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Abstract

In a traditional 3D production pipeline, image production using 3D programs undergoes a process called
rendering to visualize 3D data and this process is time-consuming and costly. By adopting a game engine
for real-time rendering to check render images instantly, we can reduce the production time a lot. In this
experiment conducted in this study, rendering process using game engines with the highest market share in
various fields, Unity and Unreal Engine were compared and analyzed. Also this work aims to propose a
method for adopting a game engine lighting and rendering to 3D production pipeline by using both
engines. In this study, interior modeling was used to compare rendering in both Unity and Unreal engine.
The analysis results indicate that Unity and Unreal Engine enable rendering in real time; consequently, the
rendering cost is reduced. Moreover, the quality of the rendered image is almost similar to that produced
by offline rendering images. The proposed technique involves reducing the render time and providing
guidance for artists through access to a real-time rendering engine by comparing and analyzing the
rendering of Unity and Unreal Engine through this experiment.
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2.1 SLIE| (Unity 3D)
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FLIE[&= Unity TechnologiesZ} 2004 83 7HEDH AQATC=E A A 7HY AFHQ 62%E
Ax|gte 2HE MEAZTOICE FWOME 202HH0| H= AMEAIZE RUEIZ 2HXE HASIL
UCE FUElE AQdzcz 2| L% XIE'* a4 7150l A HHETHA ofLnolM, Fet,
1, HE 5 ZHAS Ao 20[1 UCE Siggraph 201801M BRHE HZESL7| 3H FLEIS
280 ol Zast, AEZD H0|H 7[&S EHAA 2EF4 LS F35t= O FHstn
UL 4]

[E 108 2 HIQL 20| RLIE|[= ST 3pAYS TS 2HE &= JEE diF& d2iy
ogol SYIAY i Z==2Io|Ch FLIE[OAM e AY 2= HEROIE, }ES, OS,
2, 252, SeAl, B B2, E0] AHO[H, X84 360, RERE 5 F B2 77|=
HZEICE RUE= HBH0|D 2tttk QIHMo|Az XM XY 2FS MIotH AY JHEsS
93t 223t E7R2 S MBS ULk E3 T2 A0B N8 AYUS PEAY 4 ULt
D 298 AEE AWM QR S4en ore I XY, g2UA 52 o8 AuHe
2 gug BET & A0 [5)

[E 1] RLEIY 92| AX 5 @

[Table 1] Unity and Unreal Engine Comparison

Feature Unity Unreal

Scripting . . . . .

++
Languages UnityScript, C# Blueprint Visual Scripting, C
Lighting Spot light, Directional, Point, Area light | Directional, Point, Spot, Area light, Sky light
 Global Baked Gl, Image based G, Baked GI, Image based GI
illumination Pre-computed realtime GI
Import 3D 3ds, fbx, dae, cdd, dxf, jas, Ixo, blend obj, fbx, srt (speedtree)
model formats
Ul IMGUI, UI objects on Canvas Widgets and Blueprints
2.2 2| AUF (Unreal Engine)

Ol=2| o|E AY=OM 7HEet e[ AT AYATIe=z, 20218 LHE Unreal 5.00|M=
RO, LiL fOIEEEf €2 7152 FA Yoish L2 Ho|HE ALtstol ArdEel defHe e
T Ae HEETE MERCE Unreal 502 HX AFENE 20|= CIX|E 89 7|=(Digital Human)
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[Table 2] Light Types in Maya, Unreal Engine and Unity

i 3 Maya Unity Unreal Engine
(2
Do | EHRBOILE BBHE syl L™ 9
irectiona alojA] @1 &I v‘ i

LHSHY waNe 2D
Spot | ChE 2 Foio] 42 HlE:
2

by |E2H HINE B2 FHo
ot . "
F HiSto 2 HiARSH= 24,

—

Area/Rect -E*'31|I:I|X10|l_} EI_|E-| _(zl-EFI I:Hj(-la-l
A2 goig HiEs B

FLIE|QF HE|HZIo] HETY Hjm HY
2 oo AZEQ0f 3 =0 MY A2 GPU geforce 3050, CPU Intel i7, Memory 32MB
A2ZEQI0= FLIE| 2020 3.21 H{HS, Unreal Engine 4.27 H{T

[# 3] FUE|QF 2| AT ZASZH
[Table 3] Workspace of Unity and Unreal Engine

Program Unity 2020 3.21 Unreal 4.27
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3.2 #lo]Sat HAHY
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[E 4] FLIEIQF 22|Y ATl Ho|H HE
[Table 4] Shader Applied in Unity and Unreal Engine

Unity 2020 3.21 Unreal 4.27
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(Lightmapping) [5]0|2t11 BtCt ZO|EME S =8| S=EYofo| HofX|ls 2HS =Y + UCL 1L
Yl 2HS MUoz Zof MM =¥ OfL X[ =Yt 22 2ME £ 5 UL 22| AT
HME O XQHEZ| £= 2I0|EE 0|§ B2 FIIAIZ MOICt 20|EYS 2|2 E (Re-Build)

siof ekt EHO| Tl
B2 27t 2o|Eo| Hlo|EFY0| RLIEIY} SA2|H0A 2
BASS S UK ZEEMO| BHOIM B 2T DUYoER, FAU 47 Be BFW T

—

Z9| XS AESHH H|O|3 EfRIO| IA 0|7} 2 A= O &l

[# 5] CIEAME 2I0|EZL 7| 2I0|EZR HEE AU HiE
[Table 5] Directional light applied in a room as key light

Unity 2020 3.21 Unreal 4.27

~ T  BIPilotActive - CineCameraActor16 |

[# 6] 7| 20|EQ} & 2I0|E7} HEE AU HiZQ| 20]0f =Y 2=
[Table 6] Wire Frame Mode, Applied Additional Lights in Unity and Unreal Engine

Unity 2020 3.21 Unreal 4.27
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[Table 7] Before and After PostProcess

Program Unity 2020 3.21 Unreal 4.27
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[Table 8] Final Render Images Comparison
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[Table 9] Comparison of Lighting and Rendering Results
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