Devicescape SoftGP®chnical Overview

Introduction

Devicescap&oftGP$ a softwaredriven positioning service for devices and locatewmare applications.
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location information in a uniguely cosfffective manner.

With Devicescap8&ofiGPS, users can rapidly determine their approximate geolocation withoutshef a GPS

or cellular chipsetmaking SoftGPS especially suitable/ftiFi onlydevices such as netboakdf the device

already contains a GPS or cellular chipSefiGPS can complement GPS and Assi&te8 solutions ki)

significantly @creasing the time tdirst fix; and/or 2) providing coverage in areas where cellaiGPS service

is not available; and/or 3) by reducing power consumption by reducing the need to turn on the GPS or cellular
radio to determine a location.

Functionality

Whena devicds within a Soft GPS coverage area, SoftGPSlerivell K S R Spprbxh&&ldcation
(coverage areas are discussed later in this document). Softé®&E&3he list of BSSIDs (unique ID ofagcess
point) from the device WFi scan list and use the list search within the SoftGPS Locatioatd@base to retrieve
the corresponding latitudand longitudeje. i K S & f 2a0d-Idgin igfgfrbakion,df available) for thatcess
point. The SoftGPS Location Database can either be embedded in the devi@arobe accessed through the
SoftGPS Location Service operated by Devicescape (or both). The SoftGPS Locationtbetatedises the
locationlatitude and longitudgand login information, if available) to the client application.

SoftGP®an obtainlocation (and login information, if desired) using any of the following methods:

1. Using aSoftGPS Locationdlabase embedded on the devicaVhen theSoftGPS Locatiorakabase (or
a subset of the location database) is stored on the device, the BSSID isakane directly on the
device with no cellular data connection association to a \WFi accesspA Yy i NB lj dzA NE R @ hy
location is knownSoftGP$an indicate the direction and distance to the nearest availabkiWi
hotspots whereSoftGP®anautomatically connect the user to the Intern&ee Figure 1 below.
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Figure 1: SoftGPS Location Database embedded in the device.



2. Automatically associating to ANNon-encrypted accessaint. If the user is wiiin range of any non
encrypted accessgint, SoftGP$anautomatically associate to the accessm and send &pecial
lookuprequest to theSoftGP3.ocation Service without requiring full Internet access. SRGPS
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the nearest available \ARi hotspots wher&oftGP$an automatically connect the user to the Internet.

See Figure 2 below.

3. Automatically connecting to an Easy WiFi Network hotspdt.the user is within range of an Easy WiFi
Network hotspot, thenSoftGP$in conjunction the Devicescape Easy WiFi Network technodagy)
automatically connect the user to the Internet to communicate with 8&tGP%ocation Service and to
IANF LIKAOIffe& aK2¢g 0(GKS dzaSNIRA& OdzNNB ySee Rigar®2 helave y | y F

()]

Open AP

»

(99

Hotspot AP W,

....... (te3)
be

Encrypted AP

Nearby Access Points
out of range

.....

()

“- ..0
« %
. I‘ ‘Q’
Hotspot AP 'o * *e
s,

Open AP

Access Points
in range

‘0
(@)

SoftGPS automatically associates to a nearby
open or hotspot AP. No login steps are
required.

SoftGPS sends a list of in-range AP BSSIDs to
the SoftGPS Location Service using a DNS
location lookup request.

The SoftGPS Location Service provides the
user’'s current location and information on
nearby available hotspots.

If possible, SoftGPS can automatically
connect the user to the internet with one of
the hotspots within range, or notify the user
of nearby hotspot locations available for
automated internet connection that are
currently out of range.
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Figure 2: Automatically associating to an access point/hotspot

4. Automatically connecting to a commercial hotspot (oraaming partner of a commercial hotspot)lf
the user has credentials for a nearby commercial hotspot or roaming partner bGP San
automatically connect the user to the Internet to communicate with 8@tGP$.ocation Service and
graphically shovii KS dzda SN & OdzZNNBy G f 2Ol G A 2y See Fiduire 2 el NJ K 2 (

5. For devices that support cellular data connection, using a cellular data connectibthe user has
subscribed to a cellular data plan and the device is within rafgecellular signal, theBoftGP$an use
the data connection to communicate with ti#ftGP%ocation Service and to graphically show the
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SoftGP$an aitomatically connect the user to the Internet to save on cellular data charges.

6. Deferred lookup. If the device does not have an embedded SoftGPS Location Database and cannot
establish a connection with the SoftGPS Location Service, then the Soft@GP&distore a list of
BSSIDs that can be matched to a location at a later time when an Internet connection is available.
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movement of the device fortber applications, such dhird partylocationbased servicesSee Figure 3 below.
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1. Device with SoftGPS associates to an open access point. A true internet connection is not required.

2.  Thedevice sends the access point BSSID to the SoftGPS Web Service using a special messaging
technique.

3.  TheSoftGPS Web Service responds with a DNS response message including geo-location information
for the access point.

4. Devicelocation and history can be accessed via Web Service APls.

Figure 3: Tracking a device from an external application using the SoftGPS Location Service Web API

CoveragéAreas

To help visualize SoftGPS coverageregelarlyproducecoverage images which show a broad view, and
additionalKeyhole Markup Language (KMil9s for selected cities. These files will allow you to easily view
detailed,low-levelcoverage in these cities. KML is an X¥ked language schema for expressing geographic
annotation and visualization on existing or future Interbatsed, twedimensional map and threedimensional
Earth browsers. The data within these KML files can be viewed in Google Earth.

Steps to view .kml files with Devicescape SoftGPS coverage:

1. Install Google Earth on your computer, availablatgp://earth.google.com(if not already installed).

2.Run Google Earth.

od wSYFYS G(KS Fadl OKYSy(G o0& RSESGAYI GONBYl YSE FNBY
doubleclick one of the .kml files (e.g. tokyo.kml).

4.To zoom in, doule-click the left mouse button on the maf@.o stop zooming in, singldick the left mouse
button. You can also use the mouse wheel.

5.To zoom out, doubkelick the right mouse button on the mag.o stop zooming out, singtdick the right
mousebutton. You can also use the mouse wheel.


http://earth.google.com/
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used for geolocation purpose&§ecure hotspots, paid commercial hotspots (e-lylobile, Softbank, B
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locations.
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Access Point.

It is posible to turn off the pins and the rectangles by selecting/deselecting the appropriate boxes in Google
Earth.

The folowing areexample screenshotgContact Devicescape for current KML files custom views of any
location you are interested in.dsbizdev@devicescape.com
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Normal view of Tokyo Station in Google Earth

Tokyo Station Showing SoftGR&pable Access Points (Pirsd Coverage Areas (Red Rectangles)



