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I Project
+v a

(=@ Materials
@ matBoid
@®) matClusterBall
@ matFloor
® matWall

[aw physicsMaterials
= pmatBoid
= pmatFloor
= pmatwall

(= Resources
B BillingMode
Ng Boid
ag ClusterBall
§g Connection

[a® Scenes
R InitialCondition
R SampleScene

[aw Scripts
B3 BoidClusterAnalysis
B BoidManager
B BoidRuleManager
EA SingleBoid

1l "Boidy EWSEZEIOIA—HEHRDOL 1V ZEEHU. Builtin

O Inspector

Boid (Prefab Asset)

Root in Prefab Asset (Open for full editing support)

"
N,

1
4

4

Tag Untagged

Transform

Position X 0
Rotation X 0
Scale ®N X 1

DSFHOH

<

Sphere (Mesh Filter)
Sphere Collider

N [ B

Mesh Renderer
Rigidbody
Single Boid (Script)

Layer |Boid

Layer®D2 & 4DEICZE UiAH KT,

TLINTDORA1 KDL AY% "Boid; IC

Static

© Inspector
Q Tags & Layers

Tags
Sorting Layers
Layers

User Layer 3

User Layer 6
User Layer 7/

RXE U XY,



Settings

SONN0NN
SO0 N
BENQN

B BL

83
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Disable All = Enable All

X Za1—hm5 TEdit—Project Settings— Physics— Settings; T.
Shared” 7 MLayer Collision Matrixz B9 % &, LA PEDIY
VavOREDERZEETEXRI, TR RAM RKEALXOIY
VavaATIcLED,
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© Inspector

Q Tags & Layers

Taas

TagO

= Hierarchy 2 i @ Inspector =)

+v « 2 .
v  PipeWall Static ¥
R InitialCondition : @v s
2 Main Camera
(D Directional Light :
& Environment . Transform
& BlackFloor Position X 0
EDGE I?(jlpeWaII Rotation X 0
oi .
& BoidManager Scale R X 1
@ SRSl B ProBuilder MeshFilter

& ParentClusterBall
& ParentConnection Ed  ProBuilder Shape (Script)

@ Cube Shape Properties
Pipe Settings

Tag Wall v  Layer Default v

Edit Shape

iz TWally EWSHBIDY YV %ZE#k UPipeWallD¥ o & U TE|
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SingleBoid.cs

Update()

12 /¥ BE~NOBE X HEFROE (2024.6.4) */
13
14 0@1?1.1’!5}?—]0)%%] (true@tésetVelocity’&%ﬁ‘ééﬁ%
3 EDER
15 public bool blindness = false;
16
17 //BEICEHRELTHSORM (sec)
3 EDER
18 private float timeW = 0f;
19
20 //BRERA RIV—IVEENICT B/ (sec)
(R(EOE:
21 \ private float blindtime_after_wallhit = 0.8f;
22 —
=gl

manageWall()

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68

0 fEnsR

void Update ()

{
/ /I8 & EEDER
pos = this.transform.position;
vel = this.rb.velocity;

Rebound (); //EFRHE
LimitVelocity (); / / RE PR
setGravity(); //ENDERE

@mageWall( ): //EEEDEREE

)

//BE & R#%. blindness#&true& L.

//—ERER@#%. blinedness#falsell®Ed .

1{EDSR

(fﬁFivate void manageWall(){ “‘\\

timeW += Time.deltaTime;

if(timeW < blindtime_after_wal
blindness = true;

telse{
blindness =

false;

}

thit){

. _/




SingleBoid.cs

158 /I BEDHE SetVelocity(v)

0 BoEsR
159 public void SetVelocity(Vector3 v){
160
161 (//blindness/ﬁtrueﬁfilfh(iﬁg’&ﬁﬁd'éo (2024.6.24)
162 if(!'this.blindness){
163 this.rb.velocity = v;
164 this.vel = this.rb.velocity;
165 \\¥} 4//
166
167 ¥

181 [/EANDERZRMT S E. timeWZOICEH,

0 HoEmE
182 ///;Eid OnCollisionEnter(Collision hit)
183 {

184 if(hit.gameObject.tag == "wall")
185 {

186 timeW = 0; AOnbij(jCa—JF: '

187 }
188 } OnCollisionEnter()
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BoidManager.cs

//BTATI I b
BoidClusterAnalysis ana;

=
=1

][
DkF
==

/* WA REENTEDOEE*/
private float countmax

3000f; |//5HAI7 L —LA
private float cls_sum = 0f; //7 2 AT —D#H
public Jfloat cls_count = 0F;

public |float cls_mean = 07;

//BREDT L —LK
[/ Z AT —DIIE
//FUWAIDEWTET7 L —LK
Q2L — LB ER—D U 5 AZICWBRT7 DT
'nt make_friends_frame = 0;

ICEENTHS)

1000H 5., &£ Y KEHHKF
(3000~500072%) =&
FELTLFEE L,

privateZz public& L
TL7ES Uy,

/* BBIATI U NDER */
ana .GetComponent<BoidClusterAnalysis> ();

if (Input.GetKeyDown (KeyCode.I)) { Update()

InitBoidPosition ();
InitBoidVelocity();

cls_sum = 0f;
cls_count of;

make_friends_frame = 0;
ana.InitFriendsHistory(this);

| RE v ely e,

#f0E Ay v R) H0ICHHE
ItL 9.

fRMT DAMAK (L, BoidClusterAnalysis.cs
ISR EINTWET.

HEREH

AF4PIHEE EE2



BAICEh B (2/2)

/% BBATE—RHON (Key A) DEE x/ Update()

if (mode_analysis)

{

ana.SetBoid(this);

//EEE (1/10) 20 AT —RiIIOEHRHEET S
ana.SetMinimumPop((int)Mathf.Floor(bsum / 10f));
/] AT ZER

ana.CountCluster();

/7HL< THID &L ARZUIRT ROK 5 :
int new_friends = ana.UpdFriendsHistory(30); 5l# A& [30] ICIBIELTL I,

C 2 H w .
ettt e Gl THY ] & aid, &
Y ZRAZXEREDT7 L —LETT)

[/ N0V IDRKIE (¥HEEL1000) &35 X T. BITZHl
if (cls_count < countmax)
{
/17 AT DT L— LB
cls_sum += ana.csum;
/17 Z AT D17 L—ALF
cls_mean = cls_sum / cls_count;
//ETET7 L —L%
cls_count++;

7 :\ P N i N 7‘—\
//H L WD S WA —ETHRIIT NI AR > T mode_analysis ' true &5 &, 7

/] TEIDAVWRIES, E—DiEvT SAZD7L—LRAFY (cls._ mean) -HYE
if (new_friends >= 1)

{
by

WERIZ[E]ZK (make friends frame) =7 L —
make_friends_frame += 1; L¥ : countmax % FRR & L’C%‘Hﬁ L=,

AF4PIHEE EE2



A #BITE— RO ON / OFF Dt h & X

FBITE—RHAONELG D & T TR Y —HAf{E S 11, Boid Cluster Analysis 1~
IM—RX 2 MD<L<Csum> LT AT —HHARRENET.
(22T, 7R —% <{BFEHD1/100TBREHNER > L ERLTVWET)

v|@  Boid Cluster Analysl (Sclpt) l#.
ript

| ¥[G] Boid Cluster Analysl (Sclpt) .#.
ri si

| R RofiE - mEonst [ L

| N5 >z UIEmNNS, 7 AT —0 Cls_count 324
72 L—LRNFHDEE - A1D 5L\ I71EE Cls_mean 1.356037
27 L—LBDEZFIHABRLET. Make_friends_frame |26

Boid Manager j\//_l_{) XV hIC 'l' %i% HETL—LE (BX10000)
NI TZILIALTERRENET. Py y—

307L—LDM, FA—D27FR%IW3BFS FD . : \
eI R DR Al A & ool make_friends_frame § 1D &WEIHERT L —LDHK
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2 50
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A A K DIESREE [ m]

R A K DRSRERE [ m]

iU, RFREERSADZTEIILITOEICETE U TS IEE U,
neighbor_space = 1.0, pop = 30, cl = 0.1; c2 = 5.0; c3 = 0.01;
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Ed v Boid Manager (Script)

Vision_space *%%EE%E
Neighbor_space
HE G

Pop

Cls_count

"I — 2L :’%: 3000

JL—LDEd 3% E&

E

B ICEHENRT UET .

v # v Boid Rule Manager (Script)

3.3

S

30

RSN
2.809075
10

BoidRuleManager

RAREREE X, BEEICGUIT
vision_space DEERELTLES L

Script

C1 0.1
C2 HoE S
C3 0.01
Rule 1 v
Rule 2 v
Rule 3
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