the numeric keypad. 

• The maps for various buildings are stored on a web server which can be 
downloaded over GPRS to the user’s mobile when the user enters a 
building. 

• Also, these buildings will have small buzzers/speakers installed near the 
doors of rooms/places, which can be triggered by the specific user who 
enquiries for it, upon reaching there.
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Block Diagram
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Components/ Kits to 
be used/ ordered

Mobile App development part:
1.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:
1.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 Tasks:

User device development:

	

 I.	

 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
	

 II.	

User device hardware development: 
	

 ⁃	

 Making PCB for:
	

 ⁃	

 MCU
	

 ⁃	

 Acc+Gyro+Compass
	

 ⁃	

 Bluetooth
	

 ⁃	

 Printing, soldering and verifying the user module PCB
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Mobile application and maps application 
development:

	

 I.	

 Application for Symbian OS:
	

 ⁃	

 Accessing SPP on BT and interfacing with the MCU
	

 ⁃	

 Voice output and keypad input
	

 ⁃	

 Loading data from web; and hosting the same on a server
	

 ⁃	

 Running functions f and g on mobile if needed. 
	

 II.	

GUI Application for converting image to .map format
	

 ⁃	

 Specify the Data structure for storing maps
	

 ⁃	

 Select the platform for GUI (web based (Ajax etc.) or desktop based)
	

 ⁃	

 Feature detection algorithms from the image (SIFT etc.)
	

 ⁃	

 GUI Development
	

 III.	

Division of processing burden between mobile and MCU
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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.

• If possible we’ll collaborate with them, as 
they are willing to provide industry 
standard hardware design.

• INS based localization is still an area of 
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Brochure
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Web Link

http://sites.google.com/site/ins4vi
As requested, the site has been kept in the private 
domain, with TAs, students and mentors given access to 
view and edit the site.

15Thursday 19 August 2010

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

