RN

£E Silicon Studio

Ideas«Art~Technology

INMMI>R~O—I>YRET. [Enlightenl] (&3

DEOVU IV LOO—-)ULLIL=ER—S3>

I GTMF 2023 OSAKA/TOKYO
S USROS ABREH

IRfTfIEED  $524i056 2 &P
=5

©Silicon Studio Corp., all rights reserved.



o
|7>x>% & siicon Studio

 Enlighten ®&EBT

- Enlighten 4 &¥177v 75— N&E#R
- BIFVU1—23>2 EDHEE

- BREILE

©Silicon Studio Corp., all rights reserved. 2



BLcHen |

i




|Enlighten& (%2 8 sitcon studio

« UM L00-)ULAIIL=R—> a3zt d=RILDT )
— = LARICELT DR - X7V 77)ILIT U CEy) R REE
« NILFTSY hIA—LA
- &Y —)LIEMAE/\AIILEYR— b
o FRRICHERRE(CES
- BT > 2> mEITDSDKAR
— UnrealEngine4/5EFMDUnreal iR

©Silicon Studio Corp., all rights reserved. 4




GI(CDWT

oo’

7 4 i
N Vg
'A’_- L




.tdtb (E##5Dd7)







:_ Silicon Studio

©Silicon Studio Corp., all rights reserved.



L\

I >— LU AR - RIEDZE{E = Silicon Studio

©Silicon Studio Corp., all rights reserved. 9



il

I 51 MRABOBRRAFTL—>3> E Silicon Studio

Ideas - Art« Technology

HEKODSA T I 7= 70—

- B ’ 54 M ERE ’ ~AY

|1

ERME7 v 7 A
X hHIR /

Enlighten®
AT A1V I=T 70—

Il hiﬁﬂ!?éﬂﬁ

©Silicon Studio Corp., all rights reserved.



|Fa—hUPILEE (BFEFESHD) £ siicon Studio

=, Enlighten Beginner Tutorials Step 1 | Running Parameterize on the Level

vam 8 €.H 8 5.
VeV
T O LT
— ®

N
.
-
LA
L
4

712U, Enlighten ZRABEER T BT=sh) ==
CDLNILDRENTT UL TULVRLNZSD,

©Silicon Studio Corp., all rights reserved.


https://www.youtube.com/watch?v=ogfSBzNMlCA&list=PL0TdM5CJHCzC2vWeI2gTUqRlvaML6a-jW

2\
- =
=
=

. -

137/



|Enlighten 4 D#RiskeE 8 sitcon studio

« SDK/Unreal :
- JO-J3A457 4 202 AT LDk
- BmBRF1 -V
« Unreal :
— Mobile Deferred Renderer
— ABASA NUTILIA LF v TFv
- UPIIA LA SL—2 20 EDBHENDE
— Unreal Engine 5 ®H7/R—

©Silicon Studio Corp., all rights reserved. 13




o
££ Silicon Sl_udio

©Silicon Studio Corp., all rights reserved.



|EXREBD—IL RICHEHS £ siicon Studio

- S—2EBEICKUERFEEEDOTO—TJEE (~1/256)
« 514 MJ—=DDERFR

- (T3> CTO—J ZEHENAERK

° 5‘“ Qﬂ/_ﬁ,@ 'fIS(c_cJZ%X:EU&‘}JI\ODEQE

©Silicon Studio Corp., all rights reserved.



&

I Fa1—-—IO3IvD & Silicon Studio

o GGXTAIWAUDTATZ 32 (KD, ARFASD/\ A5 ho
RS =KD EFRE(C
o S LDOMBERED EF(ENOITH (x1.5)

Enlighten 4.01 ~ Y L Enlighten'4.02

. L T

X A5 roughness=0.4,0.6,0.8

©Silicon Studio Corp., all rights reserved.



o

|Mobile Deferred Renderer fi silcon Studio

« |iOS Metal / Android Vulkan

Captured on iPhone 14 Pro

+ KB RICTEETEZLRHF

©Silicon Studio Corp., all rights reserved. 17




L\

o~

£E Silicon Sludi()

©Silicon Studio Corp., all rights reserved.



I

I ZjJ 4 5 4 I\ U 7) l/g 4 A# -\7 7092 '\7 = Silicorj :5“,"""“,

Source Type S Captured Scene v

Cubemap

©Silicon Studio Corp., all rights reserved.



£ Silicon ._S'Il/(li()

©Silicon Studio Corp., all rights reserved. 20



|Ray Tracing Final Gather with Enlighten §Sflicqg§tgq{g

 Final Gather@2J 7 — X K\ > X + Enlighten®EPE/\D> X
=TENYIAE/ NS IRYIMARZ HETE =KX - =mE

©Silicon Studio Corp., all rights reserved. 21




o
££ Silicon Stydio

deas

©Silicon Studio Corp., all rights reserved. 22



o

|Ray Tracing Reflection with Enlighten K Silicon Studio

Enlighten GI OFF

~

« L1 L—2220UTL 22 3> I(CEnlighten®DGIZENN
« KDUILIRUTL D2 32(C
 Enlighten Cubemap®idAH U TmE E/\ T A - > XA Z ML

©Silicon Studio Corp., all rights reserved. 23

I

[l




£E Silicon Studi()

©Silicon Studio Corp., all rights reserved.



|Unrea| Engine 5 fi siicon studio

 Enlighten 4.01 "5 7R— NEAGA
« World Partition 7 & —EBtae (LHI#93 D
« SEUESHITOREICEFE

 Uhacae
enUGHeN ENGINE

&

©Silicon Studio Corp., all rights reserved.



S

GI& DLEE

BnucHen




|GIV U 1—>3>& UT?DENlighten £ siicon Studio

o SIASITHIEICKDBGI

o BRI A A MNUIBHRZSHRI(CAENT (Precompute)
o ERRHNIRFEDEZE Y 7))L A ACCPUTETE (Runtime)

©Silicon Studio Corp., all rights reserved. 27




|Enlightend®d9—4- 70— £ silicon Studio

FRIEH

UPNIA L
GlZ Y 75k

' 71 FEEEEYT 88

71 hENRE

©Silicon Studio Corp., all rights reserved.



|Runtime®iihn £ siicon Studio

=
>
4
af
I

©Silicon Studio Corp., all rights reserved.



[ty V21— 3> Db £ siicon Studio

Realtlme
_m
BUSCT>0 (i "Q;Z}lé” big F(Z2 T ORVECIHS

FaizTEN GIICHES59D (FFLTD

UL SAANUDRER  ATSTOMEER u\%) g
o = CPUTIEREAILE Ay
S NI RDS NI RDS '\
TSy hIx—b ARy ALl g1 i I I ROH

Enlightenl3mE & RITEEZRBMWEAITARANRY U1 -3 2>

©Silicon Studio Corp., all rights reserved.



|Lumen&DLEE: 8 sitcon studio

. BHDTES— > THE

- B - BAZET 4 DY hTFvYTFv

— HRIFFITHE+ VU TILIALANDASA b TF+
- FR/)\—>3>

— Enlighten: UE5.1 + Enlighten 4.02

— Lumen (Software Ray Tracing): UE5.2
- EITIRIR :

— Intel(R) Xeon(R) W-2245 CPU @ 3.90GHz

— Nvidia RTX 3070

©Silicon Studio Corp., all rights reserved. 31




££ Silicon Stqd_io_

©Silicon Studio Corp., all rights reserved. 32



o
££ Silicon St(((li()_

©Silicon Studio Corp., all rights reserved.



o
££ Silicon Studio_

©Silicon Studio Corp., all rights reserved. 34



o
££ Silicon St(((li()_

o i e

Enlighten Path Tracing

©Silicon Studio Corp., all rights reserved. 35



o
££ Silicon %Sjt_udio_

Enlighten Path Tracing

©Silicon Studio Corp., all rights reserved. 36



L\

££ Silicon Studio

deas

Enlighten Lumen Path Tracing

©Silicon Studio Corp., all rights reserved. 37




L\

E Silicon ._SIU(II'()

Lumen

©Silicon Studio Corp., all rights reserved.



v
\
N
i
Fl¢
>
[

££ Silicon %Sjt_udio_

W g
W

B
T

©Silicon Studio Corp., all rights reserved.



L\

(]
{1

££ Silicon Studio_

©Silicon Studio Corp., all rights reserved.




o
££ Silicon Studio

AEALO

d

- - "
i PO

©Silicon Studio Corp., all rights reserved.




n S///con Studl()

Enlighten Path Tracing

©Silicon Studio Corp., all rights reserved. 42



43

Silicon Studio

@)
£
- Q
i m
o
)
8]
(a
[
()]
-
)
|
|
< 3
s -
w0
= c B
.- g B
~ o B
=
N il
_ 5
n
m :



ik

: Silicon Stud:o

deas

|>—>2 REAO f

‘“lui

Enlighten Lumen Path Tracing

©Silicon Studio Corp., all rights reserved. 44




{1\

££ Silicon Studio

Ideas - Art - Technology

v
v
W
X
E

©Silicon Studio Corp., all rights reserved.



o
££ Silicon Stqd_io_

©Silicon Studio Corp., all rights reserved. 46



o
£E Silicon _Studi()

©Silicon Studio Corp., all rights reserved. 47



Ideas -

|>—>3 k3 & silicon Studio

Enlighten Lumen Path Tracing

©Silicon Studio Corp., all rights reserved. 48




££ Silicon St_udio

©Silicon Studio Corp., all rights reserved. 49









o

I >—24 : HFH & silicon Studio

™
T

Enlighten Path Tracing

©Silicon Studio Corp., all rights reserved. 52



o
££ Silicon St_udio

M v 1

Enlighten Path Tracing

©Silicon Studio Corp., all rights reserved. 53



I >—24 : HFH £ siicon Studio

Enlighten Path Tracing

©Silicon Studio Corp., all rights reserved. 54



X
|
\
o
3
>t

££ Silicon Studio

I deas
” — % ‘.' ) o 3 | 4 -‘,, '(" 3: : / ) 3 y
Pyt 2 7 / C . #//<§g{‘r“/ a’ STy “? 4 .
e ol ; E :b- ' b 2 4 ‘ v l\ 27 ol " . ; %

| ” 2
7 4.5

v

'W/' 'p

Enlighten Lumen Path Tracing

©Silicon Studio Corp., all rights reserved. 55




lesa7n £ siicon Studio

« Enlighten
— 51 bDEIE(CH U TIHEICAL—XITEME
- B> —2TRU I 7 L XITEVLER
- B> — > THRHREDIRVB RIS
« Lumen
—HRRIBIRRTFCTYU I 7 L 2 X(TEVER
— fAHVRIndirect Shadowh IEFEICKRIRESNTLND
- 1 MU—=THP IR0
—- REBETE /A XHBEILD

©Silicon Studio Corp., all rights reserved. 56




|l \IA—T>RA A siicon Studio

X% EnlightenEB{ADGPUERIDFTAINEEE IR T2sD. T L — ARKTHER

RITIRE = FPS Histogram: Enlighten
Intel(R) Xeon(R) W-2245 CPU @ 3.90GHz
Nvidia RTX 3070

« Enlighten
— 15 8ms 12E
- EDS—2THEEZELTULE
« Lumen
— g 16~17ms 12E
- 2= AKFTIRNIEAR (11ms~30ms)
— Y (TSR (C/)\ DA —<Y > KT

* FPS Histogram: Lumen

©Silicon Studio Corp., all rights reserved.



|METSY R IA—A £ siicon Studio

R a>V-=ib

JMIVKPC | O—I>kPC | a>Y— | (psasxeiy |, VT

(PS5/XSX) Switch) | (Android/iOS)

Enlighten(3E8IEVWI'SY b J 4 — ATERNRGIZRMATHE

©Silicon Studio Corp., all rights reserved.



| 1 —THoZARUIT>R A siicon Studio

« Enlighten
S — > DOtEEEPrecompute N E = FREIER (S — KT
— Precomputei&H 7R SENRE(CGINY IR
—INITA =X ADIEDICHRIBEF1——THE
« Lumen
— BIUIENEITESNDD(EA Y S 2 DA1 2 Rk— KFDFH
— =AY 1 ZRET D EI SICGINRIREND
— RAEN(CIIERBIEDTZHCAY S 21— ROAEHNNDZT—XE ?

©Silicon Studio Corp., all rights reserved. 59




E3< £ siicon Studio

« Enlighten
- BHNDOREBEEZELTEWVLWN. BERNTEFI—Z0NRERMGES
- S ATRER., HRALARTSY hITA—AICEES
- mBE/N\TA Y RAOMILICIET T ZIRFHEENDE
 Lumen
- BERSMEN T EV@MEIH. B -2 E—EHIIEa D
~- BE(CEMEBRENEEDN. NNTA VX (ITITER
— UR—bhEN3T Sy b T A —AFREN
— S — IR (CENE(CGINE BN D =(F5E

©Silicon Studio Corp., all rights reserved. 60




& ' _'ifn yoshmo@snmonstudlo CO.jp
https //WWW 51I|c6nstudr6’"o jp/enlighten



[\

. . IdeasxArtxTechnology
££ Silicon Studio

B#HN-ERND - RANERXBMALCGYYa-YarTOndsd-

©Silicon Studio Corp., all rights reserved.



