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A Study on Approximating Realism through Utilizing
Physical Shader Optimization Techniques
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Abstract: Recently, various devices have been developed. It is because hardware used in devices like
CPU, GPU has been improved. The demand for games that have high quality graphic is on rise in not
only high-spec devices like PC or console but low-spec devices like mobile phone. Also, it is increasing
to multi-platform development, especially in game. Existing rolling snow ball animation used in
application for low-spec device employ a method of expanding the entire volume of a snow ball
regardless of its movement direction. In real life, snow balls never increase their entire volume. They
get volume considering their movement direction. In this paper propose a method the rolling snow ball
animation looks more realistically than existing method. It is too complicated for real-time applications
for a variety of devices to apply for physics related to snow. This paper utilizes the phenomenon with
ease. Unity 3D is a multi-platform game engine. And it provides its own shader programming. It works
efficiently to implement rolling snowball animation for multi-platform application because shader
programming use hardware feature. In this paper, implement the snow ball animation using Unity 3D.
As aresult, it can offer to users realistic experience even if apply for low-spec devices.

Keywords: Unity Shader, Rolling Snow Ball, Collision Detection, UV Mapping, Spherical Coordinate
System
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[Fig. 1] The Distortion Seen at the Poles of Sphere

(23 1ol daxe] de s dehlly] 9ste] Axgde dxAg
ARG FHNA Hels #AEE 427 00), (1L0)22 UF XA 23
Uehdth (23 1jeld 8BaAsh Aadas MEeEe B 5 gk FHdA wasis
Blaxe] dfe] os] 2Zgylel A AHE 2yl oYk Huk A

Copyright © 2023 KCTRS 33



A Study on Approximating Realism through Utilizing Physical Shader Optimization Techniques

ARR7] A" WEeltt Y REel AW A FHEA @] dEolt
IS AEES Q7] 9lskel o] T fajslo} Frh

Pre | Collision — Te;ij:e’s Edit_ Draw Extrude
Proccesing Detection Coordinate Brush Size Splat Map Edges
[19 2] AlEEelAd 73 A
[Fig. 2] The Process for Implementing Simulation
oo AlEgolAde (29 219 #e HAHow FHIY VE AZUo AL
WA e 4uAR QAWAG B ATME oo Hax dAAe, ned 27 A
WS Frhetel FEIH g2A dAY dACA A wiEA] RSk HaA 9
ae gratgct.

[13 3] "l=A e A

[Fig. 3] The Result of Preprocessing

sk 2ol o,

34 Copyright © 2023 KCTRS



A Study on Approximating Realism through Utilizing Physical Shader Optimization Techniques

oL
= xr T ow X2 AT 5 QAo A (HE F3H
Anyte] FES PAsE Aol FE wHthd ¢ RS k. AWl 7]&ofA
DA &S w, A AT AAHSH FUE UFE FA4E ol &std A= FAE
e Stk 7S gle Hu AYoME B AF AT 2HIE HRseE
45 AHgste B AAE AT 5 U

P R T Ty

n

I

(=] [ TR = | [==1] [ T = | [ TR = | [==1]

& b b3 L

(2% 4] 79 ool ol UVAE o F
[Fig. 4] The UV Coordinate’s Move by Sphere Position
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[Fig. 5] The Comparative Analysis of Splat Maps with Varying Alpha Values
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[Table 1] Parameters
N Bk o= Bk &
BrushStrength 0.15 0.15
BrushSize 0.7 0.7
Splat Amount 0.2 0.2
alpha 5

[3 1] MOS HZEo ALg¥ Algdo]de] IepueE yepith AlE# ol A
AHE&El PC= 1€l Core i7-12700F CPUE AFE-3ITh GPUT Nvidia®] GeForce RTX 3060<
AFE3It RAMS 4H4 DDR4 16GB PC4-256002 27 AF&-3it). QlH =+ GIGABYTE
B550M GAMING D4 =P8 ARE3Itl. VRAMS  12288MB  GDDR6©|t}.  AF&3F
AL Eo]Z 9 AA= Windows 11 Home, Al Edold ZAEL FYE 2021.3.11.f1=
AL H2E Hrbded Al 9o B d, B¢ & Zzbe] AlEdel S HoFal [

36 Copyright © 2023 KCTRS



A Study on Approximating Realism through Utilizing Physical Shader Optimization Techniques

2] 710l St HrhE AAET

[¥ 2]MOS 230 7]F

—

Table 2] The Standard about MOS Socre

A | E PERTE
s us s | oldud) 8 v
4 e o} vh}

3 wE SREE !
2 S o} vk
P e e [ oldmnh Bas) g

H2E A3 v £E 2%, £ 3ED F A4S 28 1230 9P A FE
237k AREA ok MR FY Aol FeH kT TAES Wk

5. 248

71E AN EACIAAA A #E AVlE 719 ddvielde EEMAE
AR 7S A2 QA Furt Fse BA eIt dARE AUy ge W
Ao Edeo] 2om A77k AAY] et oleldt 54 53] Eupd AllelA]
Wol TAGT mutd 87 544 aArde] a#9E Adsy] of§r] Witk ol
FRF ofyulo] s AREZIAl FdEsE A2 vigoldu A 5 FE 54%
H@AAQl ofyuolde] v Z oj&duE olfE Utk V& HAE Sk 7o
AA 37 AAE A eR T 2 A7 S ARgsd FEa v 7Y
T B8-Sk AAlg AR TES

A S

T !y

[29 6] AlEdlolAd 2y

[Fig. 6] The Result of Simulation
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