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INTRODOCTION

- RECENTLY, THERE HAS BEEN A LOT OF EXCITEMENT
AROUND THE CONCEPT OF THE METAVERSE
- THE METAVERSE 1S CONCEIVED TO BE LIKE THE

INTERNET BUT WITH A VIRTVAL
REALITY (“EMBODIED™) INTERFACE

- SO AUGMENTED REALITY TOO, MAYBE

+ IMVUGCH HAS BEEN SAID ABOUT HOW THIS WILL
IMPROVE MMORPGS

- THIS TALK WILL E3AMINE SOME OF THESE
QAIMS

- FIRST, THOUGH, A LITTLE ABOUT WHO | AM...




F/NAL FANTASY X/l/ SQUARE ENIX, 2014

- | CURRENTLY HAVE A /PLAYTIME OF 101 DAYS




7
+ SECRET WORLD LEGENDS, FUNCOM, 2017

- | HAD A /PLAYED OF 45 DAYS WHEN | QUIT
— PLUS 490 DAYS ON THE SECRET WORLD...




SW-TOR

. STAR WARS: THE OLD REPUBLIC, BIOWARE, 20N

"1 - )
: 4

- | PLAYED ~6H/DAY FOR 137 DAYS IN 2012
— 137 ELAPSED TIME, 33 DAYS (PO TIME




WORLD OF WARCRAFT

+ WORLD OF WARCRAFT, BLIZZARD, 2004:
‘ C S 245 0AYS




EVERQUEST

» EVERQUEST, SONY ONLINE ENTERTAINMENT, 1999
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. Parn Gylwyn.




DIKUMOD

« DIKUMOUD, COPENHAGEN UNIVERSITY, 1990

[¥2] A barrel has been left here.

An angrv-looking statue of Hoturi i1s standing here.
An angry-looking statue of Priapus is standing here.
A statue of 0Odin 1s standing behind the altar.

If you need
to get to vour guild, use the guild medallion in vour inventory. If vou lose
it, pray to the statue of 0din for another.

105m/202e/38h1 ook

You are inside the small and humble village temple in Udgaard. A simple
stone altar, with strange stone carvings, 1s placed against the north wall. A
small humble donation room 1s to the east. The temple exit 1s south to the
Yi1llage Square.

[¥2] A barrel has been left here.

An angrv-looking statue of Hoturi i1s standing here.
An angry-looking statue of Priapus i1is standing here.
A statue of 0Odin 1s standing behind the altar.

10om/202e/38h




ABERMOUD

- ABERMUD, ALAN COX, 1987

Your wimpy value 1s set to 15. See "help change’ to see what that means.

The Temple 0f Paradise
You stand in the Temple of Paradise, a huge sandstone structure whose
walls are decorated with ancient carvings and runes, some so old that even
the priests no longer know their meanings.
A single set of steps lead south, descending the huge mound upon which the
temple 1s built and ending in the forests below.
A roaring fire burns here. Its flames make the temple sparkle and glitter.
At yvour feet a huge sacrificial pit allows you to give valuables to the gods

in the hope of being rewarded.
A furled umbrella lies here.

Obvious exits are:

North : Welcome Center

South : Forest Track
Down : Forest Track

Last login: Wed Sep 1 17:43:26 2085




MOP

- MUD, ROY TRUBSHAW & RICHARD BARTLE, 1978

Narrow road between lands.

You are stood on a narrow road between The Land and whence you came.
To the north and south are the small foothills of a pair of majestic
mountains, with a large wall running round. To the west the road
continues, where in the distance you can see a thatched cottage
opposite an ancient cemetery. The way out is to the east, where a
shroud of mist covers the secret pass by which you entered The

Land. It is raining.

W

Narrow road.

You are on a narrow east-west road with a forest to the north and
Gorse scrub to the south. It is raining. A splendid necklace lies

on the ground.
*

« MUD DIDN'T COME FROM ANYTHING

+ THIS EXPLAINS WHY THIS TALK IS BEING GIVEN
BY AN OLD MAN




“THE®

- SO, LET'S BEGIN BY THINKING ABOUT WHAT WILL
FORM THE BASIS OF THE METAVERSE

- THERE ARE A NUMBER OF COMPETING
PLATFORMS

— ROBLOX, FORTNITE, DECENTRALAND, SANPBOX, ...
DOZENS MORE

— META, MICROSOFT, GOOGLE, AMAZON, ...

- THE THING IS, ITS THE METAVERSE, NOT A
METAVERSE

— |T WOULD BE LIKE CALLING FACEBOOK “THE INTERNET"
+ |T TURNS OUT WEVE BEEN HERE BEFORE...




- BACK IN THE 4920S AND 4980S, THE ONLINE
WORLD WAS DOMINATED BY 5 AMERICAN
“SERVICE PROVIDERS"

— COMPUSERVE, PRODIGY, AMERICA ONLINE, DELPHI, GENIE
- THEY WERE WALLED GARDENS

~ THEY DIDN'T TALK TO EACH OTHER OR TO ANYONE ELSE
» WHEN THE INTERNET WAS OPENED UP FOR

COMMERCIAL USE IN 4993, THEY THOUGHT IT
WOULDN'T TAKE OFF

— THEY HAD ALK THE OSERS AND ALL THE CONTENT
- THEY WERE WRONG




- WE DON'T HAVE FIVE INTERNETS, WE HAVE ONE
INTERNET

- ITS THE SAME THING FOR THE METAVERSE

- WE WON'T GET A PROPRIETAR Y METAVERSE
ONLESS THE MOLTINATIONAL TECH COMPANIES
CREATE IT TOGETHER (CHINESE INCLUDED?)
— |T WOULD HAVE TO BE AN @PEN STANDARD, TOO

- A USEFOL WAY TO LOOK AT CLAIMS ABOUT THE
METAVERSE |S MENTALLY TO CHANGE THE WORD
“METAVERSE™ TO “INTERNET"

- |F IT MAKES NO SENSE, BE WARY




UTILTY

- WHAT WILL PEOPLE ©O IN THE METAVERSE?
- MOST ANSWERS BEGIN WITH “THEY CAN.."
- THAT DOESN'T ANSWER THE QUESTION!

- WHAT THEY €AN DO ISN'T THE SAME AS WHAT
THEY Wikk 00

» IN SOME RESPECTS, THE METAVERSE |S A
SOLVUTION LOOKING FOR A PROBLEM

- YOU CAN BUY THINGS, WATCH MOVIES,
CHAT WITH FRIENDS AND PLAY GAMES IN
THE METAVERSE — BUT DO YOU NEE® TO?

» \WHAT DOES THE METAVERSE DELIVER?




LOTS

- JUST BECAUSE IT'S NOT @BVIOUS WHAT THE
METAVERSE WILL DELIVER, THAT DOESN'T MEAN |T
WON'T BE POPULAR OR UNIQUE

- THE VR INTERFACE MAY GIVE IT CRITICAL MASS

— ALTHOUGH ITS CLUNKY AT THE MOMENT,
ESPECIALLY WITH INPUT

— PEOPLE WON'T WEAR 3D GLASSES TO PLAY
MMOS, SO VR GOGGLES ARE A HARD SELL

+ |T CERTAINLY HAS THE POTENTIAL FOR NEW
APPLICATIONS OR IMPROVED @L® ONES

— ENOUGH TO SUPERSEDE THE INTERNET, THOUGH?




GAMES

+ THIS IS WHERE GAMES COME N

 MUCH OF THE TECHNOLOGY FOR THE METAVERSE
HAS ALREADY BEEN DEVELOPED FOR GAMES
— SPEQFICALLY, VIRTUAL WORLDS - MMORPGS

- METAVERSE EVANGELISTS ARE LOOKING FOR
WAYS TO IMPROVE VIRTUAL WORLDS

- GAMERS ALREADY UNDERSTAND ALl THE
IMPORTANT CONCEPTS

- INTEGRATING VIRTUAL WORLDS INTO THE
METAVERSE WOULD UNEOGCK TS POTENTIAL
AND PROVIDE COMPELLING INITIAL CONTENT




DESIGNERS

— COMMON BUILDING BLOCK'S AND

CREATE THE METAVERSE
« |TS HOW METAVERSE ADVOCAT

+ SOME GAME DESIGNERS REALLY LIKE THIS
- THE METAVERSE WILL BRING STANDARDS

FONCTIONALITY

» THIS OUGHT TO MAKE CREATING GAMES MUCH
FASTER AND LESS ESPENSIVE

- TECHNOLOGIES DEVELOPED FOR THE METAVERSE
WILL INDEED BE VERY USEFUL FOR GAMES
— THIS IS WHY X DON'T DISAPPROVE OF ATTEMPTS TO

ES SEE THIS

AFFECTING GAME DESIGN Ti

AT'S PROBLEMATIC




INTEROPERABILITY

- LET'S START WITH INTEROPERABILITY

- WOULON'T IT Bt GREAT IF YOU WERE PLAYING
THE LATEST SILENT HiLL AND SUDDENLY SAW A

POKEMON YOU COULD CAP

+ |T BREAKS THE FICTION AND
~ IT WOULD BE LIKE WATCHING A

WELL | GUESS IT'S HARMLESS

URE?

— “PLAYERS (AN CREATE THEIR OWN EXPERIENCES'

AESTHETICS
STAR TREK

MOVIE IN WHICH GANDALF SHOWED 0P

« IFITS OPT-IN ONLY AND PLAYERS CAN DECLINE
T0 GROUP WITH PEOPLE WHO D@ OPT-IN,




TRANSFORMATION

- WHAT ABOUT TAKING OBJECTS FROM ONE
GAME TO ANOTHER?
— COULD YOU SET CHARIZARD ON PYRAMID HEAD?

- TO AVOID SPOILING THE FICTION, WE CAN
TRANSFORM O0BJECTS' LOOK & FEEL

* ASSAVLT RIFLES IN SURVIVAL GAMES ARE
EPIC, BUT DON'T FIT IN FANTASY WORLDS

~ SO TRANSFORM THEM INTO WANDS OR BOWS?
- BY HAVING STANDARD CATEGORIES OF

OBJECTS AND LOCAL EQVIVALENCES, CAN'T
MOVEMENT BETWEEN WORLDS WORK?




YES AND NO

- |IT GAN, BUT ITS UNACCEPTABLE TO DEVELOPERS

» THE 1992 INTERMVUD PROTOCOL TRIED IT, BUT
FAILED BECAUSE OF TRUST ISSUES

- ANYONE (AN MAKE THEIR @WI OBJECTS IN
THER @WN WORLDS

— THIS MEANS THAT EVERYONE HAS AN ASSAULT
RIFLE EQUIVALENT

+ GAMES COMPLETELY LOSE BALANCE THIS WAY

- BESIDES, WHAT'S EPIC IN ONE GAME MAY Bt
STANRDARD ISSVE IN ANOTHER

— ASSAULT RIFLES IN WAR GAMES AREN'T EPIC




- EVEN MOVING IDENTICAL OBJECTS FROM ONE
GAME TO ANOTHER IS PROBLEMATIC

- THER IMPORTANCE VARIES GAME-TO-GAME
— APPLES IN A SURVIVAL GAME
— APPLES IN A COOKING GAME

- |[F YOU REALLY WANT TO 0O IT, GO
THROUGH AN INTERMEDIATE FORM:
— CONVERT THE ITEM INTO THIS INTERMEDIATE FORM

— CONVERT FROM THE INTERMEDIATE FORM INTO
SOMETHING IN THE TARGET GAME

- WE HAVE A NAME FOR THIS FORM: MONEY




+ INTEROPERABILITY REQUIRES TRACKING

- |F YOUR EPIC ITEM IS DESTROYED IN ONE
GAME, IT SHOOLD BE DESTROYED IN ALL GAMES
— LIKEWISE IF YOU SELL IT

- HOW TO D@ THAT?

» THIS IS WHERE INON-FUNGIBLE TOKENS COME IN
- NFTS ARE STORED ON BLOCKCHAINS

. |F TWO GAMES ACCEPT THE SAME
BLOCKCHAINS, THEN THE OWNERSHIP AND STATUS
OF OBJECTS CAN Bt VERIFIED

L= ASSUMING THEY TRUST FACH OTHER'S CONTENT




TROST

- HOLD ON ... IF THEY ©®@ TRUST EACH OTHER'S
CONTENT, WHY BOTHER WITH NFTS?

— YOU DON'T NEED A DISTRIBUTED DATABASE,
JUST A SHARED ONE

- ITS ESPECIALLY WEIRD WHEN THE NFT ONLY
WORKS IN ONE GAME
— T DOESN'T TRUST ITSELF?

- WHAT DOES OWNERSHIP OF THE NFT ACTUALLY
GIVE YOU ANYWAY?

— “THE PRISON GUARDS CAN'T CONFISCATE MY
WIRECUTTERS BECAUSE X' OWN THE NFT/™?




SCAR(TY

- NFTS ARE POPVLAR AMONG METAVERSE FANS

- THEY INTRODUCE SCARCITY AND THEREFORE
VALVE
— BASICALLY, YOU (AN SELL THEM TO SVCKERS

» THEY HAVE SOME ISSVES, THOUGH...

- FIRST OF ALL, DVPE BUGS

- IN RUNESCAPE, 72,000,000 EXTREMELY RARE
PURPLE PARTY HATS WERE DUPED IN @QNE DAY
— ROLLING BACK A DATABASE — EASY BUT PAINFUL

— ROLLING BACK A DISTRIBUTED (BLOCKCHAIN)
DATABASE - FORGET T




INVENTORY

- ITS ALSO HARD TO KEEP TRACK OF
INVENTORY IN A BLOCKCHAIN DATABASE

- “TEL ME EVERYTHING IN THIS GAME THAT

T

—

o—

om—

IS PLAYEIR OQWNS™

YOU HAVE TO GO THROUGH ALK THE OBJECTS IN
THE GAME SEEING IF THE PLAYER OWNS THEM

YOU CANT INDEX BY PLAYER

- AS FOR REAL ESTATE, OWNERSHIP MAY
MAKE SENSE IN GAMES BUT NOT IN GENERAL

IMAGINE THE INTERNET |F THERE WAS A HARD LINIT
ON THE NOMBER OF WEB PAGES IN EXISTENCE




TELEPORTATION

- REAL ESTATE IS VALVELESS IF YOU CAN
TELEPORT
— T DOESN'T MATTER WHERE |T IS

. |F YOU GAN'T TELEPORT, WHO'S GOING TO
WANT TO WALK PAST 20 3@ad@m BUILDINGS
TO GET WHERE THEY WANT TO GO?

— |T WOULD BE LIKE A WEB SITE YOU COULD ONLY
ACCESS BY SCROLLING PAST 20 OQTHER WEB S|TES

+ THIS IS AlL WELL-UNDERSTOOD (SECOND LIFE)

- METAVERSE LAND |S IN EFFECTIVELY INFINITE
SOPPLY, YOU JUST NEED A HOSTING SERVICE




- INTELLECTUAL PROPERTY IS GOING TO BE A
MESS IN THE METAVERSE
— AT LEAST UNTIL LAW-MAKERS SORT IT OUT
. |F A TEAM OF AAA ARTISTS CREATES AAA ART,
THEY'LL WANT ROYALTIES IF YOO OSE |T
— OR IF SOMEONE VISITING YOUR GAME USES |T
- THEY MAY WISH TO PROHIBIT THE USE OF
THEIR ART IN COMPETITOR S’ GAMES
- PLAYERS MAY GET LOW-RES LOOKS FOR FREE
- |ITS NOT JUST VISVAL ART, EITHER
— IT'S _SOUNDS, MUSIC, ANIMATION, FUNCTIONALITY, ...




CREATIVITY

+ ONE OF THE BIG METAVERSE FEATURES THAT
FANS PUSH IS CREATIVITY
— YOU CAN CREATE CONTENT!
- YOU CAN SELL CONTENT!
- YOU (AN MAKE A LIVING OFF THE METAVERSE!

- YOU CAN DO THE SAME OFF THE APP STORE,
SPOTIFY, KINDLE STORE, ETSY ETC
— BUT ONLY PEOPLE WITH LOCK OR CONNECTIONS DO

+ 99% OF CREATIVE WORK IS RUBBISH

— UNFORTUNATELY, MOST PEOPLE THINK THEIRS IS
IN THE 9% THAT ISN'T




PLAY TO EARN

. ANOTHER BIG IDEA IS PhAY-TO-EARN
- 0R “WORK", AS |T'S CALLED ELSEWHERE
. THIS IS NOT LIKE PROFESSIONAL ESPORTS

- THIS IS 49 GUYS IN INDONESIA PLAYING
FOR LESS THAN MINIMUM WAGE TO MINT NFTS
AND CRYPTOCOINS YOU'LL BYUY OFF THEM

— THAT THE DEVELOPER €OVULD GIVE YOU FOR FREE

- PZE WILL Bt DOMINATED BY ORGANISED
GROUPS (AS IN SECOND LIFE AND EVE ONLINE)

+ PAID PLAY LOSES ITS INTRINSIC VALUE
— GOOGLE "OVERJUSTIFICATION EFFECT"




ALSO

- SOME QTHER QUICK POINTS
+ TOMICITY IS LIKELY TO BE WORSE IN THE
METAVERSE THAN IN MMOS
— CO-ORDINATED GUILDS OF MILLIONS OF JERKS
» CLIENT SOFTWARE (AN RENDER PEOPLE
DIFFERENTLY TO HOW THEY SEE THEMSELVES
— EVERYONE'S ANIME! EVERYONE'S A €AT PERSON!
- (AN AX NPCS MOVE BETWEEN WORLDS OF
THEIR OWN VOLITION?
- THIS 1S A 50-SLIDE TALK ON ITS OWN!
- WWW.HOWTOBEAGOD.COM — FREE BOOK!



http://www.howtobeagod.com/

G

THIS IS THE ¢ITF FILE FORMAT FOR 3D OBJECTS

gITF - what the &

Conccpls
onceptual relationships between the top-level
elemems of a gITF asset are shown here:

scenes, nodes
The iTF JSON may containscenes (ith an optional
default scene). £

meshes
The meshes may contan mutiple mesh primitives.
quired

buffers, bufferViews, accessors
Sparse accessors.

Wihen only few elements of an ox differ from

materials
Each mesh primive may refertoane o the matariala thatare
contained in a gITF asset. The materials describe how an object

indices o o engenng the e ufferViews add structural information to this  a default value (which is often the case for morph  should be rendered, b,m onBnysical vl proeris T
An overview of the basics of J\’\/‘—é scene S ik o e hodas e 3 Bach estirimitve hasa ccessors define the exact type targets), then the data can be given in a very Sl 1 sy Py Rendoring (P8R ecinies, 3
the GL Transmission Format 2 2.0y “acenes®: contain an array of indices  { rendering mode, which is layout of the data. compact form using a sparse data description: 2
9253 e , oft childran. Thisaows "Prisivees (2 constant ndicating whether  “uttera Eachofthe buffersrfers - e | osisestamong BE recerer: =
Bedeath (8532 it shoul 0 binary data file, usin g
Gmﬁ.".ﬁ:‘“’“".;“:’ :f::.ﬁf& b3 1;:: ;nmlnus ¥ m weh:g a simple scene ;osnn id be mm ::x i Lo S el il B type of the data (here,  The default material model is the Metallic-Roughness-Model. 3
e = o o Hhsss er m MM‘M m s e araset baa el ot i 5 e y1zq,  SCAIOI float v-mes(r.ozr;lat Values between 0.0 and 1.0 are used to dfw'?i h:v; .:u:n me
e ' 0 Gy B the given byteLength. 2 metal, and how roug
e core of T s 3 JSON e that descrives ne eniarens (3 41 e N ) The sparse data biock _ the surface of the abject is. Tese propertes may cither be
structure and composi ontaini TN e eace. Ghothe Each of the bufferViews ¢ conaisecoune  gvenss individual values that apply to the whole object, or be 0 oz 05 or 1o
30 mooes. The topeve eemants of this Tl ave: materlal 1 accessor %=animation’| ). CEIGEDEED mwnaz e ol o ot I o e " rse data clements,  read from textures, —
i et a i
cenes, nodes i should be e o recidarkio e 55 The values refertothe .,
¢ , defini ttarvion: 2, mataciatats ( The roperies that defne  materal i he MetalcRoughaes:Hodel
Basic structure of the scene texture  bufterview, : EDEED is also given, by the index of port of the bufer s bufferview that contains 1 are summarized in the vbmﬁnlllclmuunness opject
; the materi belongs to the bufferView, 5 i the soerse dite Yooy, ekl \e main texture that will be applied to the
cameras K Loas u i 0
Each attribute i defined by mapping the attribute and an optional OpenGL ot The target Indices for oy
iew configurations for n e . avier induxc 1, DAL T bsontobopestos tovlns calns It ot red, reen.
S Chea it i st i al® T estos L Anode may containa ocal meto e ndex of he sccessor tht conans the bufer target. it 313 e sparse data values i Sl LN bdaec olacrector cotfuta Fali B B e
A — C ansorm, This conbegivenas  aRibute dota Tis dato wil be use 5 the essors define how e defined with SR values will define the color of the whole object
Geometry of 3D objects Binary data references Tera. | acoumnmojor matrixaray,  atributes when rendering the mesh. The urbunes the data of a bufferView is reference toa 30, 6,75, 0.35, 1.0 value in
ofaoiMFassetmaywierto|  srs. oL sepuate transiation, may. for example, define the PoszTIoN and the inte ey bufferView and the “mataiiichaugiasserintaze (  the “blue* color channel, and the roughness value in the *green* color
S Ve e o external files that contain the data that are required - el Dlread s of e vartices detos an saconnl omponentType s channel. The metallicFactor and roughnessFactor are multiplied
ata references and data layout descriptio 67 ion is give . by i it these valus. I o textur s gven, hen these factors define
for rendering the 3D content: utermion Th ool transorn  FOS17io% 553 200 3 R SO RN e Start of the buffenVt The values are written into the final accessor data, o s
materials o et efor o b matrix is then computed vomos,  [EEIEGEET o] e[ 05 ] ‘mis* 1 (034, 03 g contain information 3t the positions that are given by the indices “Eesitmessracter®: 0.0,
Defintions of how abjects should be rendered ol TREe RS i B e In additon to th propertis thatare defined vi the Metallic-Roughness:
wuetr: “battaros nise “tsssstatioss: Where T, Rand s are the matrices $fthe buteniew normaitestacat { Model the material may cotain ther roperes tha affct th abjec
geometry- or animation (a[salaalas] valves i 0.8,
textures, images, samplers rseampuasacaoio, B : that are created fr The data may,fo exomple be efined 882D vectors AEpeas
Surface appearance of objects ] translation, rotation and scale. o Rt B e ey e B b s LTSIy ndices The refers to a texture that contains tangent.space
Himageens The Images refec to image global transform of a n sition: e oo b kidaetiledinl Lo el ¢ natmaim(ovmauon and a scale factor that will be applied to these
Normat . . . ¢
skins X T files (PNG, JPG... that s given by the product of al local N e
Information forvertex skining | ek e Conta testrd ta for wansforms on the path from the G AN RIS ot o e e i -
the models. » oot Ames orph targets. Such surface that are occluded from liht, and thus rendered darker. Th
) Thedataofmaltile accesorsmay be nerteaved ght, and thus rer arker. This
e oot ) S vt decribes s comain o e I 2 e . information i contsined inthe "red” chaninelofthe texture. The
s The data is referred to via URIs, m son also be Each node may referto » mesh or  “sets”: ¢ original me SR TRidE o nv ma‘ (g mw - occlusion strength is a scaling factor to be applied to these values.
e S0 [l > camers. g indeesthatpot (|, | G detine amesh it morh Dyt oot e bt o A data with + The emissiveTexture refers (o a texture that may be used to
: e . Gro iy v b 5 targets,eoch mesh e accesor, and the ot of e et R ilminate parts of the oblect surface: It defines the coloe o
w : e kR ait e e light that is emitted from the surface. The emissiveFactor contains
« nodes. During veﬂaelmg. B e The buffer data is read from a file: : , foce. Tha ovils e
aieta s newrisai s s Bufer ot 1 e node. Dung rance A r U argets Theseore dl‘:’.m,,.ﬁ . i S R R P T T i . scaling factors for the red, green and blue components of this texture.
Biory ghF . i s Case 8 + | createa and transtormed with the < sy an, 18 mop names of atibutes. | NN, This data may, for example,
ransform of the ne g o 13 indi ‘mesh prmitive
B E ey (ohoned £y B eyt of s Image data (PNG): glabal bensord of e acce gl ). conain he displacemens o The buffrView defines  segment of th buffr dato e S prmitk, | | Matarist propectias In fextures The texture references in o material slways
S S T araation, otaion nd e properties o € osrrions 2, the geometry fort 48 12 36 20 24 28 32  coordinates: Thedataofthe e € “matartaters ¢ contain e Indexof he texture, They may
50 be the target of an animation: The Somas: 23 The mesh may also containan 270! w may be boun; st - B iy owo T
Snieaton than descoas B o prope ) array of weights that define s 8520 OpenGL bufer.uing y’ - Slenmber e
Wirkhat rebuieas Version 203 | changes over e, The attached abjects will move ) T o e et | T0e accessor defines an additions! e P unen By TERcoom_ca> atrbute of the rendered
oITF version i Coreioly. allowha o 1o el oGk g Gbiscts Ot ) o 16 20 20 2 32 thrivatart: ( g mesh primitive that contains the texture
The Knronos gITF landing page: The Knronos gITF GitHub repository: Lstateinlon d target to the final, rendered iy o o e sccassor ey inates for this texture, with O bel
i aidrvleg comera “eeighta™: (0, 0.5] state of the mesh. ” ed to define this. foseronslls f::'i_'::f for this texture, with 0 being
Faadiis Nodes re o sed nvetex skinring: Anode The bufferView defines a stride between the elements: buffer s vertex ttribute e 2.2 ¢
mated  Combiing makise mosh agets it ieret ) IS I aLE by passiy her P, bl
. chagctnr The noda then refrs to & mesh ;r\d o weiitsalows, for eample, modeling ifererc " = givertexhttribpointer .
KHRCONOS SITF and the gITF logo o n Theskin Pt iel S when the bufferView buffer ) roome
() are trademarks of the ¢ accessor defines that the elements are 20 float vectors: s 5 e
e Sobens o S 2 Khronos Group Inc. oaom a0y mtte; | Now the mesh s deformed based on the current  be modified with ‘an animation, o nterpoiate e ; =
oot skele ton pose. between different states of the geometry. B % =1 3 5
:a'n"?r..asoa . . fkrlr'r's . e oo ot Computing the skinning matrix animations Binary gITF files
ach of the nodes may refer to one of the cameras A gITF asset may contain the information that s The sinning matrix describes how the vertices of a mesh are transformed a Ag imati i properties of a "
that are defined in the gITF asset. necessary to perform vertex skinning: With vertex  syeleton, The skinning matrix is a weighted combination of joint matrices the the node, or ph targets. i the Sanoarct e et Here Srs oo o = T cvatcoms fisse itk e | e cotan
S skinning, it is possible to et the vertices consists of A i
camezant: - — ,  beinfluenced hy the bones of a skeleton, based on  Computing the joint matrices array of samplers. . S:KI: z;det’:;le\z::ame‘{wﬂ\‘z{) :ep:;v;';;g e a ?"g'!‘e hll:-vv 9ITF ﬂ;: Thlws isa Imle !Mwn "Ie.
ere are two types of  jog current po 161 Forssch " " . i e extension *.g1b"
fleon ottt B T 1 ies e imwrtiodtaticos i ot o s sk ekt o achcramt R TRy Ut . s e i
and orthographic R0 may also refer to a ki 4 referstoa ma-, using the index ef m-s m m: m a path, which then each external resource implies a new and structure of the data, and one
ones, and they define  *-quna- R NELRARI maticfor aach jor Each of these matrices ¥ fdnsforms the mesh from thetocal space of the is the nar download request. When they are embedded as chunks that contan the acmal am The st
the projection matrix. Pl e transforms the mesh into the local space of the mm:, h:fa“ on"(n: oo q?hﬂ; lran;'mm of the -m.um "scale”, affecting the |um uanslom\ of the node, or data URIs, the base 64 encoding of the binary data  chunk always contains the. ,
o ™ I csennatccicor 12, 10 ok i K chlled pLot 1ot Sae oz “weighta", i order to animate the weights of the morph targets. file b et
The valie for the for or Sointort (1, 2,3 -0 1 [R— . the meshes that are referred to by the node. The channel also refers
clipping plane distancs 0 sotact e e - . which 12byte header chunk 0 (SON) chunk 1 (Binary Buffer)
+ of a perspective comera, | ¢ T . N otne? Asample efrs t th Input and output data, using the ndices of
tar s optonal Winen ' | e e o akins o ainah Sy & . o = e o S e o
itis omitted, the B st o e L L n,g.\e,m,,,,,,,e“, Al el Il e erell Bl e el ety
et cpecal oroection " . T the animation. The outpi refes t ah accessor that contales 1 I ]
matri for infinte values I =
) “qrzy T s uaed -
projections. osgonians ot S e 26 FRCE R 2 ) Samplr lso defines an Interpolation mode for the animation, which | | ey STF
the mesh and the skin is cancelled out by seydis ) T T Koyt oo s, or JSON da,or
) % may be . sTER”, . or 3 IT T y .
pre-multiplying the joint matrix with the inverse “ [ ] Lossici for binoy dvs,
ihen oneof the nodes refrsto 2 camer,then of this transform. B s Animation samplers I T
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“Computing the skinning
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« Specular-Glossiness Materials
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This extension i an altemative to the default Metalic-Roughnoss materia model: &t alows to define
the material properties based on specular and glossiness values.
« Common Materials

matecils_cngsay
asy definition of Sased macerals. Tnis  based o the
s P P S 3 et o ¥t CAD Spppc s T st o b e g
a diffuse, specular, and emissive color, and a shininess value.
+ Common Lights

This extension allows addin diferent types of Ihs tothe scene hierarchy, Tris refers to poin ights,
spot lights and directional lights. The lights can be attached to the nodes of the scene hierarchy.
+ WebGL Rendering Techniques

With this extension, it s possible o define GLSL shaders that Should be used for rendering the
gITF asset in OpenGL or WebGL




PRACTICALITIES

- THERE ARE OUTSTANDING TECHNICAL
PROBLEMS THAT HAVE 4ET TO BE SOLVED

- WEVE HAD ALL THE FUNCTIONALITY THE
METAVERSE NEEDS FOR MANRY YEARS
— JUST NOT ALL INTEGRATED TOGETHER

- EVEN AFTER ALL THIS TIME, THOUGH, CREATING
SIMPLE WORKING OBJECTS SUCH AS
DOORS IS NOT TRIVIAL

- THERE ARE DOZENS OF INTERACTIONS BETWEEN
DIFFERENT DATA SETS
— SHARING THOSE NEEDS STANDARDS WE DON'T HAVE




STANDARDS

- STANDARDS ARE GENERALLY A GOOD THING,
BUT THEY CAN STIFLE INNOVATION

- TEXT MUDS ALl OSED TO Bt DIFFERENT UNTIL
PEOPLE CREATED ENGINES

- THEN, WE GOT STOCK MUD SYNDROME
» SIMILAR THINGS ARE HAPPENING WITH ONITY

— PEOPLE WRITE ORIGINAL GAMES THAT ARE JUST
LIKE ALL THE @THER ORIGINAL GAMES THAT USE
THE SAME TOOLS AND ASSETS

- STOK UNITY SYNDROME?
. STO(K METAVERSE SYNDROME?




SUMMARY

- ALL THE COMPONENTS OF THE METAVERSE
HAVE ALREADY BEEN DONE IN MAMOS
— MORE WORK IS STILL NEEDED, THOUGH
— SOME OF THIS WILL HELP MMOS

- NOT ALL OF THESE COMPONENTS ARE POPVLAR
AMONG GAMERS

- HOWEVER, |F THE PEOPLE WHO LIKE RMT, NFTS,
CRYPTO AND BEING JERKS MIGRATE TO THE
METAVERSE, THAT WOULD BE WONDERFUL'

- GAMERS WOULD FINALLY GET THEIR GAMES
BACK!




