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Gruppenarbeit ::: Genauigkeit von GPS

. All satellites have 2. All satellities know their
clock set to exactly exact position from data
the same time / sent to them from the

- system controllers

4, The signals
travel to the
receiver delayed
by distance
traveled

Time and
3. Each satellite orbit position
transmits its position
and a time signal

5. The differences in
distance traveled make
each satellite appear to
have a different time

6. The receiver calculates the
distance to each satellite
and can then calculate its
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Gruppenarbeit ::: Genauigkeit von GPS

= Warum ist die GPS-Position ungenau?
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Genauigkeit von GPS
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Genauigkeit von GPS
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= Naturliche und kiinstliche Interferenz Source of error Percent
- : : : Multipath 30-50%
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Genauigkeit von GPS
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Mobile Systeme ::: Motivation

Penetration Percentage Q3 2012
—
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Western Europe

Latin America
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North America
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Mobile Systeme

Motivation

Exhibit 1: Smartphone Penetration Estimates
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N\C Smartphone Share of the US Mobile Subscriber Market, by Age Group
share of mobile subscribers aged 13+ who own a smartphone | dates reflect rolling 3-month average
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Mobile Systeme ::: Motivation

And mobile audience growth is being driven more by mobile web

properties, which are actually bigger and growing faster than apps.

Average Monthly Audience: Top 1000 Moblle Apps vs. Top 1000 Mobile Web Properties
L Source: comScore Mobile Metax. US_ Age 18+ f

= Apps ®Mobile Web % A comparison of the

10.000 Top 1000 Apps vs.
9.000 the Top 1000 Mabile
Web Properties
shows a surprising
- resull. Not only do
mabile web
properties have
audiences that are
more than 2.5x the
size, bul these
audiences are also
growing twice as
fast.
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Mobile Systeme | GIS | Apps ::: Definition

= Mobiles System: autarkes, nicht-stationares Gerat in einer
verteilten (drahtlosen) Kommunikationsumgebung

= Mobile App: Anwendungssoftware fur kleine, ressourcen-
begrenzte Handheld-Gerate wie Smartphones, Tablets, etc.

= Mobiles GIS: Diverse Daten, Analysealgorithmen, Nutzer
und Visualisierungstechnologien, die auf einem mobilen Gerat
laufen bzw. gespeichert sein kdnnen.
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Mobile Geo-Apps ::: Hintergrund
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Mobile Systeme ::: ...und GIS

Daten

Services
Algorithmen
Plattformen
Providers/Authoren

Users (1)

=>» Interfaces

GIS
Servers

GIS Users

Web Users
Mobile Users

Web GIS

Source: http://www.esri.com
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Mobilitat ::: Definition?

= Geratemobilitat

= Bewegung im physischen Raum, unabhangig vom Netzwerk

= Nutzermobilitat

= Bewegung im physischen Raum (mobil oder stationar)

= Anwendungsmobilitat

= Zugriff auf Anwendungen und Services von dem Ort aus
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Mobilitat ::: Definition?

= Mobile Individuen
= Mobiles Setting
= Bewegung durch die Nutzung eines Objektes
= Mobile Technologie
= Endgerat - tragbar und mobil
= Mobile Information

= Ubiquitarer Zugriff auf Information

Sources: Weilenmann and Larsson (2003)
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Mobilitat ::: Definition

Mobility

Real (Physical) Digital (Virtual)

User Systems User Information ;
 Spatial | | Devicesand  Virtual | Accessto
- Movement \_Applications/ - Movement _Applications/

Source: Adapted from Krannich (2010)
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Mobilitat ::: Definition?

= Definition schwierig, weil der Begriff...
+ ...in verschiedenen Disziplinen genutzt und gepragt wird

+ ...oft undifferenziert verwendet wird

¢ ...zu generisch ist, um eine konsistente Definition zu finden

+ ...kontextabhangig ist

= "Mobility is one of those words that are virtually impossible to define in a
meaningful way. You either come up with a definition that excludes obvious
instances, or your def. is too vague; it fails to shed light on important aspects.

V4
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Mobilitat ::: Definition?

= Funktionalitat

= Zweck

=  Form und Interaktionsmadglichkeiten
= Fahigkeiten

= Personliche Mobilitat

= “Computation paradigm”

= L7
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Mobilitat ::: Definition

= “Mobil”
+ Gerat ist tragbar oder transportierbar

+ Nicht das Gerat ermdglicht Mobilitat, sondern es kann
unabhangig von der physischen Position fur
Kommunikation genutzt werden

¢+ Der Nutzer ist mobil, nicht das Gerat
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Mobilitat ::: Definition

= "“Mobiles Gerat”
+ Drahtlos (batteriebetrieben)
+ Kann wahrend des Transports benutzt werden
* Integrierte 1/0

= “Mobiles System”

+ Mobiles Gerat + OS + Anwendung
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Mobile Systeme ::: Definition

= ...vs. desktop-oriented applications
+ Design and information presentation
+ Motivation of usage
¢+ Context

+ I/0

¢+ Interaction
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Mobile Systeme ::: GI Definition

Mobile Systems

from a Gl-perspective

Mobile Tools Mobile (Distributed) Networks
Mobile Geodesy, Mobile Phones Mobile Sensors
GIS Surveying
Mobile Mobile .
p— In-situ Remote
Navigation Apps Geo-apps
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Mobile Systeme

::: Mobilitatskriterien

= Portabilitat

+ Gewicht

* Form

¢ Komponenten
= Platzbedarf

= Konnektivitat
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Mobile Systeme ::: Mobilitatsgrad

Anforderungen

Klein
Leicht
Komfortabel zu tragen

Freihandige
Interaktion

Visuelle Ausgabe
Nicht-visuelle Ausgabe

Handische Interaktion

highly
mobile
=T

Degree of Mobility

statignary

Wearable

Mobile

Portable

Stationary
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Location-based Services
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LBS ::: Begriffsklarung

= Location Awareness: “the ability of people, or machines, to make
decisions based on the awareness of their location and/or of the
objects that have influence on the decision.”

= Location-based Service: service to retrieve information based on
the user’s current location

GIS/
Spatial Database

7 NICTs*
Mobile $/
mobile
Internet s
devices

= [ocation Service: service using a technology
to locate a (mobile) device

= Begriffe LS und LBS verschmelzen
bzw. LS verschwindet zunehmend
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LBS ::: Context Awareness

Context-aware services

Secondary Personal Technical Spatial Social Physical \
context context context context context context
Prima
contez C Time Location Identity Activity )
Source: Kiipper (2005)
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LBS ::: ...aus GIS-Perspektive

=  Kontextmodellierung und -adaptierung

+ "“locations and the identity of nearby people and objects”

= Fokussierung auf den Nutzer ing and modeling

+ Anforderungen, Verhalten, Profil

= Prozessierung und Modellierung \
von raumlichen Daten | comex

= Modellierung von Orten

Human

factors b

Infrastructure
Physical | )

l environment T

—T— Location

1 \-.
Social
environment

Source: Jiang and Jao 2006
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Action Questions Operations

i orientation & where am 1? positioning, geocoding,
) dr- localisation where is {person|object}? geodecoding
» locating
aythoter —

Tt Senaen navigation how do I get to {place positioning, geocoding,
navigating through space, name| address| xy}? geodecoding
planning a route routing
search where is the {nearest | positioning, geocoding,
searching for people and  most relevant | &} {person calculating distance and
objects | object}? area, finding relationships

identification {what | who | how much} directory, selection, the-
identifying and recognis- is {here | there}? matic/ spatial, search
ing persons or objects

event check what happens {here |
checking for events; de-  there}?

termining the state of

objects

f:dll i el ]

- Source: Beinat et al. (2007)
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LBS ::: Erfolgsfaktoren

Bad/Inappropriate < Neutral line > Good/Appropriate

Equipment (screen, size,..)
Fitness to use scenarios
Substitution services

Fitness to needs, wishes
s'v‘_v\-.\‘{: \i 1

Position “quality”

Service “usability”

Service “reliability”
Cost

Not Adopted < Adoption line = Adopted

Source: Beinat (2006)
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LBS ::: (Google) Ingress

= Location-based
gaming

The world around you
is not what it seems.

= \erbunden mit
der “wirklichen”
Welt

= AR-basierte
Nutzerinteraktion

Raygun| paygun Gothic Rocket...
L

item Filter:| [[ALL]]

Ingress. The game.

It's happening all around you. They
aren't coming. They're already here

Source: http://\

knov & 458m
 Unknown Location] 650m | )
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LBS ::: Pokémon Go
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MIT

Technology
LBS o ReV|eW Topics+ Top St

Biomedicine

Pokemon Go Increased U.S.
Activity Levels by 144 Billion Steps
in Just 30 Days

The latest gaming craze increases activity levels for players,
regardless of their age, sex, or weight.

by Emerging Technology fromthearXiv  October 21,2016

Robert Butler, the founding director of the National Institute on Aging,

f once said: “If exercise could be purchased in a pill, it would be the single
7 most widely prescribed and beneficial medicine in the nation.”
E——
https://
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