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Status

Usage of GPS is usage of one single device.
Questions are:

o \Where am |, or is he/she/it?

and modifications like:

o \Vhere to go”? (mapping)

o \Where was it? (tagging)
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Status

Networking 1s missing

Usage of more than one GPS-recelvers enables
¢ Measurement
ana thus

o Networking between positions on this globe.
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Status

GPS - Accuracy
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Status

GPS - Transmission &&=
Transmitting the signal from remote GPS-recelver IS d|ff|cult

Two approaches:

Transmission over an- IP-network: using: BDistributed Objects.

Additional computers and:network installation necessary on
site.

Bluetooth technology
Low range, commonly: lower than 30 m.

Not evaluated: ZigBee, Mobile phone
GPS More than WhereAml
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Motivation

The AmbiViewer-Project

The AmbiViewer-system
combines difterent
technologies and devices
ke cameras and GPS-
‘ecelvers to proauce
composite images with
virtual objects while
obeing on site.
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Motivation

The AmbiViewer-Project

Laptop Wlth G DS-reCeiver GPS More than WhereAml
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Motivation

The AmbiViewer-Project

DV_Camerla (ZOom) Wlth GPS More than WhereAml
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2 GPS-receiver and marker © W. Lonsing 2008




Speed
(€ 0.0 kmh

00 mp/h '. ' CATOoMS 0. & 0.0 mgh
0.0 knots \ J A POl 0.0 knots

= Ya¥a)

Classes of the G

~Ane

Stop all cameras

Stop all GPS

0

.

GPS More than WhereAml
© W. Lonsing 2008



GPS ...on the Mac

QN GPS

Latitude: Longitude: Altitude
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Interface of SImoleGPS
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No Framework for GPS-support on the Mac

Steps to do it:

e Connect receivers and collect GPS-signal

serial-or Bl=Interface

o Interpret the signals, most common is NMEA
Jse the Data (!)

GPS More than WhereAml
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...on the Mac
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Classes of the GPS-tree
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GPS ...on the Mac

@interface GPSPoint : NSObject <NSCoding> {

double gpslLongltudeDegree;
double gpslLatitudeDegree;
¥
Interface of GPSPoint SE R ]
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GPS ...on the Mac

@interface GPSTrackPoint : GPSPoint <NSCopying>{

NSCalendarDate *sateliteTimeStamp;

NSArray *satelitesInView;
char mapDatum;
int gpsAltitude;
float gpsDirection;
float speedOnGround;
float gpsHorzError;
float gpsVertError;
float gpsSpherekrror;
BOOL 1sValid;

3

Interface of GPSTrackPoint GiPs More than WhereAml
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...on the Mac

Longitude Latitude Altitude

Longitude Latitude Altitude
77° 13.331'W 387 59.188'N 88.7 m

77° 13.331'W 387 59.185'N 105.5 m
Speed N\ 291 f

- ———
#

Speed - 346 f

\ 7 S
f : 4 \
0.0 km/h : “ \| Deviation 0.0 kmmh i ’ ‘ \' Deviation
horizonta - ) 2nnsal
0.0 mph \ Yo :I oo ‘ 0.0 mph | i horizont;
\ altitude . A ’ atitude
0.0 knots N Time A ! 4 Time

|\/|u|t|p|e devices GPS More than WhereAm|

© W. Lonsing 2008



GPS

033626P
J"*’

‘o
Sunday Septembet 23, 2&7 - " ’

7+ 9.660' E, 504 40. {81 N ,Q'
180"

View or the satelltes GPS More than WhereAm|
Tlme'laps MOVIG, oy 6h © W. Lonsing 2008



iPhOﬂe GPS on the IPhone

The |

2hone figures out the location by
e Recelving GPS=signals

(only: 3G with build=in receiver, not external)
o [riangulating the location of nearby: cell towers
(Mmap data from Google; not |

® IS

niNg around for VWI-EI signa

20d touch))

S

(Wi-FI location details from Skyhook Wireless)

GPS More than WhereAml
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http://skyhookwireless.com/

iPhOﬂe The crippled Device

All properties of CLLocation are readonly

= |ongitude and latidute as ‘Cllocationbegrees’
pair of ‘double’ in ‘ClLLocationCoordinate2D’

»  altidute as ‘CLLocationbistance’ (double)

= timestamp as: Nsbhate’

s horizontalAccuracy and verticalAccuracy

as ‘ClLLocationAccuracy’

GPS More than WhereAml
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The crippled

Previous versions of t
contained the followir
following have Peen removed in Beta 4

IPhone

ne iPhone OS 2.1

ClLlLocation.heading

ClLLocation.speed

g A

2l changes. 1he

ClLLocation.speedAvailable

ClLLocationDirection

ClLLocationSpeed

GPS More than WhereAml
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The crippleo

IPhone

Nice looking anyhow.
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