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FASETRER

e Unity 20184 LTS
e Unity Timeline

o ZAVIINERDARZLNIYINZE
e Post Processing Stack v1 (B2=1tLTFIFH)
e Graphics API

o Android: OpenGL ES 3.0
o i0S: Metal

e Forward Rendering (built—in render pipeline)
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SAh=vS Parallax-corrected Cubemap
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SAh=vS Parallax-corrected Cubemap
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Parallax—corrected Cubemap& (3

3 D Cubemap Parallax-corrected Cubemap
NASHBAE BENA =0, HNASEBEEET B1-.
RHAOEHELNFERK BALGRHA S

NASHBHT HERFTDIRY AHEFNENH D NASHBEL THLRETDBRY AH O BEHEL AL
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Parallax—corrected Cubemap& (3

3 D Cubemap Parallax-corrected Cubemap
NASHBAE BENA =0, HNASEBEEET B1-.
RHAOEHELNFERK BALGRHA S

NASHBHT HERFTDIRY AHEFNENH D NASHBEL THLRETDBRY AH O BEHEL AL
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Parallax—corrected Cubemap )53

Cubemapt 27 ILEHDODRFRIMIVEFIET 5F %

BREMELZL: RFNIML RDEE T
[ J *ﬁ.%}%’qal‘)b V & 5%%.‘7% N Ti(ff%—l—% O pixel positions

= Add a reflection plane

= Parallax correction is
based on camera,
geometry proxy and
reflection plane

= For current point of view

Sébastien Lagarde (2012).
“Local Image-based Lighting With
Parallax-corrected Cubemap”,
SIGGRAPH 2012 Talk

https://seblagarde.wordpress.com/2012/11/28/siggraph-2012-talk/
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Parallax—corrected Cubemap )53

Cubemapt 27 ILEHDODRFRIMIVEFIET 5F %

SIGGRAPH201 \;

e ‘.‘-f,;:':::
lax-corrected Cubemap

L *ﬁ,%}i&aF)lx V ¢ ;‘f,‘f‘-ﬁ N f:*(-j—-f%—l—% = No pixel positions

= Add a reflection plane

[HEHEIE#L: REtRIKIL R DEE

= Parallax correction is
based on camera,

v geometry proxy and

reflection plane

Gﬂ%ﬁIEEU: Parallax—corrected Cubemap® R’ \
o BMMD/NTA—E—

o HMEDED NIVT4TRYIX

o Cubemap (Reflection Probe) FEZ C

Sébastien Lagarde (2012).
“Local Image-based Lighting With
Parallax-corrected Cubemap”,
SIGGRAPH 2012 Talk

https://seblagarde.wordpress.com/2012/11/28/sigaraph-2012-talk/
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Parallax—corrected Cubemap )53

Cubemapt 27 ILEHDODRFRIMIVEFIET 5F %

>
SIGGRAPH20124/_4)

BEMELL: RFNIML ROFE e
o EEALNL V EEE N FEIFTHE il kol

= Parallax correction is
based on camera,

v geometry proxy and
reflection plane

= For current point of view

HREMIEDY : Parallax—corrected Cubemap® R’
o EBIMD/INTA—H—
MEOED NI T1oTRYIR

Sébastien Lagarde (2012).

© . - “Local Image-based Lighting With
o  Cubemap (Reflection Probe) FE3E C Parallax-corrected Cubemap’

©KLab Inc.
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Parallax—corrected Cubemap )53

Cubemapt 27 ILEHDODRFRIMIVEFIET 5F %

>
SIGGRAPH20124/_4)

BEMELL: RFNIML ROFE e
o EEALNL V EEE N FEIFTHE il kol

= Parallax correction is
based on camera,

v geometry proxy and
reflection plane

= For current point of view

HREMIEDY : Parallax—corrected Cubemap® R’
o EBIMD/INTA—H—

X i Sébastien Lagarde (2012).
Ir B¥ S S "
o HEDED SV T4TRIIR “Local Image-based Lighting With

o Cubemap (Reflection Probe) EE1R G Parallax-corrected Cubemap”
o NIUTAVITRYIR LRDXER P EKRDHSB SIGGRAPH 2012 Talk
e CMoPI[CAMIARIMLAE R 12155
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Parallax—corrected Cubemap®) 5= 34

SIGGRAPH201 .;4

Unity FIDHLSLIZ & B =44 AR

= Add a reflection plane
= Parallax correction is

}i%‘f’{al“)lx R based on camera,
geometry proxy and
reflection plane
= For current point of view

calcParallaxCorrectedCubemapReflect( worldPos, worldRefl)

Sébastien Lagarde (2012)

firstPlanelntersect = (_BoxMax - worldPos) / worldRefl;
secondPlanelntersect = (_BoxMin - worldPos) / worldRefl;
furthestPlane = max(firstPlanelntersect, secondPlanelntersect);

dist = min(min(furthestPlane.x, furthestPlane.y), furthestPlane.z);
worldIntersectPos = worldPos + worldRefl * dist;

normalize(worldIntersectPos - _CubemapPos);

©KLab Inc.




Parallax—corrected Cubemap®) 5= 34

SIGGRAPH201 .;4

Unity FIDHLSLIZ & B =44 AR

= Add a reflection plane
= Parallax correction is

R EDELZ RERIML R based on camera,
geometry proxy and
reflection plane
= For current point of view

calcParallaxCorrectedCubemapReflect( worldPos, worldRefl)

firstPlanelntersect = (_BoxMax - worldPos) / worldRefl; Sébastien Lagarde (2012)

secondPlanelntersect = (_BoxMin - worldPos) / worldRefl;

furthestPlane = max(firstPlanelntersect, secondPlanelntersect);
dist = min(min(furthestPlane.x, furthestPlane.y), furthestPlane.z);

worldIntersectPos = worldPos + worldRefl * dist;

normalize(worldIntersectPos - _CubemapPos);

©KLab Inc.




Parallax—corrected Cubemap®) 5= 34

allax-corrected Cubemap

Unity F§DHLSLIZ &2 2245 et

= Add a reflection plane
= Parallax correction is

R EDELZ RERIML R based on camera,
geometry proxy and
reflection plane
= For current point of view

>
SIGGRAPH20124(_4)

calcParallaxCorrectedCubemapReflect( worldPos, worldRefl)

firstPlanelntersect = (_BoxMax - worldPos) / worldRefl; Sébastien Lagarde (2012)

secondPlanelntersect = (_BoxMin - worldPos) / worldRefl;
furthestPlane = max(firstPlanelntersect, secondPlanelntersect); RENRHYUITAVTRYIR D
dist = min(min(furthestPlane.x, furthestPlane.y), furthestPlane.z); TELPAETETINE
nmn =}

worldIntersectPos = worldPos + worldRefl * dist; AABB(:BEET*L‘i%$E§+§EIﬁE

normalize(worldIntersectPos - _CubemapPos);




Parallax—corrected Cubemap®) 5= 34

allax-corrected Cubemap

Unity F§DHLSLIZ &2 2245 et

= Add a reflection plane

>
SIGGRAPH20124(_4)

= Parallax correction is

R EDELZ RERIML R based on camera,
geometry proxy and

reflection plane

= For current point of view

calcParallaxCorrectedCubemapReflect( worldPos, worldRefl)

firstPlanelntersect = (_BoxMax - worldPos) / worldRefl; Sébastien Lagarde (2012)

secondPlanelntersect = (_BoxMin - worldPos) / worldRefl;
furthestPlane = max(firstPlanelntersect, secondPlanelntersect); RENRHYUITAVTRYIR D
dist = min(min(furthestPlane.x, furthestPlane.y), furthestPlane.z); TELPAETETINE
nmn =}

worldIntersectPos = worldPos + worldRefl * dist; AABB(:BEET*L‘i%$E§+§EIﬁE

normalize(worldIntersectPos - _CubemapPos);

H#%IZ Cubemap C hhioXXEm P
[CRAMNIRIRIVEETE

ChHFHESN=RENIML R
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Cl/CDLEHELI-Afro BEIFHA

o FIFAFAHT
¢ Unity Profiler Reader {Unity ProfilerCREh 2 £ TOINE £ J

o  Google BigQuery
o Google T—AHKR—42)L

e CEDEC 2019 / GDC 2019 Gz &K ' EHAMHY

“Android[] [+ Unity 84 — LA BB DI-HD
ClICD&EHL-B®TOI71> T X TL”, CEDEC 2019

“Continuous Profiling for Android Game Performance Optimization”, GDC 2019

©KLab Inc.
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AssetGraph& (3

o UnityDARY—IJL
o https://github.com/Unity—Technologies/AssetGraph

o /—FR—RTCT7LYrDIEEEESE
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https://github.com/Unity-Technologies/AssetGraph
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Rotate X3x3( angle) Rotate2x2( X)

c = cos(x); cos/sin DFER%E
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(c, s, -s, c);

(

,cos(angle),-sin(angle),
,sin(angle), cos(angle));
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up = mul(RotateX3x3(rotateX), up); up.yz = mul(Rotate2x2(rotateX), up.yz);
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E JLAR—F A O B 51T 5 ) R E 4

up = mul(( )unity _ObjectToWorld, up);

worldPos = mul(unity _ObjectToWorld,

(V. + move, 1.0));
toCamera = _WorldSpaceCameraPos - worldPos;
right = normalize(cross(toCamera, up));

forward = normalize(cross(up, right));

mat = unity ObjectToWorld;
= right;
= forward;
= worldPos;
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[ up(Y&l) (F RS/ DEETE L ]7 up = mul(( )unity _ObjectToWorld, up);
worldPos = mul(unity _ObjectToWorld,

(V. + move, 1.0));
toCamera = _WorldSpaceCameraPos - worldPos;
right = normalize(cross(toCamera, up));

forward = normalize(cross(up, right));

mat = unity ObjectToWorld;
= right;
= forward;

= worldPos;
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: up(Y&l) (F RS/ DEETE L ]7 up = mul(( )unity _ObjectToWorld, up);

worldPos = mul(unity _ObjectToWorld,

" toCamera [ERVSALEhB (V. + move, 1.0));
 AASDHTRNTRIL

toCamera = _WorldSpaceCameraPos - worldPos;

right = normalize(cross(toCamera, up));

forward = normalize(cross(up, right));

mat = unity ObjectToWorld;
= right;
= forward;

= worldPos;
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up(Y&l) (F RS/ DEETE L
toCamera [ERZA D5
AASDARARIRIL

(el 0&) (& toCamera & up DEAIZ
EXTHNINILEOTHETIHE

up = mul(( )unity _ObjectToWorld, up);
worldPos = mul(unity _ObjectToWorld,

(V. + move, 1.0));
toCamera = _WorldSpaceCameraPos - worldPos;

right = normalize(cross(toCamera, up));

forward = normalize(cross(up, right));

mat = unity ObjectToWorld;
= right;
= forward;

= worldPos;
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up(Y&l) (F RS/ DEETE L up = mul(( )unity_ObjectToWorld, up);
worldPos = mul(unity _ObjectToWorld,
toCamera [NV SA LAV (V. + move, 1.0));

S, ~
NAZDHENI L toCamera = _WorldSpaceCameraPos - worldPos;

(el 0&) (& toCamera & up DEAIZ
EXTHNINILEOTHETIHE

& up & right DA IE
RTBINIRILEDTHIETHE

right = normalize(cross(toCamera, up));

forward = normalize(cross(up, right));

mat = unity ObjectToWorld;
= right;
= forward;
= worldPos;
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up(Y&l) (F RS/ DEETE L up = mul(( )unity_ObjectToWorld, up);

worldPos = mul(unity _ObjectToWorld,
toCamera [NV SA LAV (V. + move, 1.0));
HASDABANIRIL

toCamera = _WorldSpaceCameraPos - worldPos;

(el 0&) (& toCamera & up DEAIZ
EXTHNINILEOTHETIHE

& up & right DA IE
RTBINIRILEDTHIETHE

right = normalize(cross(toCamera, up));

forward = normalize(cross(up, right));

mat = unity ObjectToWorld;
. = right;
up, right, forward Z i X1=1751Z % : = up;
= forward;
= worldPos;
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up(Y&l) (F RS/ DEETE L up = mul(( )unity_ObjectToWorld, up);
worldPos = mul(unity _ObjectToWorld,

toCamera (3~
AASDAMRE o — S S . :

up NIMILEAAGADRIEHNRFENIL, 05 i
PITECTY. right & forward liE@J’C"J&ETéOD’C‘

N s\ > — /— I
RI NI ogrocrse s
mat = unity ObjectToWorld;
. = right;

up, right, forward it X1=1751% 15 - = up;

= forward;
= worldPos;

©KLab Inc.




NITANEED

o HRII—AF—TF7oA—23 %FE
o A FE
o REMTHHTETADT. EAXMELEL

mEREERAHIBZ WAL !




REAEEED

o W3- Jiixz—4—
o XTNTIEHELTFO—a—/LZHIE

o IHEIIEDTEE

o FOA—a—IL/I\YFUIEHEL

o THARTLMERAYT—4—
o kFO—a—)Lé&Ad—/N—FO—%HEIRE

o RUSAFERYI—F—
o 1MeshitlZ&YFO—a—)LHIE
o TFZA—1av%GPUEE

©KLab Inc.




REAEEED

o W3- Jiixz—4—
o XTNTIEHELTFO—a—/LZHIE

o IHEIIEDTEE

o FOA—a—IL/I\YFUIEHEL

o THARTLMERAYT—4—
o kFO—a—)Lé&Ad—/N—FO—%HEIRE

o RUSAFERYI—F—
o 1MeshitlZ&YFO—a—)LHIE
o TFZA—1av%GPUEE

©KLab Inc.




BERyarv BN

e Post Processing Stack v1 D E2 &1t (GPum &8I

e Unity Timeline

o TAVIIFERDHRRLISYIRUSALDMIZHZHHYET)
o HIEMATOA)yOFALI-RRAE

098 04H (%) 15:30 ~ 16:30

[57547 | RO9—ILF7AFILITRAT1/8)L ALL STARSI(RHZRX#%)
DSA 7T RHFIEREE

~BEmEBDTA/TEHERBTA5-ODOHEHERELL) O F )Timeline’y—ILIZDUNT

©KLab Inc.




$Hkt RETEREDT ARV —L
DiRHZEBELTHEERYET !

Bl

l'.
e
5& &

D
ins
=
X
7))

©KLab Inc.




[©2]
0
5

©KLab Inc.




