Pa3, aBa, Tpu Ooxc!
Kak 1 aenan ceou nepBbin 3D cant?

A ALTEL DIGITAL

Altel-gin IT-komnauus
aTaHy XKosbl

byn kanapa 6i3beH XakblHbIpaK TaHbiCa anacbiH.
KeTTik!

bacraiibik







Tele2 Kazakhstan / Altel Digital

2 OCHOBHbIX MOOUIbHbIX

NPUINOXEHNA

10+ BeO-NpunnoxxeHus

50+ cepBucos

/ MIH. Nnonb3oBaTeneu
(36% HaceneHus KasaxcrtaHa)

9:41

+7(707) 2117402 v

banaHc

2000 T

EKE
WHTepHeT 3BOHKM

1416 143 muH

BeanuMuTHble cepsuchbl
GCaceee

Deitcreyer no 1 asrycra

C ©)

OB6HOBUTL ExXeaHeBHbIn
Tapud naker

2 E

Onnata [etanuzauus
npoesga

] & &

lnasHas

fa)

MononuuTb

Nonpobyiite
HOBYIO
TEXHONOrMIo

Ceiid

1716

i

Marasux

[

Momouub

9:41

Amanxon baybipxaH
+7 (707) 2117402 v

banaHc

1940,30 T

Donbwe
C HaMu - HenpepbieHo Bmecre
Gonbwe 6 Ha CBA3N BbirogHee

TBounpaBunas3a3190 T

UNHTepHeT 3BOHKM Coobuwenus

14 s 143 mun 18 sms

Cneaytouiee cnucaHue: 23 Hoabps

on L

ObmeH BbirogHo Marasux Onnarta
pecypcos sMecTe  TeneodHoB  npoesga

S 2X -

Pactun Onnata POYMUHI Ewe
C Hamwm npoespa




NnaH goknana

 Kak goopmupoBanmcb TpeboBaHUA 1 MPONCXOAMNIT aHarn3
* Kak g obyyarncsa HoBon ana cebs TexHonorum

* [loyemy s pewmnn nonpodboBaTtb 06epHyTL threedS B React
 Kak mbl npopabaTtbiBanu 3D-mogens ropoga Anvarhbl

* Kak g ontumMmnanposan rnomyynsLUMNACA NPOAYKT

* YT0 npoekT xaeT B oyayLiem

 Kakue BbIBOAbI 9 caenarn



Kak chbopmupoBanucb TpeboBaHna n npomcxogun aHanms

 CospgaTtb UHTEpPAKTUBHLIN 3D-cant

 CdopmmpoBaTtb npaBuIiibHOE BOCNpUATME TpaHcdopMaLmn U3 Tenekoma B
IT

* [lemMoHCTpauus ypoBHS NnpodeccuoHanmama KomaHabl pa3paboTku



Kak 1 oby4yanca HoBou ansa cebs TeXHONoruu

* [okymeHTauus threejs.org

* Kypc Three.js Journey




Kak a1 oby4yancsa HoBou Aons cebsa TexXxHONoruu

e Poimandres documentations

e Blender reference manual

e YouTube



[Noyemy A pewunn nonpoboBatb 00epHYTL threedS B React

MwuHyCblI HaTUBHOTIO three.|s:
* CroXHOCTb ynpaBneHnsa COCTOAHNEM
 bonee BbICOKMM NoOpoOr Bxoda

 Bce Hago camomy KOHTpOSIMpoBaTh



[Noyemy A pewunn nonpoboBatb 00epHYTL threedS B React

[1ntockl React + three.js:
* YnobcTBO U rMOKOCTb
« KoMMoHeHTHbIN Nnoaxoa

* WHTerpauusi ¢ COBpeMEHHbIM BED-CTEKOM
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[Noyemy A pewunn nonpoboBatb 00epHYTL threedS B React

[1ntockl React + three.js:

YnobcTBO U TMOKOCTb

KoMMNOHEHTHbIN noaxon

NHTerpauus ¢ coBpeMeHHbIM BeO-CTEKOM

@react-three/fiber n @react-three/drei



const geometry = new THREE.BoxGeometry( 1, 1, 1 )

const material = new THREE.MeshBasicMaterial( { color: 0x00ffe0 } )
const cube = new THREE.Mesh( geometry, material )

scene.add( cube )

<mesh>
<boxGeometry />
<meshBasicMaterial color="red" />
</mesh>




Kak mbl npopabaTtbiBanu 3D-moaenb ropoaa Anmartbl
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Kak mbl npopabartbiBanu 3D-mopenb ropoaa Anmarthl

1. Cospatb 3D moaenu
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Kak mbl npopabartbiBanu 3D-mopenb ropoaa Anmarthl

1. Cospatb 3D moaenu

2. Otpucosatb 3D mogenu B bpaysepe
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Kak mbl npopabartbiBanu 3D-mopenb ropoaa Anmarthl

1. Cospatb 3D moaenu
2. Otpucosartb 3D mogenu B bpaysepe

3. [HobaButb peanmcTtnyHoCTH
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Kak mbl npopabartbiBanu 3D-mopenb ropoaa Anmarthl

Cosnatb 3D moaenu
OTtpucoBatb 3D moaenu B bpaysepe

[obaBnTb peanmcTU4YHOCTU

s W b =

[1o6aBNTb MHTEPAKTUBHOCTHU
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Kak mbl npopabartbiBanu 3D-mopenb ropoaa Anmarthl

Cosnatb 3D moaenu
OTtpucoBatb 3D moaenu B bpaysepe
[obaBnTb peanmcTU4YHOCTU

[1o6aBNTb MHTEPAKTUBHOCTHU

a & © b =

AHMMUPOBATbL TPAHCMNOPT
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Kak mbl npopabartbiBanu 3D-mopenb ropoaa Anmarthl

Cosnatb 3D moaenu

OTtpucoBatb 3D moaenu B bpaysepe
[obaBnTb peanmcTU4YHOCTU
[NobaBuUTb MHTEPAKTUBHOCTU

AHMMUPOBATbL TPAHCMNOPT

o o A Wb =

Peanun3oBaTb KIMWK Mo 30aHUIO



Co3naem 3D moanenu

, User Perspective
(1) Collection | road_green water

« OBJ
* FBX
« STL
« COLLADA

* GLTF
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Co3naem 3D moanenu

.+ OBJ

. FBX

.+ STL

.+ COLLADA
. GLTF

baseMap.obj

Plain Text Document - 1,8 MB
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Co3naem 3D moanenu

.+ OBJ

. FBX

.+ STL

.+ COLLADA
. GLTF

baseMap.obj
Plain Text Document - 1,8 MB

baseMap.fbx
Document - 644 KB
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Co3naem 3D moanenu

.+ OBJ

. FBX

.+ STL

.+ COLLADA
. GLTF

baseMap.obj
Plain Text Document - 1,8 MB

baseMap.fbx
Document - 644 KB

baseMap.stl

Standard Tessellated Geometry File Format - 882 KB
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Co3naem 3D moanenu

.+ OBJ

. FBX

.+ STL

.+ COLLADA
. GLTF

baseMap.obj
Plain Text Document - 1,8 MB

baseMap.fbx
Document - 644 KB

baseMap.stl
Standard Tessellated Geometry File Format - 882 KB

baseMap.dae
Plain Text Document - 2,7 MB
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Co3naem 3D moanenu

.+ OBJ

. FBX

.+ STL

.+ COLLADA
. GLTF

baseMap.obj
Plain Text Document - 1,8 MB

baseMap.fbx
Document - 644 KB

baseMap.stl

Standard Tessellated Geometry File Format - 882 KB

baseMap.dae

Plain Text Document - 2,7 MB

baseMap.glb
Document - 834 KB

baseMap.glb
Document - 235 KB
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GL Transmission Format

 [lonHasa cueHa B ogHOM dphaune
 JSON-cTpyKTYypa

 [loooepxka dpopmarta
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GL Transmission Format

 [lonHasa cueHa B ogHOM dphaune
 JSON-cTpyKTYypa
 [loooepxka dpopmarta

* bbin paspaboTtaH ansa sedba u 4nsg MobunbHbIX MPUOXeHUn
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GL Transmission Format

 [lonHasa cueHa B ogHOM dphaune

 JSON-cTpyKTYypa

 [loooepxka dpopmarta

* bbin paspaboTtaH anga sedba n Ansg MobuIbHbIX NPUNOXEHNN

* llmeeT HeckonbKko popmMaToB XpaHEHUS



PopmaTtbl GLTF

o gltf

« gltf — Binary

« gltf — Embedded
« gltf — Draco
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gitf

« Duck.gltf - npeacraenaet cobon JSSON, coaepXxuT pasnnyHyto
MHPOpMaLNIO, TaKyl Kak KaMepbl, OCBELLEHNE, CLieHa, MaTepuansl U T.4,.

* DuckO.bin - aBOWYHbIN hawns, cCOAEPXUT OaHHbIE rEOMEeTPUN U BCIO
MH(POpMaLNIO CBA3AHHYIO C BEPLUMHAMMU

 DuckCM.png - 3TO NPOCTO TEKCTYpaA YTKU

- Duck.gltf

I Duck0.bin
| © DuckCM.png
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gitf - Binary

« O3T10T (hopmaT COCTOUT TOSMBKO U3 OOHOro ABONYHOro danna

« CopepXxuTt BCe AaHHble, O KOTOPbIX Mbl roBopunu B popmate glTF no

YMO4YaHUIo

* He MOXeM U3MEeHUTb ero gaHHble

- Duck.glb 120 KB




34

gltf - Embedded

ITOT doopMaT COCTOUT TONbLKO U3 OAHOro dpavna
dann npeacrtaenset cooon JSSON, KOTOPbIN MOXXHO OTKPbITbL B pegakTope

MoxkemMm nameHuTb ero gaHHble

- Duck.gltf 163 KB
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gitf - Draco

OTOT hopmaT COCTOUT TOSbKO M3 ogHOro darna
[eomeTpusa Mogenun CxXmmMaeTcs ¢ Ucrnosib3oBaHnem anroputma Draco

Hy>XeH crneuuanbHbIN noagep v gekogep

" Duck.bin 10 KB



PopmaTtbl GLTF

« gltf (123kb)

« gltf — Binary (120kb)

« gltf — Embedded (163kb)
« gltf — Draco (10kb)




const textureLoader = new THREE.TextureLoader()

const colorTexture = textureLoader.load('/textures/color-texture.jpg')



ser Perspective

n | road_green_water

v View Select Add Node W Use Nodes Slot 1 v @+« Material.001 =gy <
W, road_green_water > %7 road_green_water

> @ Material.001 Name

« Principled BSDF Material data-block to define the appearance of geometric objects for rendering.
Value: Material.001

v Material Output
All

GGX

Random Walk ® Surface
v BASE COLOR
Base Color ® Volume
Color ® "
Subsurface Displacement

Alpha @

Subsurface Radius
[a]v Roadtexture_new ) [O &y X

Subsurface
Linear v Subsurface IOR
Flat

Subsurface Anisotropy
Metallic

Repeat
Single Image Specular

Specular Tint
Color Space sRGB

Roughness
Alpha Straight . .




39

TeKcTypa NNOCKOCTU




®+v W Object v View Select Add Node @ Use Nodes Slot 1 v @+ Material.001

W, road_green water > X7 road_green water > @ Material.001

v Principled BSDF
v Material Ouf
GGX All
Random Walk ® Surface

v BASE COLOR

® Volume
Color @ —————————————————© Base Color

®  Subsurface 0.000 © Displacement
® Subsurface Radius v
Roadtexture_new () [Bi &y X b G s _
Linear b ) surface IOR 1.400
Flat v ®  Subsurface Anisotropy 0.000
®  Metallic 0.000
L) 0.500
®  Specular Tint 0.000
o
[}

Alpha @

Repeat v
Single Image
Color Space sRGB

0.500
Alpha Straight

Anisotropic 0.000
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Noyemy Takon nogxona

3arpyxaetca ogHuM doansiom

CHwXaeT Harpy3Ky Ha peHOepPUHT B pearibHOM BpeMeHM
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Noyemy Takon nogxona

« 3arpyaetcsa o4HMM hansiom
 CHwXaeT Harpy3ky Ha peHAEPUHT B peanbHOM BPpEMEHU

* [lo3BonsdeT npegBapuUTEsNibHO BbIMUCTINTL 9AEKTLI OCBELLEHNSA, TEHEN U

Aapyrme smusdyaribHble getarnu



import { useGLTF } from '@react-three/drei’
const BaseMap = () => {

const baseMap = useGLTF('./models/baseMap/base-map.glb')

return <primitive object={baseMap.scene} />

export default BaseMap
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OTpucoBkKka mogenu B bpay3sepe
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[Mpo maTepuanol

« B Three.|s, maTepnan onpegenaeT BHELWHUA BUO U NOBEPXHOCTHbIE

XapaKTEPUCTUKN ODBHEKTOB

« MaTepuanbl BNMAIOT Ha TO, Kak OOBbEKT oTpaXkaeT CBET, ero LBeT,
Npo3payHOCTb, ONECTKOCTb U ApYyrne BU3yanbHble acneKTbl
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Mpo maTepuanol

MeshBasicMaterial

[lpocTenwmmn matepuan, He
pearvpyrLlmn Ha ocBelleHue.

NoeaneH ansa o0 beKTOB, KOTOPbIE
OOIKHbI OTOOpaXkaTbCsA paBHOMEPHO
OCBEeLLEHHbIMU, HE3AaBUCUMO OT
CL,EHBbI.

MeshStandardMaterial

bornee peanucTtu4yHbin MaTepuar,
nogaepxuearoLlmnm donsnyecku
KOpPpPEeKTHOEe oTobpaxeHue
(Physically Based Rendering, PBR).
OH obecne4ynBaeT bonee
peannucTnyHoe B3anmMogencTame ¢
OCBELLEHNEM U TEHSMMW.
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CBeTt

CBeT onpeaensieT, kak 00bekTbl OCBELLAIOTCA U 0TOOpaXkatoTcs, BKOYast TO,
KaK OHW OTpa)katoT UIv MOrMoLLaloT CBET, Kak OPMUPYIOTCH TEHU U KaK B
LIeNTOM BOCMPUHMMAETCS CLiEHa.

« Directional Light

 Ambient Light



const directionalLight = new THREE.DirectionalLight(@Oxffffff, 1)
scene.add(directionalLight)

directionalLight.position.set(5, 10, 5)
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Directional Light




const ambientLight = new THREE.AmbientLight(@xffffff, 0.5)
scene.add(ambientLight)

const coldAmbientLight = new THREE.AmbientLight(@xadd8e6, 0.2)
scene.add(coldAmbientLight)
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Ambient Light




o4

Co3naem TeHu

4
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Co3naem TeHu

NcTouyHUKM cBeTa

HacTponka o6beKkToB Ans reHepaunm TeHeu
Hactponka o6bLekToB Anga npuema TeHeun

HacTtpowka nctouHuka ceeta ans

NpoeLnpoBaHNs TEHEN

HacTtpownka peHgepepa

building.castShadow = true

baseMap.receiveShadow = true

directionalLight.castShadow = true

renderer.shadowMap.enabled = true






