apika YnoAoyl

Iovio MavenioTnuio
Tunua MANPopopIKAG

21épyiog Malapdg, Ettikoupog KaBnyntng




Mabnua 4:

Web AR, Web VR




H eraucnuévn rpaypartikotnta (Augmented Reality — AR), yvwpilel onuepa
avonon Xapn oTnv €upEgia eQapuoyn TNG HECW POPNTWYV CUCKEUWY OTTWG TA
Smpartphones kai 1a Tablets pe xpon TNG EVOWMNATWHEVNS TOUG KAUEPAG.

YT1rdpxouv dia@opol TPOTIOI yIa TNV avATITUEN epapuoywy AR, OTTWG:
» SDKs yia avarrucn o€ epyaAcia TTou TTapayouv native eQapuoyEg
* SDKs yia pnxavég ypagikwy (1rx Unity)

» EpyaAcia «upnAou emitrédou» (11 INdoAR)

Mia TTpoo@arn Auon avamtueng epapuoywv AR Baoiletal o€ TEXVOAOYiIEC
Web, ka1 ouykekpiyéva otn yAwooa Javascript kai Tn BiBAI0OAKN AR.js TTou
EMITPETTEI TNV UAOTTOINON OTTAWYV £pappoywyv AR TTou ekTEAOUVTAI EVTOC TOU
browser TG CUOKEUNG Kal XPNOIUOTTOIOUV TNV KAMEPA TNG KAl TOUG
a10ONTAPES (TTX YUPOOKOTTIO).

d

https://ar-js-orq.qgithub.io/AR.js-Docs/ ﬂ ﬂ


https://www.viewar.com/products/indoar/
https://ar-js-org.github.io/AR.js-Docs/

f https://192.168.1.143:3000/afra E




AR types
AR.js features the following types of Augmented Reality, on the Web:

Image Tracking, when a 2D images is found by the camera, it's possible to show some kind of
content on top of it, or near it. The content can be a 2D image, a GIF, a 3D model (also animated)
and a 2D video too. Cases of use: Augmented Art, learning (Augmented books), Augmented flyers,
advertising, etc.

Location Based AR, this kind of AR uses real-world places in order to show Augmented Reality
content, on the user device. The experiences that can be built with this library are those that use a
user's position in the real world. The user can move (ideally outdoor) and through their smartphones
they can see AR content where places are in the real world. Moving around and rotating the phone
will make the AR content change according to users position and rotation (so places are ‘anchored'
in their real position, and appear bigger/smaller according to their distance from the user). With this
solution it's possible to build experiences like interactive support for tourist guides, assistance when
exploring a new city, find places of interest like buildings, museums, restaurants, hotels and so on.
It's also possible to build learning experiences like treasure hunts, and biology or history learning
games, or use this technology for situated art (visual art experiences bound to specific real world
coordinates).

Marker Tracking, When a marker is found by the camera, it's possible to show some content (same
as Image Tracking). Markers are very stable but limited in shape, color and size. It is suggested for
those experiences where are required a lot of different markers with different content. Examples of
use: (Augmented books), Augmented flyers, advertising.



H BiBAI0Brikn AR.js Baciletal ae dUo AAAeC BIBAIOBNAKEC yia TNV
atreikovion 3D ypaoikwv oe Browsers: Tnv threejs kai Tnv A-
Frame

https://threejs.orq/

https://aframe.io/



https://threejs.org/
https://aframe.io/

AR.js with Image Tracking + Location Based AR

Import AFRAME version:
<script src="https://raw.githack.com/AR-js-org/AR.js/master/aframe/build/aframe-ar-nft.js">

Import three.js version:
<script src="https://raw.githack.com/AR-js-org/AR.js/master/three.js/build/ar-nft.js">

AR.js with Marker Tracking + Location Based AR:

Import AFRAME version:
<script src="https://raw.githack.com/AR-js-org/AR.js/master/aframe/build/aframe-ar.js">

Import three.js version:
<script src="https://raw.githack.com/AR-js-org/AR.js/master/three.js/build/ar.js">




2.€ Ma kevr) HTML oeAida eioayoupe TiG atrapaitnteg BIBAI0BAKeC Javascript

<html>

<head>

<script src="https://aframe.io/releases/0.9.2/aframe.min.js"></script>

<script src="https://cdn.rawgit.com/jeromeetienne/AR.js/1.7.7/aframe/build/aframe-ar.js"></script>

<script src="https://raw.githack.com/donmccurdy/aframe-extras/master/dist/aframe-extras.loaders.min.js"></script>
</head>

<body>

</body>
</html>



210 <body> tn¢ HTML c€eAidag eicayoupue yia oknvn Pe 1o tag <a-scene>
N OTToia E€ival ATTAPAITATN YIA VO TOTTOBETACOUPE OE AUTH TO TTEPIEXOMEVO
TTou BéAoupe va deicoupe

<a-scene embedded arjs='sourceType: webcam; debugUIEnabled: false;
detectionMode: mono _and matrix; matrixCodeType: 3x3;'>

</a-scene>



210 <a-scene> 1nG HTML oeAidag eicayoupe Eva video TTPOKEIPEVOU va TO
XPNOIMOTIOINOOUNE apyoTEPA YIa va To O€ifoupe. YAIKO TTou €ival
d100€01u0 yia TN oknvr) To ovopaloupe Asset.

<a-assets> <video crossorigin="anonymous'" id="videoID" autoplay
loop="true" type="video/mp4" preload="auto" src="url to the
video"> </a-assets>

AvTikaBioToupue pe Tn d1EUBuUvoN Tou apyeiou video



[MpooBéToupe oTn cuvexela (MEoa OTo <a-scene>) Markers — gikovidia Ta
OTTOIa OTAV AVIXVEUTOUV ATTO TNV KAMEPA Ba EVEPYOTTOIOUV TNV EMPAVION
Tepiexopévou o AR

<a-marker type="pattern" preset="custom" url="url to the marker"> </a-marker>

AigeuBuvon Tou apxeiou TTou TTEPIEXEI TO Market

EpyaAscio Onuioupyiac Markers g custom pattern



https://ar-js-org.github.io/AR.js/three.js/examples/marker-training/examples/generator.html

MT1ropoupue va opicoupe 3D povTéAa — Baoikd oxruaTta Ta oTroia 8a
eM@avioupe otnv 006vn. O TTapakaTw KwoIKAG opilel Evav KUBO Kal HEoa
oTov nuIdlagavr) KUBo évav «KOPTTO/TTEPIEAIEN» (torus-knot).

Baloupe ta Trapakatw ME2A o010 <a-marker> TTpoKEINEVOU VA
gM@avidovTal UE TNV AViXVEUON TOU CUYKEKPIPMEVOU marker

KUBog nuididgpavog

<a-markergt gfF="pattern" preset="custom" url=

.githubusercontent.com/arjanvanbekkum/arjanvanbekkum.github.io/master/augmentedreality/epicshit.patt" >
<a-box position="0 0.5 0" material="opacity: 0.5; side: double" geometry="">

<a-torus—kpot radius="0.26" radius-tubular="0.05" animation="property: rotation; to: 0 360 0; loop: true; dur: 5000" ></a-torus-knot>
</a-box>
</a-marker>

MepitrAegn (torus)




MTTopouuEe va opicoupe marker TTou va EVEPYOTIOIEI TNV EPQPAvVION video
(QuTOU TTOU €iXauE OpioEl JE TO <asset> TTponyouNEVWIC.

<a-marker vidhandler preset="custom" type="pattern" url="url to the pattern">

<a-video src="#videoID" width="1.4375" height="1" rotation="270 0 0">
</a-video>

</a-marker>

To ID 1Tou cixaupe dwaoel oto Video étav 10 opicaue oTo <asset>



Balovtag Tov rapakatw kwdika oto <HEAD> t1n¢ HTML o¢€Aidag, péoa
o¢ €va <SCRIPT> TAG , opifoupe é€vav handler yia Tnv apxIKoTToinon Tou
video , Tnv €vap¢n avatrapaywyngs Kal TNV TTavon otav avixveueTal i oxl
TO marker.

AFRAME . registerComponent ('vidhandler', ({

init: function () {
this.toggle = false;
this.vid = document.querySelector ("#videoID")
this.vid.pause() ;

b,
tick: function () {
if (this.el.object3D.visible == true) ({

if ('this.toggle) {
this.toggle = true;
this.vid.play();
}
} else {
this.toggle = false;
this.vid.pause() ;

1)



MT1TopouUuE va opicoupe marker TTou va evepyoTrolei Eva 3d HOVTEAO e
Kivnan.
H d1euBuvaon atrd otrou Ba avakTnBei To HovTEAO

<a-marker id="memarker'" preset="hiro"> /

<a-gltf-model src="url to the gltf model" position="0 0 0" rotation="0 0 O"
scale="0.03 0.03 0.03" animation-mixer="clip: Take 001; loop:repeat">
</a-gltf-model> </a-marker>

... ] €&va OTATIKO JOVTEAO

Custom marker 1ou Bpioketal oo idlo folder pe TNV html oeAida

/

<a-marker type="pattern" preset="custom" url="test marker.patt" >
<a-gltf-model src="statue.glb" position="0 0 0" rotation="0 -140 40" scale="1.5 1.5 1.5"> </a-gltf-model>

</a-marker> \

MTtropouUpe va eg@avifOUPE TO HOVTEAO PE KATTOIA TTEPIOTPOPN KAl KAIJOKO

3d povtého (GLB format) trou BpiokeTal oto idio folder pe Tnv html oeAida



TENOG TTPETTEl VA BAAOUE KAl I camera JEoa OTO <a-scene>

<a-entity camera=""></a-entity>



[ [oh Vil 00:55 & (oA Fil"] 0056 & ok "]

) @ hilabdiionio.grs < (@ 3 ) @ hilabdiionio.gr: < (@ Y @ hilab.di.ionio.gr/ <

(rtck the Code of the'safe ——

—__tuing Techoram.

\

Avoigre o€ uttohoyioTr) TN 2eAida pe Ta Markers: http://spalamas.eu/\WebAR/markers.html

Avoi¢te 010 KIVNTO T o€Aida pe TN WebAR e@apuoyn
(TTpoooxn xpeldletal https yia va emiTpéwel o browser va avoiéel n kapepa): https://spalamas.eu/\WWebAR



http://spalamas.eu/WebAR/markers.html
https://spalamas.eu/WebAR

A-FRAME

A-Frame 11.0 - AR, Quest 2 ..

Hello WebVR

Model Viewer

Hand Tracking
Responsive Ul

360° Image

360 Video

Anime Ul

BeatSaver Viewer
Moon Rider

Gunters of OASIS &
Supercraft &>

Super Says &
Towermax Fitness &
A-Blast &
A-Painter &

A Saturday Night %~

Subscribe to get updates on A-
Frame and our VR projects!

SUBSCRIBE

https://aframe.io/

A web framework for building
3D/AR/VR experiences

Make 3D worlds with HTML and Entity-Component
For Quest, Rift, WMR, SteamVR, mobile, desktop

GET STARTED

Special Sponsors SUPEI%.-ED“IM



https://aframe.io/

Building a Basic Scene

Hello, A-Frame!




Ortav doulevoupue pe 10 A-Frame 1a apyeia mrpémmel va ta @IAoevouue oe Web Server, o
OTTOIOG PTTOPEI va TPEXEI Kl OTO OIKO UAG UTTOAOYIOTH).

‘Evag ammAdg TpoTTog yia va eykatacTtriooupe tov Apache Web Server oto PC pag eival
eykaBiotwvtag 1o XAMPP T1ou emimmAéov eykaBiotd kai Tn Bdon Acdopévwv MariaDB
(MySQL) kai Tn yAwooa TTpoypaupaTiopou PHP.

Apache Friends Download Add-ons Hosting Community About Search

(=] XAMPP Apache + MariaDB + PHP + Perl

What is XAMPP?

XAMPP is the most popular PHP development
environment

XAMPP is a completely free, easy to install Apache distribution
containing MariaDB, PHP, and Perl. The XAMPP open source

package has been set up to be incredibly easy to install and to
use.

XAMPP

Download a8 XAMPP for Windows £ XAMPP for Linux @& XAMPP for 0S X
Click here for other versions 8.1.10 (PHP 8.1.10) 8.1.10 (PHP 8.1.10) 8.1.6 (PHP 8.1.6)

https://www.apachefriends.orqg/



https://www.apachefriends.org/

Starting with HTML

<html>
<head>
<script src= ></script>
</head>

<body>
<a-scene>
</a-scene>
</body>
</html>

—EKIVAUE JE MIa AdEIa oKNVI YPAPOVTAG TOV TTAPATTAVW KWOIKA O€ £EVa
HTML apxeio



[MpocBETOoUNE pIa ovTOTNTA (entity) oTn oknvn

<a-scene>
<a-box color= ></a-box>
</a-scene>

[MpoocBETOUPE OTN OKNVN €vav KOKKIVO KUBO



2U0TNMA OUVTETAYMEVWV

<a-scene>
<a-box color= position= rotation= scale= ></a-box>
</a-scene>

MeTakivoupue Tov KUBo o1 6éon 0.2.-5, TOV TTEPICTPEPOUME KATA 45
MoipeC aToug Agoveg Y Kal Z Kal Tov HeyeBUVOUNE KATA 2 ag OAOUG TOUG
ACOVEC



2TOV UTTOAOYIOTH MTTOPOUHE VA KivoupaoTe pe Ta TTARKTpa WSAD kal va
oTpéPoupe To BAUa pe click kar drag Tou Mouse.

2T0 KIVATO UTTOPOUME VA TTEPICTPEPOUUE TO KIVNTO




[MpoobBéTovTag éva TTepIBAAAOV

[MpwTta TTpooBEéToune TN BIBAIOONRKN yia Ta TTEPIBAAAOVTA

<head>
<script src= ></script>
<script src=
></script>
</head>

MT1TOpOoUuE META VA TTPOCOECOUNE Eva aTTO Ta £TOIUA TTEPIBAAANOVTO

<a-scene>

<a-box color= position= rotation= scale= >
</a-box>
<a-entity environment= ></a-entity>

</a-scene>






[MpocBETovTag pia uen (texture)

<a-scene>
<a-box src=

position= rotation=
scale= >
</a-box>
<a-sky color= ></a-sky>

</a-scene>

Apxeio eikdvag pe Tnv uen (texture)

Edw xpnoiyotroiouue pia eIkova TTou
@INogeveiTal o€ évav web server 010
Internet. Av n ikéva BpiokeTal oTov OIKO

Mg server TTpooappoloupe Tn dlelBuvon
KATaAANnAa.




Opilovtag pia elkOva oav OVTo

<a-scene>
<a-assets>
<img id=
<img id=
</a-assets>

<a-box src= positN on= rotation= scale= >
</a-box>

<a-sky src= >
</a-sky>
</a-scene>

EdwW xpnoigotrolouue Ta <a-assets> yia va opicCoUlE apxeia TTou PETA
MTTOPOUE VA TA XPNOIMOTTOIOUNE HECQ OTn OKNvr TTX oav textures N
background




[MpoobBéTovTac éva eTTiTTedo oav £dAPOog

[MpoocBEToupe €va texture yia 1o £daPog

<a-assets>

<img id=

(0)]
hr
Q

I

</a-assets>

<a-plane src= rotation= width= height=

</a-plane>

AlaoTdoelg

MepioTpo®n yia va £xel cwWOTO TTPOCAVATOAIOUO

EmavaAnyeig Tou texture
OTIG OUO dIACTACEIG



[MpooBéTovTiag pwTIouO

MepIBAAAOV QWTIONGG

//////////;7

<a-light type="ambient" color="#445451"></a-1light>
<a-light type="point" intensity="2" position="2 4 4"></a-light>

\ TNUEIAKOS PWTIOPOC




[MpooBéTovTacg Kivnon oTov KUo

<a-box src="#boxTexture" position="0 2 -5" rotation="0 45 45" scale="2 2 2"
animation="property: object3D.position.y; to: 2.2; dir: alternate; dur: 2000; loop:
true">

</a-box>

Animate the entity’s object3D’s position’s Y axis.
Animate to 2.2 which is 20 centimeters higher.

Alternate the dir (direction) of the animation on each r
goes back and forth.

eated cycle of the animation so it

Last for 2000 millisecond dur (duration) on e

Loop or repeat the animation forever.



https://aframe.io/docs/1.3.0/core/entity.html
https://aframe.io/docs/1.3.0/core/entity.html

[MpooBéTovTag aAANAETTIOPACEIC

<a-camera>
NpocBEToupe OTN OKNVA HIa KAPEPQ PE Evav cursor <a-cursor></a-cursor>
</a-camera>

<script>
var boxEl = .querySelector ( ) ;
boxE]l .addEventListener ( , function () {
boxEl.setAttribute ( , {x: 3, y: 3, z: 3});
1) ;
boxE]l .addEventListener ( , function () {
boxEl.setAttribute ( , {x: 1, y: 1, z: 1});
1),
<

MpooBEéToupe oTov KUBO £vav EvenListener Tou eAEyxel TTOTE O CUrsor PTTaivel 0TO ECWTEPIKO TOU KUPBOU Kal
otTav autd cupBei TpITTAao1adel To pEyeBOG Tou . Etriong TrpooBéToupe EventListener Trou étav o cursor Byel

aTTO TOV KUBO TOV ETTAVAPEPEI OTO APXIKO TOU PEYEBOG

To mapatrdvw <script> pETTel va 10 BAAOUNE avaueoa oTo </a-scene> Kal 1o </body>



[MpooBéTtovTag 'Hyo

MTtTopouue va TTpocBécoupe rixo Bdalovtag 1o avriotoixo TAG <audio>

<audio src="https://cdn.aframe.io/basic-guide/audio/backgroundnoise.wav"
autoplay preload>
</audi'®>

AiguBuvon apxeiou rxou

AuTépaTn avartrapaywyr] Axou

[Mpétrel va dnAwooupe oto Chrome 611 emMITPETTOUME TNV avaTTapaywyn fxou atrd tn oeAidal!!



[MpooBéTovTag onuelakod (spatial) Hyo

MTtTopouue va TTPocOECcOoUE X0 0 oUYKeEKPINEVN Béon BalovTag To avTioToixo TAG <a-sound>
Méoa oTn oknvr). H évtaon Ba au&dvetal étav TTANCIGoupE Kal Ba PelwveTal OTav
ATTOPAKPUVOPACTE ATTO TNV NXNTIKN TTNYN.

AiguBuvon apxeiou fxou
<a—-scene>

<a-sound src=
autoplay= position= >

</a-sound>

</a-scene>

©¢on Tou fixou

Mpétrel va dnAwooupe oto Chrome 11 EMTPETTOUME TNV avattapaywyn fAxou atro tn oeAidal!!!



[MpooBétovTag Keipevo

<a-entity

text="value: Hello, A-Frame!; color:

position="-0.9 0.2 -3"
scale="1.5 1.5 1.5">
</a-entity>

#BBB"




Tov KwOIKa Kal 0dnyieg eKTEAEONG yia Ta duo Trapadeiyuara (Web VR
kal Web AR) Ba Bpeite oTa UVODEUTIKA apXEia e TO UAIKO



	Slide 1: Γραφικά Υπολογιστών
	Slide 2: Μάθημα 4:
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

