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(1) RULE2®D 1 IE

BoidRuleManager.cs

/% =20 RTAE */
private void ApplyRule2()
{

for(int i = 0; i < pop; i++)

{

Vector3 ipos
Vector3 ivel

boid[i].pos;
boid[i].vel;

float ineighbor_space = boid[i].neighbor_space;

(Vector3 cvTotal = new Vector3(); //iE?J[JJ

for(int j = 0; j < pop; j++)
{

Vector3 jpos = boid[j].pos;

float dis = Vector3.Distance(ipos, jpos);

if (i !'= j && dis < ineighbor_space && dis !'= 0)
{

cvTotal += ¢2 x (ipos - jpos)/dis; / /3B
//Vector3 cv = c2 x (ipos - jpos)/dis; //HIR
//boid[i].SetVelocity(ivel + cv); //HIBR

}

(:boid[i].SetVelocity(ivel + cvTotal); //ﬂ%ﬂij

}



(2) BoidClusterAnalysis.cs®D{&I1F

BoidClusterAnalysis.cs

start()

2L . . Z 7
public void Start() fE1E Al public void Start() fELER
{ {

// B L GameObjectdBoidManagerh b E{FE %S
/] HOEML®H. EEBERSAORS%E ( int pop = GetComponent<BoidManager>().pop;)
/! FREF->THERRLTHEL.
friends_history = new int[9999][]; friends_history = new int[];
for (int i = 0; i < 9999; i++) for (int i = 0; i < it+)
{ {
friends_history[i] = new int[9999]; friends_history[i] = new in;
for (int j = 0; j < 9999; j++) for (int j = 0; j <j++)
{ {
friends_history[il [j] = 0; friends_history[i] [j] = 0;
} }
; }
} }

XAF47IEEE EH2
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(#fF) BoidZL 7 dDMaterialsZZEL ¥ 7

= Normal Map
@ Height Map
@ Occlusion Map

Emission

matBoid

@ Emission l\_
> S |% e

O Inspector =)
- matBoid (Material) [ Y
Shader Universal Render Pipv = Edit... = ¥
V Surface Options
Workflow Mode Metallic v
Surface Type Opaque v
Render Face Front v
Alpha Clipping
Receive Shadows v
V Surface Inputs
@ Base Map Pl
@Metallic Map @
Smoothness L 0.5
Source Metallic Alpha v

v

= Hierarchy =)
4+ v o Al
i InitialCondition*
0 Main Camera
D Directional Light
v () Environment
D BlackFloor
D PipeWall
v ) Boid
0 BoidManager
P ParentBoid
0 ParentClusterBall
0 ParentConnection

)

P Cube
s Project =)
+~v (o 7)) e | € 23
v [ Assets “

O Inspector

. Boid (Prefab Asset)

il
4

Open

Root in Prefab Asset (Open for full editing support)

% | Boid
Ny

Tag Untagged v Layer Boid

Static

v

v

> N Transform

h

» BH  Sphere (Mesh Filter)

h

> € v Sphere Collider

h

O O®©(® O

h

v B v Mesh Renderer

_

Vv Materials

= Element Q

—

@ matFloor
Q matHemisphere
Q matWall
> B physicsMaterials
&7; Readme
Vv [ Resources
BillingMode
W# Boid
W7 ClusterBall
W# Connection
Vv [e Scenes
> Bm InitialCondition
2 InitialCondition
& SambleScene

Vv Lighting
Cast Shadows
Static Shadow Cas
Contribute Global |
Receive Global | Light Probes
V Probes
Light Probes
Anchor Override
Vv Additional Settings
Motion Vectors Per Object Motion
Dynamic Occlusior v
Rendering Layer M Default

On
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None (Transform)
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BoidRuleManager

void ApplySIRS()
SIRRED L IIRRE. MAREA HR
IRRE. RIKEED HSIRREA DB
BeERTLET,

PR IR R |

neighbor_space

BoidManager BoidRuleManager

<int> neighbor_space <float> time_ItoR, time_RtoS

BAR DINA R DERAFR 5T R REFRRE - aRFREE (7))




SingleBoidZ 7 X iR

SingleBoid

<bool> infection

string SIRS()

REDEE

RIEDSIRDRREZIRT, SIRRED

<bool> susceptible

i}%é\nsn%\ Hﬁﬁﬁ@ﬁ%é\”r’%, Rllji
Renigs “R"%ZiIRT,

RZERFIREOEHE

<float> timeI, timeR

void ResetInfection()
Beikpex )y b9 5,

R OB, EERORERE (7))

Be2DKRA FH., TSIKEE) TIIKEE] TRIKEE) if(boid[i].SIRS().Contains("I")){

D536, EDREILHBIDEFANDHIT, KT
045 LT, SingleBoids S5 ZAMSIRS XY v K
&. StringZ 5 AMContains ¥V v FEE#FED
HTEOTVET., BOFIE. iEBDORA FH

MREE) DEEDNMEZFHR LIEH DT,

bool Contains(String str)

5D XTI e ETHEIETRUE
. BB WIEEIEFALSEZIRT, by

boid[i].timeIl += Time.deltaTime;

if(boid[i].timeI > time_ItoR){
if (Random.value < 0.05f){
boid[i].infection = false;
boid[i].susceptible = false;
boid[i].timeR = 0f;

SD*Jabeuepa)nypToyg

void ApplySIRS()




BRfanplY

| — (fl)

BoidManager.cs

if (Input.GetKeyDown(KeyCode.S))
{

this.setRandomInfection();

@ T LNIRRENY

/% SKE VTS VY AICBEREREEES #SIRS x/ | MIGEIAION,

S22 &I &, setRandominfection
E#ERITLE T,

/x BRRES VYT AICRESHES (1%5DHEFE) #SIRSk/
| reference
private void setRandomInfection()
{
for (int i = 0; i < pop; i++)
{
if (Random.value < 0.01)
{
boid[i].infection = true;
}
}
}

BHRA FITDOWT. 1%0DFE

LT, BRFIAREETRUE (D
Y TIRRE) ) ELET,

RO 70—7T, IR42> T, BfKEEZ Yy FPLTVWET, FETHERLTLES L,




BeikBEdMVisualizationd il (1/2)

i LT, CUFEBELET

=up BoidManager.cs

ot

//RA RDEF) (1 >V ANRYT ZICIEFERTR)
[HideInInspector]
ublic SingleBoid boid;

[HideInInspector]
public GameObject[] boidobj;

void Start () { Start()

/x BITATI I NDER x/

this.GetComponent<BoidClusterAnalysis> ();

ana
/¥ RARATI Vb (SingleBoidV7 A | AVUTKR) %/

boid = new SingleBoid[ POP];
Iboidobj = new GameObject| pop];l

for (int i = 2; 1 < pop; i++) {
GameObject bobj = Instantiate ((GameObject)Resources.Load ("Boid"));
boid [i] = bobj.GetComponent<SingleBoid> ();

| boidobj[i] = bobj;l ZLI\NT®D boid [CXT BT —LFA Ty
’ FOEFIEINT Yy 1574 —IVFIZLET.




B JkEEdDVisualizationof (2/2)

ivat id ShowInfecti ' 1
private void ShowInfection(){ void ShowInfection()

/x BRRRREDTIHR{L #SIRS*/ BoidManager.cs

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

boidobjid, BHRA FD5F—LAD
Renderer r = boidobj[i].GetComponent<Renderer>(); 197 FLANIVOERTY, T—L
797 bDITIT7IVERIET
if(boid[i].SIRS().Contains("s")) Bl%lcRenderera”R—% > b &
{ MYELTHEEET,

r.material.color = new Color(1f,0f,0.31f);
boidobj[i].transform.localScale = new Vector3(1f,1f,1f);

by

if(boid[i] .SIRS().Contains("I")) RA FORRREIIGLT, BZEATVET,
{ ZZ Tl BRREHBETAIRIELLTVET,

r.material.color = Color.yellow;
boidobj[i].transform.localScale = new Vector3(0.8f,0.8f,0.8f);

}
if(boid[i] .SIRS().Contains("R"))
{
r.material.color = new Color(1f,1f,1f);
boidobj[i]l.transform.localScale = new Vector3(1f,1f,1f);
}

} A E LT, BRPREICCT, KETZEEITSHILHLTEET,

1

EEICIZ, BoidManagerZ 7 XM UpdateE# D 4aH T, ZORIBILEABIIFEVHEINET,
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1. Twall, Layer% ¥ # {E &k
MDZEZ=ZAMOvY b (User Layer 6 2 &) IC %8 Mo

2. BB DcCubez B E
V— Vi CCubeZBWTHEEICT D > Box
Collider (R MBS WVWTWS) ZFKkctE. £ DCube®d Layer % |

3. IC LayerMask Z#/HF it 3
[SerializeField] private LayerMask wallMask; // InspectorT Wall
lFlcFzwy 7

frit

Cl

G, NI — [ B T 0K
private bool IsWallBetween(Vector3 a, Vector3 b)
{

return Physics.Linecast(a, b, wallMask); // a»b D EIC Wall
LAY—0A545 —H & 3H
}

5. &IL—ILDHEICE M
if (j != 1 && dis < ivspace && !IsWallBetween(ipos, jpos)) { ... }



BET&EOIL—NLEZTRITBEAHEE (1

1. Twall, Layer% 7 # /E &%
MZZE=ZAOv b (User Layer 6 2 &) I % B o

2. BEDCubez HE
Y —YICCubeZBWTHEEICT D > Box

Collider (BRI M SHWVWTWS) ZF . % DCubed® Layer % IR TE o
~ # Scene ﬁ HemisphereColorShader : = Hierarchy 3 ¢ @ Inspector 3 :
v - All

I © ® O ¥~ *~ [xal “ @ v cube static

_ v i InitialCondition* : -
@ Main Camera Tag Untagged v Layer Default v
@ D Directional Light . \ |
& v (0 Environment » -~ Transform v 0: Default |
% D BlackFloor » B  Cube (Mesh Filter) 1: TransparentFX
PipeWall
= v ﬁaGBaoid v B8 v Mesh Renderer 2: Ignore Raycast
i g BoidManager ¥ Materials | 3:Boid
() ParentBoid —  Element 0 o Lit
o ) ParentClusterBall I 4: Water
? D ParentConnection 5: Ul
. ) Cube > Lighting
e > Probes
-l » Additional Settings Add Lavyer...
v &% v Box Collider : o i+
Edit Collider P

B ICCubexF-oTEZRBELELLS (BRE%EEs  OMseec 3
T) ,» 22T, LayerlcWallZzEiML., BHBEE%EWal 2| (Cube | static ~
DLayerlCH D HTFEF, MA T, EREFICIL—ILEH @ ) (Layer (el ) -
ZExy )T SHIC, TagbWallcCZEE LU TR EF

9 (EEB20ERZZEICLTLEZW) ,
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BETE&EOL—NLEZTRITBAHEE (3

- 4)

3. IC LayerMask ZHF It 2
[SerializeField] private LayerMask wallMask; // InspectorT Wall
FikcFzyv v
L, N)VIN— |3 B TOK
private bool IsWallBetween(Vector3 a, Vector3 b)
{
return Physics.Linecast(a, b, wallMask); // a>b DO EIC Wall
LAVY—02AZA45—0"H3H
}

BO ld RU 'LeMa na g er.cs ‘= Hierarchy Vv #| v Boid Rule Manager (Script) e
+ v

o All Script
v i InitialCondition* C1
‘ O—IN)LZE# 0 Main Camera
// InspectorTWallZlFICFzvd - (D Directional Light 2:23
[SerializeField] private LayerMask wallMask; v @ Environment
) BlackFloor Rule 1
D PipeWwall Rule 2
—— I v ) Boid . Rule 3
ZH < LayerMaskZ! D 1 Boidlanager Rule 8
IR K > @ ParentClusterBall Rule 9
x&& % 157-”] —a_ % @ ParentConnection Wall Mask
0 Cube Time_lto R
‘ Time_Rto S
private bool isWallBetween(Vector3 a, Vector3 b) /
{

return Physics.Linecast(a,b,wallMask);
//a-bDEIWallb A Y DIASA 5 —BH5H 2
}

BEXEDLOLDXY v N Z=2HET 5,

BoidRuleManager
0.1

BoidManager® -1 > AT ¥ T,

WallMask(CWallZzi5E L £ 95




BETEEOL—LETRITBHEE (5)

5. FIL— LD HEICIE M

if (j !'= i && dis < ivspace && !IsWallBetween(ipos, jpos)) { ... }

BoidRuleManager.cs

if (j!=1 && dis < ivspace && !isWallBetween(ipos,jpos))
{

posTotal += jpos;

count++;

ApplyRulel()

if (j!=i && dis < ivspace && !isWallBetween(ipos,jpos))

{

velSum += jvel;

count++;
} ApplyRule2()
if (i !'= j && dis < ineighbor_space

&& dis !'= 0 && !'isWallBetween(ipos,jpos))
{

cvTotal += c2 x (ipos - jpos)/dis; / /B0
} ApplyRule3()

if( i!=j && dis_ij<ineighbor_space
&& boid[j].infection && !isWallBetween(ipos,jpos)){

if (Random.value < 0.05f){
boid[il.infection = true;
boid[i].timeIl = 0f;
break;

} ApplySIRS()

ZIL—=ILD XYy NOFT, HEZEHIT DHIESFMEIC. FTICEB U= TisWallBetween,

ZEIMUEY, BEAEMICIE Tipos&jposDEICENEWL] EWSFEENEBIMSNTWET,
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