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YHUKA/bHbIi 3D-OMbIT
HA CAMTE-MY3EE CAMOKATA
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KTO rOBOPUT

MNABEJIMAMYIA

BepcrTato, N1y aHmMaumm, B TOM Ymcne
WebGL/WebGPU

[Mnwy pemkn Ha WebGL/WebGPU,
LOEenCb B TENerpam-KaHane

NOANUCLIBANCA
HA TEJIEDKKY

JIET PABOTDI
B FRONTEND

PABOT
NoJiYYnim
HAIPALDI
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Control i

A universal system of 1 * © ="l © m
based products developed for
consistency and control.

We formulate with meticulously

sourced genetics and deliver via
metered-dose formats.

Are you
over 21
years old?
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YTOBYAET B AOKNAJE

| e .”5_ e 7'77
=
INE N
Xop npoekKTa, pasdop TEXHUK, TexHmnyeckme CnoXXHOCTW,
LLloykenc MPUEeMbI ONTUMM3aLINKU dakarbl 1 peLieHusd
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06/ O NPOEKTE
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1/
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My3eun 006 nctTopumn KypbepcTBa C OPEBHUX BPEMEH
0o ceropgHaLwHero aHA. NHTepakTuBHasa MUHU-Urpa:
NMOUCK NPEeOMETOB, U3yYEeHUE SKCMOHATOB, aYNBKU
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KAK HAYUHAJICA NPOEKT
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REACT (NEXT.JS) THREE.JS (REACT-THREE-FIBER)
RECOIL

> NEXT. & ‘.]5\
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<Canvas

dpr={dpr}

flat

gl={{ alpha: false, antialias: !(typeof GPUTier.fps === 'number' && GPUTier.fps < 30) };
p-

<ScrollControls

damping={0}

distance={100}

pages={1}

enabled={appStarted && tutorialCompleted && !openedPopups.includes(END_SCREEN_POPUP_NAME) ;

-
<Scene />
</ScrollControls>
<PerformanceMonitor
factor={1}
onChange={({ factor }) => {
const nextDpr = Math.min(devicePixelRatio, round(©.5 * baseDpr + factor, 2));
if (nextDpr '== dpr) {
setDpr(nextDpr);
}
Ha
/>

{debouncedAppReady && <Preload all />}

<ambientLight intensity={1} />

{process.env.NODE_ENV === 'development' && openedPopups.length === 0 && (
<>
<Perf />
<Stats showPanel={2} />
</>
)}
</Canvas>

CHIPSA &
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ONACEHUA NPUCKU

CHIPSA &
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HU3KAA MPOMSBOAUTENBHOCTD
B PAHTAUME (BYAIET JIAT'ATD)
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AONITAANEPBOHAYAJIbHAA
SAI'PY3KA
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SAROHYUTCANAMATD
HA MOBWJIbHbIX YCTPOUCTBAX
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4/

HE XBATUT BPEMEHU
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ONTUMUSUPOBATD
[NIEPBOHAYAJIbHYIO SATPY3KY
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CO3MATb MAEANbHbII UX
HA MOBMIbHBIX YCTPOICTBAX
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HAYAJIO NPOEKTA
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SCROLLING

CKPOJUTAHI

A Fle Edt Render Widow HeP fayout Modeing  Sculoting LV Editing

B ebewmvsn O @&®dD :

'I&mMm M. vom@
rEBem O oavremad
rEw FNOE Svewma
v B Tak EryeomO
Yo @ rom@
» D camenty, Tem

* D Camarapath 002 Tem
* D camespathawick T @ C1[E
* D Camempathtyde v o C[E
= D CamempathCyces W @ E @
» D omempaticydess. ¥ © BB
D camempathCycesy Y~ 8
T 4 O EO
* W oansewon B Tednm

B Em

Lﬂuréuﬁ

» B camerastrack vomE@

s Vaewo ¥ vOomEA
: m "l"ﬂ'ﬁﬂ
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CHIPSA [ 4
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A0 3302 ms 1931 ms 97 54 76463
GPU CPU calls Triangles

128 123 35 0 10000
Geometries Textures shaders Lines Points

MOCRE 5 692 ms gg31 ms 7 37 45546
GPU CPU calls Triangles

128 123 35 0 10000
Geometries Textures shaders Lines Points
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TER EGGS

@
AHUMALMA <R~
MACXAJIKU




» Scene.tsx M FlyingCamera.tsx M v Treasure.tsx M X 1 <O ® [

@ C [ 25 localhost:3000 w 8 ) [ n
frontend » src » component hared > Treasure > € Treasure.tsx > (@] Treasure > £P forwardRef() callback > &) useFrame() callback
;ﬁj + else 4 e 2775 M5 9.6371 ™* 17 10166
- i F t Pr - val 0 Fdnn ] . R . GPU CPU e,:?,-,{fjr,_m ,:,:_ﬂp_f,
animate(uniforms.current.u ogress.valueg, y OpT1ONS),; : 125 199 26 n | :5[][.'9’]
} Geomalries Textures shadaors | |“1:_:__:l. _Foints

gp return () => { B
document.documentElement.style.cursor = '‘; =
f§> . =
}J '__
o }, [hovered, isActive, forceActive]); =
5 ——
useEffect(() => { e
B if (typeof forceActive === 'boolean') { e
setHovered(isActive && forceActive!; _ff -
G } e
}, [isActive, forceActivel); ==
n)
@@ L
useFrame(({ clock }) => { iy
@%} const elapsedTime = clock.getElapsedTimel();
uniforms.current.uTime.value = elapsedTime; S
& 229 uniforms.current.uProgress.value = 0; AT

uniforms.current.uShininess.value = 20;
uniforms.current.uDiffuseness.value = 0.4;

uniforms.current.uLightIntensity.value = 0.7; e F
1) e
- e ——

* MepuaHue

*/

useEffect(() => {
const interval = setInterval(() => {

if (isActive && !'hovered) {
animate(@, 1, {

duration: brightShine 7 2 : 1,

ease: easelnQuart,

onUpdate: (val) => {
uniforms.current.uLightIntensity.value = val;

},

onComplete: () => {

@ animate(1, @, A &

duration: brightShine 7 2 : 1,
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Settings i

Viewport "
Front  Right Top
camera
Back Left Bottom
panning Screen Space -
environment Default -
=1 B 1
EKPDEUTE |:||rulr||r|| ©.09
File i
disk? 5 MB
vram 143.3 ME
stats
draws 13
luncompressed
Undo (0)
Redo (8)
Expart T
name greece-avif-opt
format Binary (.glb) -
buffers Interleaved -
compression v
Export
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CHIPSA

3D MODELS

Viewport

camera

panning
environment

exposure

File

stats

Export

name
format

buffers

compression

N

Settings ()
04.2024

Front Right Top
Back Left Bottom

Screen Space v
Default -
. 0.00

disk? 106.4 MB
vram 1.2 GB
draws 9

tuncompressed

egypt
Binary (.glb) -

Interleaved -

Export
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disk? 106.4 MB

viam 1.2 GB
stats

draws 9

luncompressed

CHIPSA &
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disk? 106.4 MB

viam 1.2 GB
Sstats

adraws 9

luncompressed

CHIPSA &
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onTMMnsALUA
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[NOJINTOHbI

MeHblLLEe NoONUroHoB - ObiCTpee peHaepPUHr

CHIPSA




38/

CHIPSA

OPTIMIZATION

slots
format

resolution
index
uri

name

TEKCTYPbI UUX PASPELLEHUE

KapTa HopmManen, padpHecc Man, pa3peLleHne TEKCTYP

4096x4096
0

gates-top. lp_batch

test_CyclesBake_NOR
MAL

1
12.39 MB
89.48 MB

slots
format
resolution
index

uri

name

4096x4096
1

gates—top. lp_batch

test_CyclesBake_COM
BINED

1
4.03 MB
89.48 MB

slots
format
resolution
index

uri

name

(hetalllcRuughnes{)

4096x4096
2

gates-top. lp_batch

test_CyclesBake_EMI
=gares—

top. lp_batch -
test_CyclesBake_ROU
GHNESS

1
11.1 MB
89.48 MB

__ lll\lll

slots

format

resolution

index
uri

name

4096x4096
3

square-column-
modded-front_batch

test_CyclesBake_NOR
MAL

1
15.99 MB
89.48 MB

slots
format
resolution
index

uri

name

4096x4096
4

square-column-
modded-front_batch

test_CyclesBake_COM
BINED

1
6.85 MB
89.48 MB

04.2024
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OPTIMIZATION

slots

format

resolution

index
uri

name

resolution
index
uri

name

4096x4096
0

gates—top.lp_batch

test_CyclesBake_NOR
MAL

1
12.39 MB
89.48 MB

(hetallicRoughnesS)

4096x4096
)

square—column—
modded-front_batch

slots
format

resolution
index
uri

name

slots
format
resolution
index

uri

name

&

4096x4096
it

gates—-top. lp_batch

test_CyclesBake_COM
BINED

1
4.03 MB
89.48 MB

4096x4096
6

wall-straigt-
front_batch -
test_CyclesBake_NOR

B '

slots
format

resolution
index
uri

name

slots

format
resolution
index

gl

name

(ﬁetallicRnughnesé)

4096x4096
2

gates—top. lp_batch

test_CyclesBake_EMI
T-gates-—

top. lp_batch -
test_CyclesBake_ROU
GHNESS

1
11.1 MB
89.48 MB

4096x4096
7

wall-straigt-
front_batch -
test_CyclesBake_COM

'

T
[0

slots
format
resolution
index

uri

name

slots

format
resolution
index

uri

name

4096x4096
3

square-column-
modded-front_batch

test_CyclesBake_NOR
MAL

1
15.99 MB
89.48 MB

(hetallicRoughness)

4096x4096
8

wall-straigt-
front_batch -
test_CyclesBake_EMI

format

resolution
index
uri

name

slots
format
resolution
index

uri

name

4096x4096
4

square-column-
modded-front_batch

test_CyclesBake_COM
BINED

1
6.85 MB
89.48 MB

2048x2048
9

wall-straigt-side—
back_batch -
test_CyclesBake_NOR

04.2024
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OPTIMIZATION

slots
format
resolution
index

uri

name

(hetallicRoughness)

PNG

4096x4096
)

square—column—
modded-front_batch

g

'

! M

1 e

1 o

B

®
slots
format
resolution 4096x4096
index 1
uri i
name gates—-top. lp_batch
test_CyclesBake_COM
BINED
users 1
size 4.03 MB
VRAM 89.48 MB

(ﬁetallicRoughness)
format
resolution 4096x4096
index 2
ur.i i
name gates—top. lp_batch

test_CyclesBake_EMI

T-gates-—

top. lp_batch -

test_CyclesBake_ROU

GHNESS

users 1
size i1 Mb
VRAM 89.48 MB

slots
format
resolution 4096x4096
index 7
uri o
name wall-straigt-

front_batch -
test_CyclesBake_COM

o
lin

slots

format
resolution
index

uri

name

(hetallicRoughness)

PNG

4096x4096
8

wall-straigt-
front_batch -
test_CyclesBake_EMI

slots

format
resolution
index

uri

name

4096x4096
4

square-column-
modded-front_batch

test_CyclesBake_COM
BINED

1
6.85 MB
89.48 MB

04.2024
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OPTIMIZATION

slots
format

resolution
index
uri

name

4096x4096
1

gates—top.lp_batch

test_CyclesBake_COM
BINED

1
4.03 MB
89.48 MB

slots

format
resolution
index

uri

name

4096x4096
7

wall-straigt-
front_batch -
test_CyclesBake_COM

format

resolution

index
uri

name

4096x4096
4

square-column-
modded-front_batch

test_CyclesBake_COM
BINED

1
6.85 MB
89.48 MB

04.2024
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OPTIMIZATION

slots
format

resolution
index
uri

name

2048X2048
1

gates—top.lp_batch

test_CyclesBake_COM
BINED

1
4.03 MB
89.48 MB

slots

format
resolution
index

uri

name

2048X2048
7

wall-straigt-
front_batch -
test_CyclesBake_COM

slots

format
resolution
index

uri

name

2048X2048
4

square-column-
modded-front_batch

test_CyclesBake_COM
BINED

1
6.85 MB
89.48 MB

04.2024
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OCBELLEHUE

PaHTamnM ocBelleHmne Bcerga ooporo v 60nbHO

NO BAKING LIGHT BAKING TEXTURE BAKING
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MOBUJIbHAA BEPCUA

Hamnpéwb otnnuma?

114 1/14

NPOCMOTPEHO NPOCMOTPEHO

CHIPSA " e



MOBUJIbHAA BEPCUA

disk’ 4.1 MB d1skl 1.5 MB
vram /6.6 MB viEam 5.9 MB
draws s draws 9

CHIPSA



04.2024

OPTIMIZATION
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YMeHbLLaeM KONMUecTBO TEKCTYP U peHaep-KonnoB

CHIPSA
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OPTIMIZATION
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YMeHbLLaeM KONMUecTBO TEKCTYP U peHaep-KonnoB

CHIPSA
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GPU INSTANCING

CHIPSA &
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DRACO/MESHOPT

Comparing Mesh File . e . i 2 Draco Timing Perfomance . Mesh 1 . Mesh 2
Compression

120 MB 1200ms

90 900
60 600
30 300
—
Uncompressed Zipped Draco Encode (C++) Decode (C++) Decode (JavaScript)

CHIPSA &



COMPRESSED TEXTURES

Regular texture upload time:
Supercompressed texture upload time: ~ O ms

CHIPSA
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OPTIMIZATION

COMPRESSED TEXTURES

I'Ipe,u,Ha3HaL|eHb| a,1Aa Ncrnonb3oBaHMa MMEHHO Ha BOeoKapTe

slots
format

resolution
index

uri

(hasetoloﬁ)

2048x2048

slots
format

resolution
index

uri

(hasetolof)

2048x2048

04.2024
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OPTIMIZATION

'-_-"1-"'_ o, -
AR O
Y A . ay

e e e —— Y

(300% zoom)

JPG + PNG
File size: 12.8 MB
Memory: 96.2 MB

|__'r.'|*.!| ATAUA BT R
PR a8
"R -

el = ~
. I"'..-l-'"'-.. f

—

(300% zoom)

KTX: UASTC + ETC1S
File size: 10.4 MB
Memory: 21.4 MB

h: -

(300% zoom)
KTX: ETC1S

File size: 4.6 MB
Memory: 15.7 MB

04.2024
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disk? 81.3 MB disk? 3.2 MB
vram 2.4 GB vram 228.2 MB
stats stats S —
draws 25 draws 24
tuncompressed luncompressed
no NMOCHE
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ONAHBKM...
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Ha AndooHe KparumTtcsi((

Mano BuageonamMaT Ha BK1agKy
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OrPAHUYEHUA

CHIPSA &



59/ RESTRICTIONS

|0S SAFARI

200-400 MB RAM Ha Bknagky.
Safari 15 - 396 MB.

CHIPSA
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PASPELLIEHVE TEKCTYP

He 6onee 2K Ha MOOUNbHBIX YCTPOUCTBAX
Makcumym - 4K
- HE UCNOJb3yeM

CHIPSA
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MUHUMUSWPYEM UCTOJ/Ib30BAHME
BUAEOTEKCTYP

OueHb pecypcoeMkue, 3aHMMarT MHOIO NaMATU
n Takeno partca GPU ona ob6paboTkn

CHIPSA
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P.S

UCNONb3YUTE CDN

ocobeHHOo ecnu 6onbLuada reorpadua Nonb3oBaTenen
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VIDEOS

BU[IEOPOIKM
HAMOBW/IbHbIX YCTPOICTBAX
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BUJIEOPO/IKM
HAMOBMJIbHbIX YCTPOMCTBAX
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BUJIEOPO/IKMN
HA MOBW/IbHBIX YCTPOVICTBAX
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BbiBO/lbl
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OOOOOOOOOOOOOOOOO

Nony4yuncaA KPyTou BOB/IEKAIOLLIUIA
[10Jib3OBATEJ/IbCKWUW OlbIT




OOOOOOOOOOOOOOOOO

CAWT XOPOLLIO PABOTAET
HA MOBWJIbHbIX YCTPOUCTBAX




70/ CONCLUSION

BPEMANOJ/Ib30BATEA
HA CAUTE

CpepnHee BpeMA nonb3osartesna Ha canTe - 14 MUHYT
B MOMeHT akTuBHOIro nmnapa - 17/ MUHyT
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XOPOLLIME OT3bIBb!
1 [10BOJIbHbIii SAKA34MK
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PECYPCbI:

DRACO COMPRESSION CCbIJIKA KTX2 CCbIJTKA GLTF REPORT CCbIIKA GLTF PIPELINE CCbIJIKA

GLTF TRANSFORM CCbINIKA BASIS UNIVERSAL CCbIJIKA 3D FORMATS GUIDELINES CCbIUIKA HOWTO CREATEKTX2CORRECTLY  CCbIJIKA

..... J%

r,,.._?'-.,._,--%h

s
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https://google.github.io/draco/
https://gltf.report/
https://github.com/CesiumGS/gltf-pipeline
https://github.com/KhronosGroup/KTX-Software
https://gltf-transform.dev/
https://github.com/KhronosGroup/3D-Formats-Guidelines/blob/main/KTXArtistGuide.md 
https://discourse.threejs.org/t/how-to-create-ktx2-correctly/40963/12
https://github.com/BinomialLLC/basis_universal 
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https://t.me/chipsadesign
https://museum.samokat.ru
https://t.me/mazhugagl

