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ABSTRACT

This paper introduces the concept of floating note and proposes an approach to a floating note application. The approach
is considered to increase the value of public access wireless networks. The service was implemented as a web service in a
public access WLAN network. The architecture of the system and the implementation of the service are described.
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1. INTRODUCTION

Use of public access networks has increased as users have been given new messaging
technologies. Internet has increased its popularity with E-Mail and Instant Messengers,
mobile phones with SMS messaging. As public access Wireless Local Area Networks
(WLAN) become more available, there is a possibility to introduce new kinds of
messaging services that take advantage of user positioning.

By considering the location of the user a service can display information that is useful only
in a specific location. In this paper this approach is used to create a public messaging
system that gives users a possibility to view and post messages that are bound to the user’s
current location. Messages will stay “floating” where they are posted for everyone to see.
If you’ve ever felt like scribbling something clever on a wall somewhere, now you can.
This doesn’t even require a wall, only a suitable device to open your eyes for the Floating
Notes (FN).

Floating Note system was designed after considering existing messaging services. The
messages are shown in a structure that resembles message forums on the web. Figure 1
illustrates how users can see their current location and the topics of messages in that
location. A person could walk into a café, sit at a table, enjoy a nice cappuccino and admire
the view from the bar. He could then post a note from his table commenting on the
experience. Another customer could then read the note when he arrives at the same table,
take a picture with his digital camera and then post his own message with the current view
from the table.
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Figure 1. Floating Note service.

Realization of the previously mentioned application requires a positioning system. In a
WLAN, positioning can be performed multiple ways. The easiest way to determine the
location of a user is cell based positioning. Cell means the coverage area an Access Point
(AP). A WLAN network normally consists of multiple cells. Granularity of the location
information is equal to the size of the cells. If more accurate results are required, they can
be achieved for example with signal strength measurements from several access points [5].
Predetermined measurements from a client device are used to form a signal map. The
position of the device is determined by comparing signal measurements to the signal map.
An example of a commercial product of this type is the Ekahau Positioning Engine (EPE)
[2].

2. FLOATING NOTE APPLICATION OVERVIEW

The application developed in this work was named "Skyline". The name "Skyline" derives
from outdoor use, floating messages and clear visible skyline of the testing area by the lake
Saimaa in Lappeenranta Finland. The "Skyline" was built for use in the WLPR.NET [6],
which covers parts of Lappeenranta. Floating Note is a centralized server-side web -service

using PHP: Hypertext Preprocessor (PHP) to generate pages and MySQL database to store
information about users and messages.

Users can access the service with a laptop or a PDA device that has a web browser and
access to WLPR.NET. With this service users can post notes containing text or images to



specific location in the WLPR.NET coverage area. Notes in a specific location can be
browsed by topics and individual notes can be selected to view the content of the message.
The service also allows users to select other locations than their own. An administrator
interface was implemented to allow control over content and users.

3. ARCHITECTURE OF FLOATING NOTE SERVICE

The FN application acquires the location information of a user from a separate service.
This service is the Location Information Service (LIS), which was developed in the
laboratory of Communications Engineering at the Lappeenranta University of Technology.
LIS allows FN and other services to get information on a users location in the WLPR.NET.
Figure 2 shows the positioning environment divided in layers. FN, other services, LIS and
the positioning system are located in the WLAN network. The services which need user
information use Simple Object Access Protocol (SOAP) to access LIS.
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Figure 2. The positioning environment and Floating Note application

3.1 Operation of Location Information System

LIS is middleware that provides access to location information for different services. LIS
was originally developed to be used for public WLAN services. The functionality of LIS is
illustrated in Figure 3. The positioning system which LIS uses is cell based. RADIUS
service is used to gather user location information to a position database from the wireless
access points. LIS can then retrieve position information from the position database, which
is updated from RADIUS data.

LIS has a user interface where users can register their devices. In the registration process
users select a LIS nickname to use as their identification. The registration process
determines automatically the MAC address pf the device used for the registration. This
MAC address is used to position the user. Services like FN can register themselves to the
LIS. When users log in to LIS management interface, they can then see a list of registered



services in the LIS. Users can then select which services are allowed to use the location
information of the user. When a service sends a request for the location of a specific user,
the service identifies itself by name and authenticates itself with a password. The request
contains the LIS nickname of the targeted user. Finally, LIS checks if the service is
allowed by the user and sends the response.

Service interaction with LIS is done with SOAP. SOAP is a lightweight protocol for
exchanging typed and structured information between peers [1]. SOAP enables the service
to call methods from the LIS. LIS provides a set of methods, which can be used to query
location information. LIS retrieves the actual location information from a database and
sends an answer for the service. LIS methods can also produce a list of locations or set
triggers for tracking users. Triggers can be used to notify the service when the user
specified in the trigger changes location [4].
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Figure 3. Interaction between the LIS and the service [4]

Figure 3 shows the components related to the LIS service system. A user has access to the
WLAN network via a wireless access point. The location information of the user's device
is stored into a Position Database from where it is retrieved when the user executes an
action in the Service that requires the location information of the user. The Service uses



SOAP to pass requests to the LIS. The request specifies the user whose location
information is to be retrieved from the Position Database. LIS authenticates the request
and passes the acquired information back to the service.

3.2 Operation of Floating Note

Operation of Floating Note service is presented in Figure 4. A HTTP server (Apache) is
used together with a PHP interpreter. The service is basically a collection of PHP scripts
which process user input and data from a database, messages (text + images) and location
information from the LIS. Database is used to store information about registered users and
posted messages. Messages can include images, which are uploaded to the server and
stored in a directory. LIS queries are run when a user opens a page that needs location
information.

When a user opens the main page the of the Floating Note service, the user’s current
location is requested from the LIS and the newest messages are fetched from the database.
If a user views the content of a note, the service asks for the body of the message from the
database with possible links to images. The service then shows the contents of the note as a
HTML page for the user.

Currently LIS provides only the unique identifier of an access point as the location
information. Also the low number of AP’s limits the positioning accuracy. The FN service
can handle more accurate locations when they are presented in identifiable strings.
Location browsing would then require more categorizing than in an access point oriented
approach.
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Figure 4. FN application architecture

To be able to use the Floating Note service, users have to create an account in the service.
This way the LIS nickname, that is required to be able to retrieve the location information
of the user, can be stored as an attribute in the registration process. Users can then be



identified and moderated more easily. There are two types of users in the Floating Note
service: a normal user and a system administrator. The main user interface of the normal
user includes the following functions:

Viewing message topics in a certain location.
Viewing a whole note.

Writing a new message.

Adding an image to a note.

Selecting a different location.

The system administrator has a different interface for monitoring the Floating Note service.
The Floating Note service has automatic clean-up functions that are used when there are
too many messages in one location or too many images in the server. The administrator
must still handle all the messages that have offending content or otherwise violate the rules
of usage.

3.2.1 User Interface

The main screen displays a specified amount of notes in a location. A user can browse
through to older or newer messages and then select a note to view it wholly. Figure 5
shows the main screen and Figure 6 is an example of a note. Lower banner in Figure 5 has
all the buttons required for navigation and the upper left button takes the user always to the
current real location. A user can select a different location by pressing the location
description in the upper banner on figure 4. A new location can then be selected from a list
of all the locations in the service.
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Figure 5. The main screen
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Writing a new note is done by pressing “New” on the lower banner in Figure 5. When
writing a message the user can add an image to the message by sending it to the server or
browsing through images that are already on the server. The user is not limited to posting
to his current location but can change the location when writing a note.

3.2.2 Administrator Interface

The administrator is given tools to control the service. Users can be searched via keyword,
their information can be viewed and registration deleted if necessary. The screen shows
some amount of the newest messages in all locations. The top of the administrator interface
is shown in Figure 7. The list shows the whole note with images and the list can be
browsed chronologically. Images can also be browsed and deleted separately.
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Figure 7. Administrator interface

An important part of the system administration is assigning new location descriptions. The
LIS service provides an unique ID that expresses the WLAN cell where the user is situated.
The administrator should then assign his own description that expresses the location more
comprehensible to the user.

4. DISCUSSION

This paper presents an approach to a Floating Note system that gives the mobile user of a
WLAN network a possibility to leave notes in different physical locations. The approach
was specified so that it would benefit from communication and use of the network. The
user requires only a laptop or a PDA with a web browser and a WLAN connection to take
full use of the service. Users can leave notes that have an image attached to it or view notes
from other locations from their current position.

The application was implemented and tested in the WLPR.NET public network in
Lappeenranta. Users are register to the service, which is controlled by an administrator



who has also control over the users and content throughout the system. The service leaves
many options and possibilities for further development. New functionalities can be added
to the service, which could be for example creating different views for different user
groups.

Swedish Institute of Computer Science has developed very similar application called
GeoNotes. Major differences between Floating Note and GeoNotes are architectural.
GeoNotes retrieves the location information and does most of the message editing and
sorting on the client-side whereas Floating Note works entirely on server-side. GeoNotes is
implemented with Java and is being tested at StockholmOpen.net network [3].

Message boards were also considered for their ability to develop and grow into popular
interaction forums. With message boards users can have conversations about specific
topics and anyone can participate by posting a message. It was considered that Floating
Note could work similarly with the current location as the base of the discussion topic.

REFERENCES

[1] Box Don, Ehnebuske David, Kakivaya Gopal, Layman Andrew, Mendelsohn Noah, Nielsen Henrik, Thatte
Statish, Winer David, Simple Object Access Protocol 1.1, W3C Note, 2000. http://www.w3.org/TR/SOAP/
[referred 27.5.2003]

[2] Ekahau corporate homepage. http://www.ekhau.com/ [referred 1.5.2004]
[3] Fredrik Espinoza, Per Persson, Anna Sandin, Hanna Nystrom, Elenor Cacciatore, Markus Bylund: GeoNotes:

Social and Navigational Aspects of Location-Based Information Systems, Proceedings of the 3rd
international conference on Ubiquitous Computing, Atlanta, Georgia, USA, pp. 2 - 17, 2001, ISBN 3-540-

42614-0

[4] Koskinen Kimmo, Spacil Radek and Jouni lkonen: Location Information System - a description of a
positioning middleware system, submitted for WMASH'04, October 1, Philadelphia, 2004.

[5] Seppénen Antti, Gathering and using location information in WLAN, Master’s Thesis, Lappeenranta

University of Technology, 2002
[6] Wireless Lappeenranta Network Project web-pages. http://www.wlpr.net [referred 1.5.2004]




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


