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@OSNABRUCK

CPTJUNIVERSITAT The Project Zoowiso @:

= General Information —
= System components

= The project website
= Livestock
= 2D-maps
= 3D-views

= Games
= Geodata
" Zootogo - Il e
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CPLJUNIVERSITAT The Project Zoowiso @:

@OSNABRUCK

General Information

= Funded by the DBU

geférdert durch

= Start 2007 - “End” 2009 DBU A

www.dbu.de

= Partners

* Institute for Geoinformatics and Remote Sensing

= Osnabrueck Zoo ‘.
L] 4
zoo  \GF

OSNABRUCK
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8?%%%?% The Project Zoowiso (jgF

System Components

. Apache Web Server

All important data is stored
s sy in a spatial database

PostgreSQL  Spatial Database

apbender Mapbender  WebGIS Client

Data maintenance via CMS
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@8?%%&%‘% The Project Zoowiso - Website (g
Start

= Project homepage — www.zoowiso-0s.de

| Welcome 1o ZooWisO - Zoo Wissen Online - Zoo Osnabrueck  zoowso-os.de e i
{

home | Svavtoch | voutage | Zdmep | Meco | rayensndtosrs | peodets | shost theprogect | copyright | gemes

Welcome to all animal lovers and enthusiasts of the zoo of Osnabrueck, On this website unique
information about the animals of our zoo are available, plus maps and routes for a zoo-visit,

O From Axolot] to Zebra:

Mere you can Ind vy anmal, you're rterested n!

O On safari:

Use the roo-toers crested By our 200-peda0o0ues

Many paths leading through the z00:

Find your personal way through the 260

Hescue me!

Whach speces from the 200 are endangered?

O Navigate through the z00: o ANl animal info in one hand:

Mare you can find the locatoen of sl anmals as free geodata Downdosd the anmal-afo for you mobde devwce.

O All around andmalistic: Live stock accessible:
360 -degree-panoramas delvenng an amarng nsight to the

Here you can ind an accessbile version of the bve

s ock
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RN The Project Zoowiso - Website (jgF

Animals

= Alphabetical and taxonomic overviews

Welcome 10 ZooWisO - Zoo Wissen Onine - Zoo Osnabrueck  zoowso-o0s.de

bome | westock | voutage | Ddmep | eco | ralyesendtowrs | peodets | shost theprogect | copyeight | gemes

T e

umummwmamm (LaxOnomesch) sortiart (ssehe Farbiogande),
Detadhonte Informabonen 2u dan Tiarsn erhalten Se Uher de wituelan Schautafein,
alle - o elatos « wachnids - malacostracans  ewedts - cantiagecus fsh o bony fshes  amphdians « repties  beds o mamemals

e - A-0-C-D-F-F-G-H-T-1-K-1L-M-N-0-P- -R-S-T-U-V-W- -¥-2

Bactrian Camel (camel) Comelus fevus dbactrianus

cwood ungulate
Loy

poster

2 Bl Starfing Leucopsar rothschiaV
cass:
brrds

o
- Passerdormes

amidy:
starkngs

poster
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@%%%ng The Project Zoowiso - Website (g
2D Maps

= Species by animal class on a high res. aerial photograph

i Welcome 1o ZooWisO - Zoo Wissen Online - Zoo Osnabrueck  zoowso-os.de deutsch |
|

bome | bastoxh | motoge | 26map | Moo | raiyessndtosrs | peodets | sbost the progect

Orte vor Interesse

¥ Wege

CCXUC

Y. Tweridasse
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8?%%?% The Project Zoowiso - Website (i
3D Views

= Interactive panoramas linked with the database
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@OSNABRUCK

CFTJUNIVERSITAT The Project Zoowiso - Website @:
Games

= Memory in a different way you have to know the name'

| Welcome 1o ZooWisO - Zoo Wissen Onlne - Zoo Osnabrueck  zoowso-os.de

T i Bl
Elenantilope
i ||v'- *
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ORI The Project Zoowiso - Website (jgF

Geodata

= Free geodata for GPS devices (gpx)

Welcome 1o ZooWisO - Zoo Wissen Onine - Zoo Osnabrueck - zoowso-0s.de

oo bve stoch o0 to gu Mmep | Mo | mbpsnasdioers | geodets | sboet the progect copyrght | gemes
o

S48 QN ale 10 COWEONS e waYDOmEE 1Of YO OB -

vare_atnkas.gox
«Pumi Versians"t 0 encoMNg«"150-8550-1" S1aNAM0N 04" 00 T>< 00 Kming « TS AWww RO00rale COMCPI/1” creatons"2 0043 IGF -
Version="1 17 eming x5tz h Swwa w3 0rp 200 LML Schema-nstance” u schemal ccadon="Has Swww 1500 0rale comvGRX 11
NED AW 02O COMGCPU 110 s ><matasaty> <auhor> <aame»IGF - Chvstian Plass <nama > <author<keyworas > <{COATARCE 'J

09, DEUDs “lcapwords » «/metacaty» «apt 1it="02 25 15840438017° lon="R 07051 2812105847 «name » Anslol «name » « Sesc Ambystoma
IMENCANIM - AMSySRMIRAIC « 3HIMIN0VORSC><OTR> AMPhdeans o> <Bme> 2011.7.21T10 37 S72 <Ame><sym> animal s <sym»
wpts cwpl Lat="52 2920080 TI6050° lon="8 0708 13 06RTE22 7 «name=Thise iiged Potyon Frogunames «desc-Epidobates color -

dant 00 « 2ADININIES C><Omb> AMEN DN S <OME»<ime>20 1.7 24T 1037 572 <time><5ym> animals <'syme<wpt><wpt g
M2 240231 X226 e R OT0AST 20N T v erame s Dyeing 232 Fogenamer«desc>Dendrosates Bncionus - potron dan ¥og -

A pregm= of the Lasdede o Gemmbirrratacs atd Nermte Sermeg of $a Lirvwerstty of Oanelvueck 0 comperstien ofh the Joe Osratrwnck mponscred by Yhe 08U
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CFTJUNIVERSITAT The Project Zoowiso - Website (EK;; =
@()SNABRUCK
Z0o to Go

= (Public) mobile zoobook (server side generated)

Welcome 10 ZooWisO - Zoo Wissen Online - Zoo Osnabrueck - zoowso
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@OSNABRUCK

(T JUNIVERSITAT Where are the Tortoises? @:
Orient Yourself in the Zoo

Common practice

Overview maps with

= generalized paths

= important buildings

= |ocations of the most
well known species like
elephant, lion, giraffe...
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CPLJUNIVERSITAT Where are the Tortoises? (jgF
@()SNABRUCK

Locating a Species

The Website allows to locate a species before a visit.

Welcome 1o ZooWisO - Zoo Wissen Online - Zoo Osnabrueck  zoowso-os.de

weestock | youtege | Mmep | Ideco | ralyesendtosrs | peodets | shout the progect | copyright | gemes
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%?%‘%@E Where are the Tortoises? (jgF
Locating a Species

Digital Zoobook

The digital (offline) zoobook provides
= animal data (digital photo, distribution, habitat...)

= shows the visitor's position only indirectly
(when standing in front of a cage)

Internet Dplo of T L 1734 X

-
.
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@%%%R%g&g Where are the Tortoises? (jgF

Locating a Species
Digital Zoobook (WebOS)

The digital zoobook with WebOS (not yet completed)
= Ajax / Interactive Map / First attempts with GPS

Dighales Zoob... * 07:26

[start [animats [endangered [search [?

Welcome to the 200!

)
<
sl

Digital Zoocbook V 1.0

umschaiten auf

[start [animats [endangered [
speces name
Spl

African Spurred
Tortoise

Black spider monkey

Long-spine
porcupinefish

Orangespine
unicornfish

&G

[start [animats [endangered [search [?

clole[FIG[H[T

7th International Symposium on Digital Earth

- Perth, Australia - August 2011— M. Ehlers, C.Plass




ALUNIVERSITAT
@OSNABRUCK

Where are the Tortoises?

Locating a Species

Downloaded free GPS data and GPS tracks

Visitors with a GPS device can
= navigate to a species via line of sight

= walk along a track (i.e. track “animals of africa”)

Afr.Grey Hornbill
o tam )
o Afr.Bush Elefant

4.9%m 139°

o Afr.Grey Parrot

5.11km 137°

37
Afr.Wild Do
Afr.Spurred Tortois
bt s.zmg 140°

"Animals of Africa
Distance: 642 m
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CFLIUNIVERSITAT Where are the Tortoises? (égi =
OSNABRUCK
Locating a Species

What other possibilities exist???
Implemented’, not yet finished?, intended?

= Offline / online zoobook with aerial photographs’
= \WebOS zoobook with interactive map?

= Android application with GPS3

= Augmented reality application?
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CTLJUNIVERSITAT Augmented Reality @:

@OSNABRUCK

Content

= Definition

= Applications

= Potential Applications

= Wikitude and layar

= Example University of Osnabrueck
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@()SNABRUCK

CPTJUNIVERSITAT Augmented Reality @:
Definition

Definition of Augmented Reality

= “Augmented reality is a technology which integrates the computer-generated
scene to the real world.

= [t provides a mixed scene of virtual information and real scene for users

through the display devices such as head mounted display (HMD), glasses,
projectors, general displays and even mobile phone screens.

= [t can make users interact in a more natural way with the real and virtual objects
in the environment.

=  Augmented reality technology expands and supplements the real world rather

than substitutes the real world completely.”
Yan, Yun, Liang, Yu and Zhang, 2011
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@%%%R%g&g Augmented Reality (igF

Applications
Applications as of 2011

=  Advertising: Usage of AR to promote products via interactive AR applications is becoming common now.

= Task support: Complex tasks such as assembly, maintenance, and surgery can be simplified by inserting additional
information into the field of view.

= Navigation: AR can augment the effectiveness of navigation devices.

. Industrial: AR can be used to compare digital mock-ups with physical mock-ups for efficiently finding discrepancies
between them.

=  Military and emergency services: Wearable AR can provide information such as instructions, maps, enemy locations,
and fire cells.

= Art: AR can help create art in real time integrating reality such as painting, drawing and modeling.
=  Architecture: AR can simulate planned construction projects.

=  Sightseeing: Guides can include labels or text related to the objects/places visited. With AR, users can rebuild ruins,
buildings, or even landscapes as they previously existed.

=  Collaboration: AR can help facilitate collaboration among distributed team members via conferences with real and
virtual participants.

. Entertainment and education: AR can create virtual objects in museums and exhibitions, theme park attractions,games
and books.

. Performance: AR can enhance concert and theater performances.
=  Translation: AR systems can provide dynamic subtitles in the user's language.

Extract from Wikipedia, 2011
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@%%%R%g&g Augmented Reality (igF

Applications

Potential applications

" Devices: Create new applications that are physically impossible in "real" hardware, such as 3D objects interactively
changing their shape and appearance based on the current task or need.

= Multi-screen simulation: Display multiple application windows as virtual monitors in real space and switch among them
with gestures and/or redirecting head and eyes. A single pair of glasses could "surround" a user with application
windows.

. Holodecks: Enhanced media applications, like pseudo holographic virtual screens and virtual surround cinema.
=  Automotive: eye-dialing, navigation arrows on roadways
=  "X-ray vision"

= Furnishings: plants, wallpapers, panoramic views, artwork, decorations, posters, illumination etc. For example, a virtual
window could show a live feed of a camera placed on the exterior of the building, thus allowing the user to toggle a wall's
transparency.

. Public displays: Window dressings, traffic signs, Christmas decorations, advertisements.

" Gadgets: Clock, radio, PC, arrival/departure board at an airport, stock ticker, PDA, PMP, informational
posters/fliers/billboards.

=  Group-specific feeds: For example, a construction manager could display instructions including diagrams at specific
locations. Patrons at a public event could subscribe to a feed of directions and/or program notes.

=  Speech synthesis: Render location/context-specific information via spoken words.

. Prospecting: In hydrology, ecology, and geology, AR can be used to display an interactive analysis of terrain
characteristics. Users can collaboratively modify and analyze, interactive three-dimensional maps.

Extract from Wikipedia, 2011
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CTLJUNIVERSITAT Augmented Reality @:

(JOSNABRUCK
Augmented Reality Browsers

Wikitude and layar

Most known AR browsers are Wikitude and layar

These browsers interact with the hardware of the mobile
device and overlay the camera view with virtual

information
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CPTJUNIVERSITAT Augmented Reality @:

(JOSNABRUCK
Augmented Reality Browsers

Wikitude

“... Wikitude World Browser is a fun, innovative and
informative Augmented Reality ( AR ) platform allowing
you to discover what’s around you in a completely new
way...

Wikitude will overlay the camera’s display and the objects
you look at with additional interactive content and
information — really cool!l"

Extract from www.wikitude.com, 2011

ol
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@OSNABRUCK

CTLJUNIVERSITAT Augmented Reality @:
Augmented Reality Browsers

layar

“A beautiful, fun augmented reality app that shows you
things you can't see”

Extract from www.wikitude.com, 2011
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®g§%§{s@g Augmented Reality (igr

Example University of Osnabrueck

= Testing on the doorstep (layar)
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Fruavrstr - Using Augmented Reality at the Zoo (g

Content

= Goals

= Technical background
= Testing a layer in layar
= Testing layar at the zoo

Logged in as Christian Plass [T Log out

Home » My layers

cplass's layers and publishing info

Layers My inf

Test your layer

Create alnew layerl|

Layer name reptiles { Load layer! |
My Layers
i Before requesting publication, please test your layer against layer testing instructions at http://layar.pbworks.com/Lay truction
Layer name
TG Ean=t i q
ayer: reptiles
N FRET 7 pare 3 _ .
¢ $ rd tortoi 3
Vel im Zo0 Oenabrtck (o g -copard tortoise R | satoii | Fora J|  Filter Settings:
—
B ) N\ Cy 3 Api version
Saugetiere im Zoo Osnabriic == Geochelone pardalis 2 ’
R distance:42.0653481497 L 40 -
order: turtles
Mammals in the Zoo (mamm: s familly: tortoises
Reptilien im Zoo Osnabrck ( lat = 52.249779, lon = 8.070499 10000 m
Birds in the Zoo Osnabriick (
Accuracy
100
Country code [Germany]
de - Germany <
e [en]
en - English -

Load POTIs'

Current location: 52.24983859785881, 8.071110248565674
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@OSNABRUCK

gounvirsar - Using Augmented Reality at the Zoo @:
Goals

= Why using AR at the zoo?

= [ncreasing use of such mobile hardware and software

* Young people (mostly not very interested in
environmental themes) use this technology

— AR is a modern way to present a company / zoo
— AR will bring more visitors to the zoo?
— AR to interest (the youth) in environmental themes?
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gounvirsar - Using Augmented Reality at the Zoo @:

(JOSNABRUCK
Technical Background

* Prerequisites

MySQL database

= The structure of a table containing the data for an AR
Layer is predefined

Webspace with PHP

= The access script is written in PHP and also
predefined

— User fills the table and configures the script
— User creates layers in the (online) developer section
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[JALJUNIVERSITAT

R Using Augmented Reality at the Zoo (jgF

Technical Background
= Table in the MySQL database

phpidy At

A8 docalbomt b e lapar o ] lagar sepeiion on
B (e s e e M
- UCrater bartc . == . URL
........ s w53 st
- - "
.
R title - http://igf-
i . p
S African I S — srv-maps.igf.uos.de - -
e el A2 20400614) [Lgsab o, oader - < 0 L] 1
Spurred | R e “ fzoo/layar/bilder 10__. ‘
N ;:v.::d._ EOSTET [ p L) 0
Tortoise
x* family b l'.:“w XCCINT
1]
fandy.  Cotnd <3N
aret Bewded
Dragan
oy Comeve LIIRE
e
ravay Corexe
AN Soow
-y
vy Foeest
fcaer Jorsotw
e

bewts

Some important fields are “title”, “lat”, “lon” and imageURL.
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Fruavrstr - Using Augmented Reality at the Zoo (g

Technical Background

= But the zoo data is stored in a PostgresSQL database

ph pPgAd m | n Postgre SQL 8.4.8 |5uft auf localhost:5432 —- Siesind als™  “ angemeldet
@ ohopgadmin: [ 200 - 5200 tie _pun
g Server 2
= [§ PostgreSQL Durchsuchen

* kartografix_schule

* kartografix_schule_dev 12345

™ mapbender 2 2 6

Aktionen gid the_geom objekt_id name_de name_en kategorie_id kategorie_name_de kategorie_name_en
* mapbender_zoo
- 1098 0101000020EB7A00006666666619384A41666666CE8D175641 16 Afrikanischer Elefant African Bush Elephant 4 Sa#228;ugetiere  mammals

i postgres 1257 0101000020EBT7. 74284A4100 08D175641 194 Grautokko African Grey Hornbill 3 Va#246gel birds

[ i 1206 0101000020EB7. B274A41CDCCCC2CA2175641 112 Graupspagei African Grey Parot 2 vaz24eigel birds
NULL 0101000020EB7AQ0009A 1934284A416666662656175641 274 Spornschildr&#246;te African Spurred Tortoise 2 Reptilien reptiles
1105 0101000020EB7 D92B284AS1 175841 34 Afrikanischer Wildhund African Wild Dog 4 S&#228;ugetiere  mammals
1542 0101000020EB7A00003333327224284A41000000609E 175641 286 Lederkoralle Alcyoniidae 10 Blumentiere corals
1219 0101000020EB7A0000CDCCCCECE3384A41CDCCCC2CTC175641 137 Alpska Alpacs 4 Sa#228;ugetiere  mammals
1548 0101000020EB7. 4A41333322B39F 175641 277 Ochsenfrosch American Bullfrog Amphibien amphibians
1285 0101000020EB7, 1384A41666666666E175641 181 Nandu American Rhes 3 Va#246,gel birds
1428 0101000020EBE7. 929284A41 333D39A175641 158 Blauer Antennenwels Ancistrus 8 Knochenfische bony fishes
1187 0101000020EBTA0000E17A148E20284A415C8FC2F59B175641 74 Arabischer Bambushai Arabian bambooshark 5 Fleischflosser lobe-finned fish
1451 0101000020EB7. £284A41 74175841 7 Eisfuchs Arctic fox 4 Sa#228ugetiere  mammals
1477 0101000020EB7A0000CDCCCCCC17284A419A899F95F 175641 252 Chinesische Zwergwachtel Asian Blue Quail 3 Va#246;gel birds

Coordinates are stored in a different format and coordinate system
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TR Using Augmented Reality at the Zoo (jgF

Technical Background

Solution: cronjob (with coordinate transformation)

E[]:IQG‘J )] FeWBe =1 [@sDa w EOF® @WG =l
tm ica,gpx | = 5. cron; ph
78 $abfrage koordlnate @pg query (" SELECT objekt id, X(Transform(the ~_geom, 4326)) as X °
79 $x wert=@pg result (Sabfrage koordinate,0,'x wert');
80 $yfwert:@pg_result($abfrage7koordinate,0,‘yfwert');
81 if (Sx wert>0 AND Sobjekt aktiviert==1)
82 {
83 if (Szaehler tmp==0)
84 {
85 Szaehler tmp=1;
86 }
87 elseif ($i>0)
88 {
89 Sinsert tmp.=",6";
90 }
91 $insert tmp.="('$lfdnr','".Ssprache["Familie"].": S$objekt familie name', 'Sobjek_
92 }
93 }
94 }

The cronjob script (PHP) is an update script and periodically executed
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@OSNABRUCK

gounviersar - Using Augmented Reality at the Zoo @:
Technical Background

= Process sequence

layar service

Zoo project server mobile device

The AR Browser can integrate current animal data now
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RN Using Augmented Reality at the Zoo (jgF

Testing a Layer in layar
= Video

Test your layer

Layer: mammals
a ngh o

»»»»»»
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@()SNABRUCK

gounvirsir - Using Augmented Reality at the Zoo @:
Testing layar at the Zoo

= Layar on a (less powerful) device — here is the tortoise!

m \ub—u-w..

African Spurred Totto

ht
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cmuwversar - Using Augmented Reality at the Zoo @:

@OSNABRUCK
Testing layar at the Zoo

= Using layar for orientation during a zoo visit
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@OSNABRUCK

gounvirsar - Using Augmented Reality at the Zoo @:
Testing layar at the Zoo
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cmuwversar - Using Augmented Reality at the Zoo @:

@OSNABRUCK

Testing layar at the Zoo

= Seeing animals that are not there

-~ ' |

7
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(T JUNIVERSITAT Conclusion and Outlook @:

@OSNABRUCK

= First attempts of using AR very promising
= AR is a modern way to present animal and environmental data
= AR seems to be suitable for the projects goals

Further Steps

= Publishing the layers

= Get a feedback

= Testing further functions of layar

= Testing Wikitude

= |ntegrating the results in the follow-up project “Expedition Moor’

J
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FATJUNIVERSITAT Contact and further Information @:

@OSNABRUCK

Universitat Osnabruck
Institut fur Geoinformatik und Fernerkundung (IGF)
Barbarastr. 22 b

49076 Osnabruck | G F
Manfred Ehlers Christian Plass
E-Mail: E-Mail:

mehlers@igf.uni-osnabrueck.de cplass@igf.uni-osnabrueck.de

Web:
WWW.ZOOWISO-0S.de
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(L )UNIVERSITAT
@OSNABRUCK

Thank You

for your attention!
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