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Abstract—Along With the progress of computer games, a
considerable variety of game has appeared. There is an
increasing demand of digital entertainment. It is common for
game players to pursuit a better game interaction experience and
visual experience. Game art designers pay more attention to
achieve realistic effects. In these years, particle effects are widely
used in game development. In this article, through the analysis of
the basic principle and application method of Unity3D particle
system, we design and implement common game scene effects
and characters skills effects, mainly simulation and realize the
effect of rain fall and design the Special “lightning” effects of
characters skills.
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[. INTRODUCTION

As the game industry vigorous development, game
production level is higher and higher, the performance of the
game scene and the special effects becomes more and more
close to reality.

Game effects, it can be understood as the special effect in
the game , one of the most direct feeling is the game of light
and shadow, it has a lot of specific segmentation in the game ,
for example, characters special skills effects, simulation
waterfalls or deciduous effects, Ul effects, etc. In some large
standalone game, we can often see very lifelike scene
simulation, like illumination effect, fluid simulation, imitation
of petals flying and emulation of weather changes. In the
shooting games, it frequently showed some effects like
explosion and the bullet trajectories, these interactive elements
are difficult to experience personally in real life, but it can be
simulated in the virtual game world.

In recent years, more and more game players prefer game
visual experience, game special effects become the main means
to improve the game visual experience and attract people
attention, It provides good atmosphere for players to appreciate
the art of the game and help game production promote game
easily.

Unity3D,as the mainstream of game engine, has a complete
particle system, it can help game developers make brilliant
game effects, in this article ,we designed two kinds of game
special effects include scene effects and character skills effects,
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provided concrete realization method of the rain effects and
special lighting effects.

II. BASIC PRINCIPLES OF PARTICLE SYSTEM

Particle system is not a static system. Over time, the
particles in the system are constantly changing the shape,
moving continuously, and new particles are added to the
system, while the old particles will disappear. Each particle in
the system has a certain life cycle, including: “produce”,
“activity” and “death”. Each parameter related to the particle is
controlled by a random process. Because of the characteristics
of the particle system, it has a good effect on the construction
of “fuzzy” objects[1].

The process of establishing the particle system is as
follows:

e  The hypothesis of particles composition. Particles in a
particle system have a continuous or discrete ways in
its space, and run constantly, has distribution in space
and time.

e  The hypothesis of the relationship between particles .
One is the particle in particle system does not intersect
with any other objects in the scene, the other is non-
intersect and impenetrable between particles[2].

e  The hypothesis of particle properties. Each particle in
the system is not abstract, they all have a number of
properties.

e  The life mechanism of particles. Each particle in a
particle system has a lifetime.

e  The motion mechanism of particle. Particles is always
moving in their lifetime.

e  The algorithm of drawing particle.

III. PATICLE SYSTEM OF UNITY3D

A particle systemis a technique in game physics, motion
graphics, and computer graphics that uses a large number of
very small sprites, 3D models, or other graphic objects to
simulate certain kinds of "fuzzy" phenomena, which are
otherwise very hard to reproduce with conventional rendering

. IEEE
@ computer
soclety



techniques-usually highly chaotic systems, natural phenomena,
or processes caused by chemical reactions[3]. Particle system
is not a simple static system, with the passage of time, some
particles constantly change shape, continuously move, and also
have new particles to join the system.

In order to simulate the process of growth and death, each
particle is endowed with certain life cycle, it will go through
birth, growth, aging and death. At the same time, in order to
make the object has a good randomness, some parameters
related to the particle will be controlled by random data[4]. In
simple terms, the main functions of the particle system
includes three modules, they are particle emitters, impact part
and renderer, The emitter launch particles, the impact part
simulate element which affect particles motion state ,such as
wind or gravity. The renderer structure particles information
including some basic properties such as position, direction,
scale, color, UV offset into geometry data, and then drawn by
calculation, make them appear on the screen.

Particle system is a dynamic process modeling method, as
shown in the Fig.1 below.
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Fig.1. The structure of Unity3D particle system.

According to the above, we can see that system
initialization mainly allocates memory space for particle
system, sets the particle parameters such as particle volume
and particle life Particles operation contains the
characteristics of simulation objects. Particles renderer
translates the physical representation of the particle system into
graphical representation[5].

IV. DEVELOPMENT OF GAME EFFECTS

The main visual effect in game is game scenes effect and
characters skills effect, in most of game scenes, there blend
different elements according to different art style. Here are
concrete implementation process of two kinds of game
effects.

A. Development of “rain fall effect

This effect design can be broken down into two parts, one
part simulate the process of rainfall, the other part make the
animation of ripples .

First of all , create a new particle system in Unity3D, add a
new material, apply the Fig. 2(a) below to this material named

“RainStreak”, and then assign it to our system renderer
material as shown in Fig.2(b) below:

(a) (b)

Fig.2. (a) The original picture of rain streak.(b) The operation panel of
particle system

So now, each particle looks like raindrop, after this ,we
need to adjust the basic parameters of particles, including
launch position, direction, speed and particle size , etc. When
we finished, we will get a complete rain model as shown in
Fig.3 below.

Particle Effe

Fig.3 A simple model of rain drop

The environment of rainy day is very complicated in real
life. The interaction between the rain and the surrounding
objects may produce many kinds of visual effects. When the
rain fell on the ground, there would appear splash water, we
need to simulate ripple effect through the animation. Create a
new plane, assign Fig4 below to this plane, and then add
animation component.

Fig.4 The orginal picture of splash

Using the animation editor, make the key frame animation
with Fig.4, adjust its sequence and playback speed until it
produces realistic ripple animation. The animation editor is
shown in Fig.5 below.



Fig.5 The animation editor of ripple

When we finished ripple animation, we need to write a
script to control the stop time of this animation, the script
named “RippleDestroy” :

using System. Collections;
public class RippleDestroy : MonoBehaviour

{ public void DestroyMe()
{
Destroy(gameObject);
}
H

So now ,we can run our system, it shows us random ripple like
below:

Fig.6 Final effect of ripple

We need this animation random plays on the ground,
control it by script below:

public class rippleFX : MonoBehaviour {
public GameObject rippleOby;
int t1 =0;
void Update () {
tit++;
if (ti>=35) {

GameObject
GameObject;

tempObj Instantiate(rippleObj) as

tempObj.transform.parent = gameObject.transform;

tempObj.GetComponent<Animation>().Play();

tempObj.transform.position transform.position+new
Vector3(Random.Range(10,10),0,Random.Range(10,-
10));

}
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Add a sky box for this system. The end resultis shown
below in Fig.7.

Fig.7 “rain fall”effect

B. Development of “special lighting "effect

The most common graphical effects in RPG games or
fighting games is characters skill effect, such effects are
usually have special dazzling visual effects, each game hero
has different skills, each kind of skill has different effects,
when the players control the hero, the effect is shocking and
the experience infinite pleasure. In this paper, we take “special
lighting” effect as an example, studying how to develop
dynamic lighting effect by particle system of Unity3D.

Before we design this effect, we should understand some
concept of particles. Once the particles are generated, the life
cycle is given, it will decrease with the motion of the particle.
When the cycle is reduced to 0, the particles die and they
should be removed from the system[l1]. In the actual
application, we also can use other ways to measure the
particles of death. For example, when the color and
transparency of the particle is lower than the system setting
value or the movement of the particles is beyond the specified
area, these conditions can be considered as the actual
requirements that the particles have died and these particles can
be removed from the system[6]. As shown in figure below, it is
particle motion process.
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Fig.8 The particle motion process.



Create a new particle system in Unity3D, we need to design
a radiation effect that spread around the center, launch multiple
lighting from one point. So we should adjust the basic
information of the particle emitter, including life cycle,
emission speed, maximum particle quantity and so on. One of
the important steps is to change the shape of particle system to
sphere, and then narrow its radius so that we can simulate
launching point as shown below:

Fig.9 launching point of lighting effect

Another important factor to consider is render mode.
Unity3D has five kinds of render mode, we need choose the
suitable mode according to different situations. Based on this,
we choose the stretched billboard as our render mode. As
shown in figure 10.

tched Billboard

Fig.10 Modify render mode

This mode has big different from default mode, it can
comprehensively reflect the state of lighting motility, from
this, we can see that each particle seem to be stretcher and
become more longer. Now the system can be used to simulate
the motion of lighting.

Fig.11 The Effect of stretched billboard
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According to the needs of effect, next step we will design
and implement the art of lighting effect. Create a new material
ball, set Fig.12(a) as the material, and then apply it to render
material of particle system, so each default particle looks like
lighting as shown in the Fig.12(b). If the requirements should
change in later part of the design, in order to meet the design
requirements, the developers can be able to adjust the system
parameters, such as size, quantity, color, etc.

(a)

(b)

Fig.12 (a) The orginal picture of lighting . (b) The final effect of “special
lighting” in Unity3D

V. CONCLUSIONS

Game effect, as a major section of computer graphic art, is
being applied intensively in fields of game developing projects.
It is difficult to see some special effects in real life , but players
can enjoy in the game. Unity3D particle system is very perfect
and mature, it has good stability and excellent interactive
interface, provide amazing user experiences for game
developers.

This paper discussed how to carry out two kinds of
common effects based on Unity3D particle system and reached
the desired objective of the study. Therefore, add new
interaction to this effect system will become a study emphasis
in further research.

REFERENCES

[1] Lei Shi, Wenyong Wang, “The status quo and realization of Waterfall
simulation based on particle system”.International Conference on
Computer Science and Network Technology(ICCSNT ), 2015 4th, pp.

91-93.

Lei Shi, Wenyong Wang , “Study on algorithm for firework simulation
based on particle system” International Conference on Computer
Science and Network Technology(ICCSNT ), 2013 3rd, pp. 231-234.

William T.Reeves, “Particle System:A Technique for Modeling a class
of Fuzzy Object” ACM Transactions on Gtaphics,April 1983.

XiaoJuan Wang, “Simulation of dynamic firework based on particle
system”,Journal of Qinghai University,Vol .27 No 4,Aug 2009.

Qing Yang, “The research and implementation of dynamic simulation
based on particle system”,Xidian University,2010.

(2]

(3]
(4]
(3]
(el

Yao Xiong, “3D special effect simulation based on particle system of
unity3D”,Software Guide,Vol.11 No.11,Nov 2012.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


