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InitialScene.unity - BoidPractice - PC, Mac & Linux Standalone (Personal) <OpenGL 4.1>
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# Scene = Hierarchy 3 Project © Inspector
Shaded <) | & -] | Gizmos ~| @A ) ||| create ~| (GrAT ) |l | create -| (& ALY

Main Camera ‘ * | v&5 Materials
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BlackFloor ) matFloor
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0 ABEF T, HERDOINPUTARZEAL XY,
o menud&k D rEdlt—>PrOJec:’[Se’[tlngs—>PlayerJ z#IR L. Active
Input HandlingZZBothICZE LT e\ (BEghnE)

Project Settings

£ Project Settings

Adaptive Performance P|ayer 0 i+ :
Audio i a
Burst AOT Settings Configuration
EdItOI‘. Scripting Backend Mono v
Graphics
Input Manager Api Compatibility Level* .NET Standard 2.1 v
v Input System Package Editor Assemblies Compatibility Level* Default ((NET Framework) v
Settings . IL2CPP Code Generation Optimize for runtime speed
Memory Settings C++ Compiler Configuration Release
Package Manager -
v Physics IL2CPP Stacktrace Information Method Name
Settings Use incremental GC* v

2D Allow downloads over HTTP* Not allowed -
Player : —

Both -

PTESET Manager _Active InputHanding' _____| ]

Project Auditor The Input Manager is a legacy feature and not recommended for new projects. For new projects you should use the
Quality e  Input System Package.
Scene Template Target minimum macOS Version 12.0
Script Execution Order . L.
| p Camera Usage Description*
v Services . o
Ads Mediation (Level Microphone Usage Description*
Diagnostics Bluetooth Usage Description*
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(i 2) ProBuilderd - > XA ~k—)L

o Menu®Window / Package Management / Package Managerk D .
"Unity Registryy ¥ 7 ZZEIRUIEREZE L T, Probuilder®install
Z{To>TLZa W (GRIFES Tver 6.0.9) ,

o ProBuilderz{f> & & TRBREMZNREZOETY 7 Z{TD2 &
MNTEFEY,

Package Manager

= Package Manager
<+ v | Sort: Name (asc) v | Filters v | Clear Filters

v Project ProBuilder ProBuilder

B All Packages

© Undat v Packages 6.0.9 - February 12, 2026

paates From Unity Registry by Unity Technologies
ProBuilder YR oM 'Y Reqisiy BY HRity 1echnoiog
v Sources O “| ZUIY LI
o My Assets Install

I"s‘g Unity Registry

] BUIlt-in Details  Version History ~ Dependencies
v Cloud B

i .unity. il
& Services Technical Name com.unity.probuilder
Minimum Editor Version 6000.0

Build, edit, and texture custom geometry in Unity. Use ProBuilder for in-scene level
design, prototyping, collision meshes, all with on-the-fly play-testing.

Advanced features include UV editing, vertex colors, parametric shapes, and texture
blending. With ProBuilder's model export feature it's easy to tweak your levels in any
external 3D modelling suite.
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(") @ Import Unity Package

BoidPractice2A_2025

All None

¢+ InputSystem_Actions.inputactions

v v ImMaterials | New |
v @ matBoid.mat | New |
v @ matClusterBall.mat | New |
v @ matFloor.mat | New |
v @ matWall.mat | New |

v v mphysicsMaterials | New |
v & pmatBoid.physicMaterial | New |
v & pmatFloor.physicMaterial | New |
v = pmatWall.physicMaterial | New |
G7;Readme.asset

v v BmResources [ New |
v |BillingMode.json | New |
v g Boid.prefab | New |
v W@ ClusterBall.prefab L3
v g Connection.prefab | New |

v v BmScenes
v R InitialCondition.unity | New |

@ SampleScene.unity

v v ImScripts | New |
v #|BoidClusterAnalysis.cs | New |
v #|BoidManager.cs | New |
v #|BoidRuleManager.cs | New |

v v ImSettings

v

v

® DefaultVolumeProfile.asset

© Mobile_Renderer.asset

© Mobile_RPAsset.asset

© PC_Renderer.asset

© PC_RPAsset.asset

® SampleSceneProfile.asset

& UniversalRenderPipelineGlobalSettings.asset&

v Q test.mat | New |
B Tutoriallnfo

v

v

v
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ﬂ Pro Builder Shape (Script) Q@ 3+ :
Shape Properties Pipewa"a)-u-,rx“
Shape ine
Size .3 Y Z 3
Pipe Settings
Thickness
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Edit Shape ggv:&ij—o

PipeWall

A KDNE - EEDHIHERL



F7AIMNF2RTE—RT. ERAKR

'3, ZHT &, SRTTE— K ELD,
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¥, BUENZF
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(rigidbody)

ICENDME

U E o

SN vroEILENE

& Rigidbody

Mass
Drag

Angular Drag

Use Gravity
Is Kinematic

Interpolate

Collision Detection

Constraints
Info
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None
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BoidManager - BoidRuleManager? = X DpublicZ #4

o BoidManager - BoidRuleManager® W< DD\D 7« — )L K ITDWTIE, 1
VAR FE 21— OREABBREELR >TWERY. FIERETIE, T
NTDI—=)VIFREEFT D=8, N1 RIFHEEERAZE T I, VIHREZ
HRUERXREERZ (EUVP—RD&KSID) LTJJ&)J%IEI'O&?.

BoidManager

<int> vision_space

BR DINA R DR

<int> neighbor_space

BR DINA R DEARFR 5T R

<int> pop

A kORI (FRRIEEER)

BoidRuleManager

<bool> rulel, rule2, rule3

JL—IL1 - 2 - 3DBEHDE

<float> cl,c2,c3

I - DEEE ((RE)

v Boid Manager (Script)
Vision_space 3
Neighbor_space

Pop

v Boid Rule Manager (Script)
C1 0.1

C2 <)
C3 0.01

Y2



BoidManager|c &7 % SingleBoidA 7> 7 K OIEOH L

[/ A ROEF (Y ANRT TICIEFHERT) | Ryt
[HideInInspector]

public SingleBoid[] boid;

/% RARATI I (SingleBoidV X | AZUTR) %/

boid = new SingleBoid[bsum];

GameObject bpar = GameObject.Find("ParentBoid"); //BDT —LATI 7 b EHER

for (int i = 0; i < bsum; i++) {

//GameObject bobj = Instantiate ((GameObject)Resources.Load ("Boid"));
GameObject bobj = Instantiate((GameObject)Resources.Load("Boid"),bpar.transform);

boid[i] = bobj.GetComponent<SingleBoid> ();
}

Start()

BoidManager.cs

O 4 FEAODEXRN LIRS E (L, Boid7
LANT7oaviR—x> b THD
SingleBoid.cs D TR INTWET.

(1 BoidManagerlZ, startB¥8 o4 n 7T, £9
Boid 7L/ N7 Dy O—>%ERK
(Instantiatef8%%) L7=dH (2, Boidp 3 v
R—%> h& LT, SingleBoid 7 x4
FZERY WL, BeF =8k L £ 7.

SingleBoid

RA N B
DY =X

Resources
Boid

XAF47IEEE EH2



BoidManager - BoidRuleManger - SingleBoid7 = X DB {%

. BoidManager? 7 X%, K4 FO%£R%
HA FoEE | 74—ILFELTEEBLET,

KA RethkoBE | BoidRuIeI\(/Ianage)rLi, %Ed)?ﬁ‘é IE“Feﬁd)
_vopm | THEER b—n) OBEROFE (bool |
il )bf%ﬁﬁ - rulel, rule2, rule3) . ZLTIL—ILDE

REAT D RAT A AA (void ApplyRuleX) &3

T 4 DFRA FOMUE - FEDEFII,
- . SingleBoid7 7 A CEBINTWLET.

BoidManager

void ApplyRulel()
ARy 75 L —

void ApplyRule2()
pp 4 Dk CE

E:
void ApplyRu le3() ?z? 035(]‘%?)

V=L DERADHEE %
<bool> rulel
A FEADOIRS E WL <bool> rule2

SingleBoid.cs <bool> rule3

BoidRule

Manager




SingleBoid#A 7> 7 M DIRBE L

/x KTV IRBT714—ILR (BIZ S ADSSROIEE) =/ i
public Vector3 pos, vel; //{iE - &EE - . .
SingleBoid
/% T2AR—=KNET1—ILR %/
private Rigidbody rb; //BEA TSI b~ ) )
private float xmax,xmin,ymax,ymin,zmax,zmin; //Z2fE0DiE5FR Slng -LEBOld . CS
private float speedmax; // RS DERKIE
void Start () void Update ()
: Start() (R AR DWS Update()
speedmax = BoidManager.speedmax; pos = this.transform.position;
rb = this.GetComponent<Rigidbody> (); vel = this.rb.linearVelocity;
this.setBorder (); // TRAAZRE DRE *"
this.setRandomPosition (); //#JH{7&EDiRE Rebound (); /I RFHE
this.setRandomVelocity (); //#HBEEDRE LimitVelocity (); / RE PR
SetGravity(); //ENDRE
}
RotateBoid(); //ZFEIC/KU/ZRER : 20265 L VBN
}

B7L—LDUNIE GRETEIIEBITDINEDLRWVILIETT. )

LimitVelocity()

BREWZ c5EE
% [ ¥x

DERAEE B
-5, WHlT %

xz DAIHREIE£15, yiX0H 5200

speedmaxDJHAEIL10




SingleBoidA 73V NDEKRI/INT Uy U EH - BHE

SingleBoid

<Vector3> pos, vel

A NDALE &RE SingleBoid.cs

void Update () Update()

{

/ /LB &EEDEF
pos this.transform.position;
vel = this.rb.velocity;

public void setVelocity(Vector3 v){
this.rb.velocity = v;
this.vel = this.rb.velocity;

}

public void setRandomPosition(){
float rx = xmin + (xmax - xmin) * Random.value;
float ry = ymin + (ymax - ymin) x Random.value;
float rz = zmin + (zmax - zmin) * Random.value;

Rebound (); / /I BRHE
LimitVelocity (); / / EE IR
ConstrainHeight (); //=mE D

this.transform.position = new Vector3 (rx, ry, rz);
this.pos = this.transform.position;

void SetVelocity(Vector3 vel) ARICEhE TETDIEEH DT,

A NDEEZ BERIICEKRET %

public void setRandomVelocity(){

void SetRandomPosition() float vx

= —speedmax + 2f x speedmax * Random.value;
float vy = -speedmax + 2f % speedmax x Random.value;

'fﬁlﬁ%%yyhccgﬁi float vz = -speedmax + 2f % speedmax x Random.value;
' - rb.velocity = new Vector3 (vx, , VZ);
void SetRandomVeloc1ty() this.vel = this.rb.velocity; E

NEZ T VI LICETE YARDZEEIF 0 ELTWEXT,

SingleBoid7 7 20A 7Y = & + Ofiil L EEIL, boid.pos, boid.velii&>T
B TEXT. £, MICREZRELETHESRI, boid.SetVelocity (vel)
DR EFEVWET (boid IF, SingleBoid7 ZRDA VX2V RELET) .




BoidRuleManagerlc & 13 3%/XT7 Uy I XY v R

BoidRuleManager.cs

void SetBoid(BoidManager m) void ApplyRules()

IWEDRA KOIREE (B - (UiE - AF - RE | L= ZE2TETIT 3. /8T U v JlEbool
PERE - 1ZAREERE) =, BY JADEBDEHIC (rulel - rule2 - ruled) DRFFICL > T, HFE
AE—9%. JL—ILETEDRIICETT 5. DIL=ILDIHZFETI B EMAEE IL—IL
DRZA I, ApplyRuleX() DTSR T 3.

SetBoid(BoidManager m)

boid = m.boid; ApplyRules()

pop = m.pop;

void ApplyRulel()

void ApplyRule2()

if (rulel)
{ void ApplyRule3()

ApplyRulel();

if (is_vision_space_global)

{

for (int i = 0; 1 < pop; i++) } 1 reference

{ ivate id ApplyRulel()

boid[i].SetVisionSpace(m.vision_space); {
} if (rule2)

} { }
ApplyRule2(); 1 reference
if (is_neighbor_space_global) } {;,—t— id ApplyRule2()
{
for (int i = 0; i < pop; i++) if (rule3) ;
{ {
boid[i].SetNeighborSpace(m.neighbor_space); ApplyRule3();

} } 1 reference
ivat id ApplyRule3()
{

}

XAF4 7 IEES Y2



BoidManager & BoidRuleManager ® Bi{&

his.GetComponent<BoidRuleManager> ();

BoidRuleManager.cs

BoidRuleManager

void SetBoid(BoidManager m)

Update(

void ApplyRules()

rule.SetBoid(this);
rule.ApplyRules();

PEBDKRA FZEH %, BoidRuleManger# 7

e e e R s InitBoiavelocity

1 reference 1 reference
. private void i id iti private void i idVeloci
lf ( Input . GetKeyDown (KeYCOde- I) ) { { InitBoidPosition() { InitBoidVelocity()
InitBOidPOSition ( ) : Ior (int 1 = 0; i < pop; i++) ;or (int i = 0; i < pop; i++)
InitBo ldVGlOClty( ) - X boid[i].SetRandomPosition(); X boid[i].SetRandomVelocity();
} +

<|>F—pEIN7 & =2, [nitBoidPosition ] A FDAIE - EED#HERL. SingleBoidZ 7 XD XY v K
& [nitBoidVelocity| #3179 5. EROHLTVWET.)

XF4 7 IEEE Y2



SingleBoid if (Input.GetKeyDown(KeyCode.R)) {

<Vector3> pos, vel ) ReverseVelocity();
RA R DB & HE

void setVelocity(Vector3 vel) R¥— HRE N7 5, ReverseVelocity %

Void DEE % FH T 3. K179 5.

sJ"Jabeuepptog

'Ri K5 VT, £2TDHRA FOREDRER (Reverse) 5 &SI,
BoidManger? 2 XM Z A XY v K ReverseVelocitylCiCil UEX U & .

void ReverseVelocity()
{ LTDRAF (boid[0], boid[1], ..boid[bsum-1]) Iz LT
for(int i = 0; i1 < pop ; i++)
{ RAFiDEEZIFL, ivel &L, HILLNEENY MLy %, ivel
DETCDRERDZRESB-LDELTERT S.
Vector3 ivel = boidlil].vel;
Vector3 v = new Vector3(-ivel.x, -ivel.y, -ivel.z);

A F i DEEZEHTS.

boid[i]. SetVelocity(v);

¥ BoidManager.cs




BIZE 1

WINHDRA KOS DEEREN "Tmy T &
35 &ERIETBIL—IL9%ZMZA T ES LY,

p1&Ep2DEERE % R T VectorBD 7 S A XY w R

<Vector3> *xzero

O~ kL (0f, Of, 0f)




HIEE1 (B~ K)

void ApplyRule9(){
for (int 1 = 0; i < pop: i++) {

Vector3 ipos = boid [i].pos; BEERL NI

~

for (int j =i + 1; j < pop ; j++) {

Vector3 jpos = boid [j].pos; BEELLREN

if () <
boid [i]. SetVelocity -
boid [j]. SetVelocity _;
b ipos & jpos DEEEEN 1T THNIE, ZNhZThDE
} ExtYOLd 3.

BoidRuleManager.cs
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BIZE 2

WINHDIRA RDS DEEREDY 2my LUIT &R &, &S
DREWADEEICEDESIL—IL8ZEML T LS LN,

float xDistance(Vector3 pl, Vector3 p2)
plép2dEEEE % R T Vector3m 7 5 A XY v K
<float> xmagnitude

R7MILOXES - RS (I(x,y,z)!l)
AT 7 I¥ES a2
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void ApplyRule8(){
for (int 1 = 0; 1 < POpP ; i++) {

Vector3 1pos
Vector3 ivel

boid [i].pos;

boid [i].vel; i HE DR FOME

< &

for (int j =1+ 1; j < pop; j++) {

Vector3 jpos = boid [j].pos; = e
Vector3 jvel = boid [j]1.vel; Dialniiaiee

BoidRuleManager.cs



