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UniBw Munchen

About 3000 Students (mostly living on campus, mostly
soldiers, staff is civil, Trimester system!)

10 Faculties / Departments — 13 programs

The Faculties:

« Civil Engineering, Geodesy and Geoinformatics (Univ)
« Electro and Information Technology

« Computer Science

« Aeronautics and Aerospace Technologies
« Education Sciences

« Social Sciences

« Economics

« Business Management (FH)

« Electrical Engineering

« Mechanical Engineering
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AGIS - Gl lab

GI-Lab at UniBw M,
civil engineering faculty
founded: 1997 (Caspary/Reinhardt)

tasks:

e Education, professional training
e Research

e Research transfer

15 scientists, mostly financed from 3. Party funds
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Current research projects

Interoperability / standards GI education
e GI-Interoperability based on e GI teaching modules
XML/GML (BMBF)
e GI Normung / Standardisation * GIS- Introduction /
(Quality procedures) Virtuelle Hochschule
Bayern (vhb)
e Concepts for meta data
Projects with utilities Mobile GI Services
* Quality management e GI-based positioning of
* Q-assurance locomotives
* Process optimisation e VISPA, Paramount (LBS
Object oriented for hiker / wanderer
classification / RS e Advanced Geo-Services

(BMBF / DFG -
Geotechnologien)

Data Visualization (SVG)

I D 4
( G D) Arbeitsgemeinschaft GIS Wolfgang Reinhardt




Overview

* History
* LBS - location based services
» Example: Project Paramount

* Mobile data acquisition
* Project ,,Advanced GeoServices*
 Concept of mobile client
 User scenario
» Reasearch topics
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History: GIS & GPS integration (80°s-90's)

+ Use of (curent) position in GIS
applications

 Navigation applications
= eg.. car navigation, ,map matching*

+ Extension: Use of different sensors
» Many applications
« Example of our work: ALOIS
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Example ALOIS (1997 - 2000)

Main Task: Position of Loc’s in a factory railway network

Factory area around 4 * 8 km?, railway network: around 600 km, no GPS signal!

Position (Locom.) Central computer

e, T

Main research focus:
Position from various sensors: INS, Gyro compass, odometer (low price equipment)
Advanced map matching adopted to railway networks and different sensors

-> PhD Thesis (in german)

Applications

Ret: Meterspur GL5 ol 54

e.g. logistics
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Overview

* History
* LBS - location based services
» Example: Project Paramount

* Mobile data acquisition
* Project ,,Advanced GeoServices*
 Concept of mobile client
 User scenario
» Reasearch topics
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Location based services - LBS

+ Services which consider the current |
&% — position of the user to provideany . @,

WS content (Search for next location, (opping mai]

[
e

= tracking / safety, location aware
advertisement ...)

* Hype in 2000/2001 -> Reality?
* Necessary:

+ Mobile Equipment s }
» Service /| Content (Data) ﬁ[ ﬁ
« Communication -

« Location
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Questionaire: usage of LBS (how users want to use)
b

O Preisvergleich mit

80 1 Ortsbezug
B City-Navigator

7107
607
907
40T
307
20T
10717

O Parkplatz-Finder

B Buddy-Finder

B LBMessaging

B City-Guide

O Event-Guide

B Einkaufsfiihrer mit
Produktinfo

O Einkaufsfiihrer

O LB Dating Service

O LBGames
( 440
G D) Arbeltsgemelnschaﬂ GIS Wolfgang Reinhardt
/ (src.: Kdlmel und Wirsing 2002)




Questionaire: usage of LBS

—_—0 ——_——

O Zeitsparen
8011

71011
6011
9011
40T
3011
20T
10-

B Echtzeitige Info

O Einfache Kommunikation

B Kontakt zu Familie und
Freunden

B Sicherheit in Notsituation

B Info liber Sonderangebote

O SpaR

B PC ersetzen

0O bestimmte Anwendungen

O Neugier

O Zeitvertreib

(src.: K6lmel und Wirsing 2002)
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LBS — Architecture (example)

GSM connection

Mobile device

Handheld PC

GPS card

~~

GPRS

Azimuth sensor

Cellular phone

HTTP

Server

Services

< XML

I

3
GI-DB
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Example: Project PARAMOUNT

www.paramount-tours.com

Consortium: (12/2001 — 09/2003, EU IST funded)
.IfEN GmbH, POing(www.ifen.com) 5‘0——\

ITERN

.AGIS UnlBW MunChen(www.agis.unibw-muenchen.de) (G'

AGES
*|CC, Institut Cartografic de Catalunya www.cc.es) )
.BergwaCht Bayern (S&R) (www.bergwacht-bayern.de)

*Osterreichischer Bergrettungsdienst (S&R)

Goal: Provide services for hiker and wanderer (to increase
safety) — Show feasibility (2001!), Application: 2000!
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Identify regions where service would be possible

Look for GSM, GPS and Gl (vectors!) availability
in Alps and Pyrenees (3G synthesis)

™

\
[ ]G3 L2 Availability Alps
| | Area of Interest

N

ilometers A

Germany
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User involvement

* Questionaire in internet: ask for functionalities and

acceptable fees

Result, e.g.: acceptable fee:

25

20—

156

10

servicecosts per year

—

<5€

m

5-25€ 25-50€ 50-100€

>100 €
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Architecture of PARAMOUNT

SAR Cent Mobile Client . _
c":,:er Y Mobile Client

Client side

Server side

Comm. interface Comm. interface

ARCIMS ARCView 8.x

/\
A — T
e
DATATOUR

Spatial access
— (Gl
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Example Paramount

PARAMOUNT
Services SAR Team

| e ! ! i'=-!-
I '—."l-\:-'-.‘I f H—
e e |
Tl ey /
[ Mol !
[ Ny /
e 1!

Wanderer

=

o=l

Notmeldung

Karfen ——

POl

Routing &
INFOTOUR Fahrung

[ awinen

Wetter ———
— SAR Center Client (internet-basiert)

EEmEE 7 2 . 19 Reinhardt




SAFETOUR: SAR Centre Client

2 PARAMOUNT - Microsoft Internet Explorer

Jgatei Beatbeiten  Ansicht  Favoriten  Extras 7

28 -13ix|

J Adresse I@ http:ffpcheiko.ifen.com: 3080 par amountfwebyindex. php

j P Wechseln zu H Links

PARAMOUNT Search 'n' Rescue Center

Operator: muhe

List of SAR Teams in Mission '7'

11 teams,

‘ Users | | Geo Data | | Missions | ‘ Calls | | Teams ‘ | Logout ‘
| Load3p | |LoadMap | [ mfa |
‘ Mission | | New Team |

Members of SAR Team 25

5 members.,

1 24 Sep 2002 16:38 27 Sep 2002 10:20

25 55 Heika 27 Sep 2002 10:20 rel
BEEs hmz 27 Sep 200210:20 re
4 25 admin 27 Sep 2002 10:20 27 Sep 2002 10021
BEZE ‘gunsch (27 Sep 2002 10:20 1el
Current position: 729883 5283214 1175

1 16 = 7 Sep 2002 1444 add el del
e L & 19 Sep 2002 15:52 add rel de
L 7 add  n dal
& 19 L 7 add  pel del
5 20 BE 7 add vl dal
6 21 i & add el de
HizE = 7 24 Sep 2002 16120 add el del
823 i 7 24 Sep 2002 1621 add rel dal
9 zd4 i5) 7 24 Sep Z00Z 16123 add re de
1075 E 7 24 Sep 2002 16138 add sl del
11 28 i 7 25 Sep 200% 9:26 add ral dal
‘ Teams | | Add Position | | Add Members

sl move
el

zoom out
ctrl+shift:

zoom in

e A i
Y- 5285728

position:
728160 1620 5285573

orientation:

3 rhap status:
0-102.88a: 165°

Trails visible

|§ Tearm 28"

’7 ’7 ’7 |ﬂ Internst

‘sOverview on

Rescue actions
*Up-to-date
Positions of
Rescue teams
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DATATOUR: involvement of users

Users with GPS deliver hiking trails
(vectors) and other infos (on POIs)

IIII, ) o —:.I = LY H |
AN S o 'I
2 il \JJ/ !
'y _ tll '|_ o REy e e b
R | £~ A " \ ;’\

ff
r F I
. I
o FIES

Algorithm development:

*|dentify identical parts of trails

*Only trails who are delivered
from different users are stored
in the database (,,weights*
accorting to the number of
deliverables)

Tt i ..-...'.. ) a b
i Tt ) i \|
et
-r‘ T :;;._' -:l' ':I"' L [ ] i

*Research: Modelling of
user trustiness / reliability

I D 4
(G D) Arbeitsgemeinschaft GIS Wolfgang Reinhardt




Testarea (Bavarian Alps)

+ 2 areas in Bavaria with size: 30x30 km? (Spitzingsee
region and Bayrischzell); one area in Pyrenees

« Data of one area: /

» Vector data
Points of Interest ~470 S
Nodes ~2175
Edges ~2800
Way points ~29800

Addional information (POIs)
Top. Maps (2 scales) Pl
Arial photographs
DGM 10m grid
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In action (costs)

» Costs for GPRS usage(T-D1)

POl (~2kb) ~0,01€
Map 1 640x640 m ~0,03 €
Map 2 1792x1792 m ~0,05 €
Rendered Image ~0,25€
Average a day (2x9 Karten, 3x3D, routing ~1,5€
etc. )
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In action

. ,,rendert“__lmage

Luftbilder: © Bayer. Landesvermessungsamt

http:/lwww.bayern.de/lvermessung

I D 4
(i’j Arbeitsgemeinschaft GIS Wolfgang Reinhardt




Mobile TourGuide Hardware

Pocket PC with GPS and GPRS-Modem or Mobile Phone
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Paramount - resume

* Most user accept it (but some discussion: to much
technique in mountains!

*On-line and off-line functionalities (sometimes poor
GSM)

*SAR orgs find it very helpful: faster search!

<More information

Improved safety el
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Overview

* History
* LBS - location based services
» Example: Project Paramount

* Mobile data acquisition
* Project ,,Advanced GeoServices*
 Concept of mobile client
 User scenario
» Reasearch topics
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», Advanced GeoServices* @

Research Program ,Geotechnologien® GEOTECHNOLOGIEN

Founded by BMBF (ministry of education and research) and
DFG (german science society) (KZ 03F0381A)

Project duration: 10/2002 to 9/2005

Partner: Universitét Karlsruhe - Institut fiir Photogrammetrie IPr \

und Fernerkundung

Hochschule Vechta - Forschungszentrum fiir FIG

Geoinformatik und Fernerkundung E
EML

European Media Laboratory GmbH Heidelberg
UniBw Miinchen - AGIS \
LGS
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Main Tasks

&) Arbeitsgemeinschaft GIS

In this presentation:

complex Geodatabases

data from various

D data (Data base,

Bty in Geo Sciences

Wolfgang Reinhardt




Focus in this talk

Project part: ,,Mobile data acquisition,
update and processing®
AGIS & EML

Another name: Ubiquitous Computing
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Main tasks of this part

Access to different data from various sources
in the field (-> processing)

Generic approach, adoptable to various data
models

Architecture of a mobile client

Use of standards (no proprietary solutions)
Sensor integration

Workflows for main tasks

Quality management / assurance in the field!
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Fields of application

1. Landslide application
+ Data visualisation
* Analyses in the field
 Data capture / update

2. Application in river hydrologie (dams and
river morphologie)

3. Many others (cadastre, utilities ..)
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Concepts for mobile acquisition

Gan{  [Geop2  [cwmnd  « Use of distributed datasets in the field
| | ’ in real-time
H I H "~ * Open, standards-based architecture,

e.g. based on OGC Specifications like WFS,

WLAN / GPRS / UMIS GML, XML,...

* Integration of different measuring
instruments, e.g. GPS, total stations
(surveying instrument)

Geoclient
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Generic mobile acquisition process

Data model

CCCCCCCC

MMMMMMMMM

nnnnnnnnnn

nnnnnnnnn

SSSSSS

|
|
|
FIPS_CNTRY |
|
|
|
|

PPPPPPP

PPPPPPPPP

Feature attributes

—
/ GML/XML Schenx
_— ® point
|
I = Feature
| + line
| geometry
|
polygon

d

[Generate geo-feature]
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Landslide application scenario

Testgebiet Balingen

Legende
Wiege
w5 |bitra uf_prolyline

Test areas near Balingen

boeschunganfang_polyline

I i and Rosenheim, Germany
I =20 poooo1 - 900,000000 2

[ 500 po0001 - 910,000000
[ 910 poooat - 920,000000
[ 920 p000a1 - 930000000
[ ]930p00001 - 940,000000

Geologischer Schnitt vorn Winkelgrat zum Steinbachtal
- Schematischer Schnitt -

L egpaniche

I:I Cumdar sla=g shr
|:| Cosr@s: [Bergaier oreass

Crarjeen: 'Wohlgs schichisles: Kallos
sk sl i |

D Charjuss: epressnrsrgsl
] vermtams: smcmghaciun
e megm G 145

e Grund - ¢ Iy bkl g /
Instabdor Llrla'ha'-g-:!.-llllnlj.lm] ﬁ.;ﬁ;#

T

Wiinkelgrat

Instabior Albtrauf {Ohehqura)

source' LGRB BW h source: LGRB BW news 2002

0 1D_ 20 40 B0 B%eters
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Landslide application scenario

Test area Balingen
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Data model example

Ditch

extertO tMultiGeometry

0.1
Abstractinstrument Extensometer
Jnstrumert am e String docation:PoirtProperty

E xtensometer Measurement hhnuallnspecﬁunl'lﬂaamrf;iéﬂ

Jenght: float Jenght:float
Acouracy float Acolracy float

-

Geological objects,
pre———— measuring instruments

and measurements

Jrind: String
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Use case: Landslide alarm

Locate alarm source Geotech mobile client
in map

Download

Site map data

Check Download previous

measurements

——

goes fo field

Monitoring system

GeoUser Perform manual

measurements

If difference between measurements is significant §

e

- alarm is true !
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Use case: Landslide alarm

Geotech mobile client

What has changed in the area? 8

e.g. Ditch class

Selects Feature
Class

GeoUser \

Performs geometry
measurements

Acquires new
features

e.g. gaps, ditches, slope edges,..

Enters attribute
values

POB_RANK

PoP_cLass

quality assurance ! Dt attibutes
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Online geospatial data acquisition

Generating feature

Feature class selection

¢ Acquire New Feature{s). x|
Select feature class

ﬂiet Feature Classes \ -

v

Measuring

i Acguire New Feature(s). x|
Select feature class
TotalStationMeasurement i
Ditch ==
Measuring TotalStation
Embankment | |
Alarm i
ObservedPoint i
GeoObjectToMeasurement
ManuallnspectionMeasurement 6
I -1

GeoUser selects ObservedPoint class !

& Acquire New Feature(s).
Select feature class

Measuring

| OhservedPoint

”
< Measure

¢ DbservedPoint

pointclass

aml:description

fixed

lastChange

gml:name

Festpunkt -

Festpunkt
Gelaendepunkt
Geologischer Messpunkt
Other

OK

Cancel

Attributes form
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Online geospatial data acquisitio

System configuration

c WLAN
< =
warehouse — '
GPRS,UMTS

E T ¥ s i
e o -3 ot
i e b &,
= = e l, ~" .,
e v

Geotech_i_n-fié_ld_server

* For Balingen test area (150m by 200m)
about 6 Access Points are envisaged
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Summary Geotech project

Application scenario has been defined
Data acquisition concept implemented (Prototype)

- ,0Open System® implemented (basic services)

- Wireless access to GeoSevices, usage of data from distributed data bases
- Measurements by GPS

- Dynamic form generation for attributes input

- Feature generation

- More tests necessary -> workflows, Improvements

Data transactions / update concept (e.g. inserts,
deletes) -> WFS-T

Quality control/checks in the field

Integration of sensors based on standards
Advanced Services (.. 3D, 4D ...)
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Research questions raised

* Deficits in ,Modelling chain® (Appl. ... UML, ..., GML)

* Modelling of observation & measurements

* Integrate sensors / sensor networks, Integrate sensor data
(different kind, quality ...)

* (in progress — 1 PhD candidate — Admire Kandawasvika)

* Quality management / assurance:

* Define rules in user language in the conceptual model, translate it
to a ,system readable form*

* Involvement of workflow tools
* (in progress — 2 PhD candidates — Fei Wang, Stephan Mas)

* Others
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Examples of recently started work

1. Example: Sensor networks
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Sensor Integration — Sensor web

OGC Sensor Web T

- All sensors connected to the Web Process
- All sensors report position & observations Monitor
- Sensor modeling and encoding: SensorML

- Observation encoding: O&M (GML-based)

- Access observations through Sensor Collection Services
- Plan collections through $ensor Planning Services

- Access sensor-related metadata through Web Registry Services
- Messaging through Web Notification Services

Environmental
Monitor

Traffic
= Monitor

Sensor
Data

Satellite-borne

OGC Imaglng DE“CE g . wq -t M0A fo Commonicade Geogaphicaly
E 2002, 2003, Open GIS Conzotiom, Ine. b
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Sensor networks - examples

Relevant in our application:

* GPS - positions, together with their timestamps

 Total stations - positions plus other geodetic measurements

* Digital cameras - images showing changes of terrain appearance

 Laser scanners - terrain points for reconstructing digital elevation
models (DEM),...

» Extensometers — gaps expansions of the ditches in which they are
installed

In general
 Various types, image sensors and others
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Architecture

Sersors

Cotntns

Services

Cotmins

Clienis

Sensor type &

sensor type B sensor typen

iT

DEn

Wired wireless connection

1T

NENsSors Service

D'B| connections

ir

DE Service

JAVA HTTP, XL protocols

ir

Client A

Client B Client fn
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Sensor user scenario

\

APPLICATION SCEMARIO LUSE CASES

GET AVAILABLE SEMSORS

GET SENSCR DESCRIPTION

Geoscientig

/]

\\jcfs_ERVAHONSIr.,.1EASIJF:Er-.I1ENTS

PROCESS SEMSOR DATA

GEMERATE INMFORMATION

FERFORM SITUATIOMAL AMALYSIS
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Sensor Framework

« Each geodetic sensor should be able to describe itself (i.e. behaviour,
characteristics,...) in a common way and also publishes it’s capabilities.
Sensors are accessible via Web - as suggested by the SensorWeb.

*  Wireless (e.g. Bluetooth, WLAN) and wired (e.g. serial cables)
connections can be established for the purposes of communicating with
the in-field sensor network.

« Access to different sensor types via standard interfaces - for the
purposes of data retrieval and as well manipulation of these sensors.

 Different data from different sensors can be processed on-the-fly and
transformed into useful information. This is a very challenging task and
requires highly sophisticated services.

« Sensors data may be stored in databases using standard format (e.g.
using O& M for encoding)

« Alert / alarm should be generated if certain thresholds are reached or
exceeded.
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Examples of recently started work

2. Example: Aspects of quality Management

I D 4
(G D) Arbeitsgemeinschaft GIS Wolfgang Reinhardt




Define rules for quality management

* RDF - Ressource Description Framework (W3C standard)
* Application in semantic web field
* Allows for declarations in {Subject/Predicate/Object} form

* Predicate is a oriented graph from subject to object

@ Is capital of

@ Is inside of

ription of semantsi hor
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RDF-XML example

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 3.2 Final//EN">
<html>
<head>
</head>
<body>
@ﬁtadt: Paris </®
</body>
</html>

HTML- declaration with implicit semantics

<?xml version="1.0"?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:my="urn:city#">

T T T T Declaration of a ressource
<my:capita ttp://de.wikipedia.org/wiki/Frankreich/" /> .
Relations to ressources

</rdf:Descriptiog

<rdf:Descripti tp://de.wikipedia.org/wiki/Frankreich/"> .

</rdf:Description> ASSIgnment Of d ressource
</rdf:RDF>

RDF-XML declaration
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Ontology web language - OWL

 Also W3C Standard, 2/2004 used in semantic web
* Formal description of ontologies
» Based on XML and RDF/Schema vocubalary

* More possibilities to describe classes and properties / characteristics:

Relations between classes (e.g. ,disjointness")
Cardinalities (e.g.. "exactly one") & equalness

Typs (e.g.. ,symmetry*, ,inverseOf)

Enumerations (e.g. ,oneOf*)

* First ,trials” in our application
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Thanks to AGIS staff

Especially:

* Florian Sayda

* Roland Helmich

» Admire Kandawasvika
« Stephan Mas

* Fei Wang
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Thank you!
Questions?
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