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veEwZ cil-c ICART BRI NIV

(c*wx + (1 - ¢)*vx, c*wy + (1 - ¢)*vy)

ITHEEE EH2



<RE v> Z<aREwW> OAMICEIET S
(AR MLIC & B AE)

HEHED
BEANY KL (v0)

EEvETI

BEHEINEEERT ML (v1)

vl’ = (e3*wx+(1-c3)*vx,

c3*wy+(1-c3)*vy)

c3 N1 ICHEHWEE, <Y RY—RT KNUICEIZEZENS.

XAF47IEEE EH2
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na.

c3 M1 ITHHEWE, ISV RY—RT MNLICT|EZ3Z

. 1-¢3

BEHESNEEEXT ML (v1) A

v = (c3*wx+(1-c3)*vx, [
c3*wy+(1-c3)*vy)

BEZHEUEENT ML (v2)

v2’=(D0/D1) *vl’

HRENT NLOEEE GRZE) =, DO (b&HED
RS) (CERET B,

XF4 7 IEEE Y2
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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,



L Project Settings

Adaptive Performance Physics
Audio VVOITU DUDUIVISIONS o}
Editor Friction Type Patch Friction Type
Graphics
Input Manager
Memory Settings
Package Manager Improved Patch Friction
Physics Solver Type Projected Gauss Seidel
Elhysms 2D Default Max Angular Speed 7

ayer .
Preset Manager Fast Motion Threshold 3.402823e+38

Quality Layer Collision Matrix

Enable Enhanced Determinism
Enable Unified Heightmaps

Scene Template
Script Execution Order
Services

Tags and Layers
TextMesh Pro

Time

Timeline

Ul Builder

Version Control Default v
Visual Scripting TransparentFX v

XR Plugin Management Ignore Raycast v
Boid v

Water v
Ul v

Disable All Enable All

c

< < Xdwaledsues|
< 1nejaq

< < & 1seoAey aloub

{ « « plog

Cloth Inter-Collision

o XZaz—Hh5 TEdit—Project Settings—Physics; T—& FIC A7
O—ILg5&E. LAVREOIY Y a3 VOREODFERZIEECTCER
9, CCTlE. MARKBEALTOIY Y3y Z2ATICLET,
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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

/i TWally & WS HBID YV %Z E#k UPipeWallD¥ o & UTE|
NYTET,




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){

. _/




158

159
160
161
162
163
164
165
166
167

/| REDHRE
0 BoE&R
public void SetVelocity(Vector3 v){

SingleBoid.cs

SetVelocity(v)

if(!'this.blindness){
this.rb.velocity = v;

this.vel = this.rb.velocity;

\_?

(//blindness/ﬁtrueﬁfglfh(iﬁg’&ﬁﬁd'éo (2024.6.24)

/

}

181 [/BEANDERZRMNT S &L, timeWZEOIZEF,

VR EIOES:E

182 //<;gid OnCollisionEnter(Collision hitj\\\\
183 {

184 if(hit.gameObject.tag == "Wall")
185 {
186 timeW = 0;

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

| R V&L RS, 7 7R —0 Cls_count 324

72 L—LRNFHDEE - A1D 5L\ I71EE Cls_mean 1.356037
27 L—LBDEZFIHABRLET. Make_friends_frame |26

Boid Manager AV h—xX > MIETER/R
BN PILTALTRREINET.

307L—LDOMH, A—DYFRZICWBES FD
Sl d R ava s e b ol make_friends_frame j§ #1Y&VKII#ET7 L —LO#K




3RTTEMICHITS. N1 NOBFREBHEE IV ZRTYDE (7L —LRN
1) BELON FAIDEWKIIES (7L —LARKEMN) OBRFRZHEN
T UTOESHB T 7%21ERALTLfEE L,

il 100

3 CDTZTETITATY, DT ZTIETITATT,
2 50

1

0 0

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 1.0 25 40 55 7.0 85 10.0

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;

LSBT T T7HERL, T 776 EAEND I EEZERLTL
W, ZDRNT, BOD, COBERDXAVIIN—THB E=RERUL
T, "EHLGEFEREEEFAD) KEEBUTERLTLZEL.
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UE BT zMHELET.

arid., TAF¥—] Zz#H L% I
F—] 2L THHHM30007 L —L4 Gt
BROBMHICEDLDE CTEHGEIATY2»THHLHT
oK ICHITB 7L —LANEHE (/7 X
2) BLOT7L—LAEMN &Y EWL
Ak Es) C LTEELEFT.

ETORREROEL AL BEEH Y
£ th. 077 DBERHDD B1-0IHE
RF—2EEEATHM LTS W
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AMB LI ICTHE, LYEREDHD
BIF LB Y £ 7.

RRIER(E L, BEREEICGUIT
vision_space D{EZEKE LTL7ZE L.

Ed v Boid Manager (Script)

Vision_space *%%EE%E 3.3

Neighbor_space s 22 1.5
/\1@7&14:
Pop 30

Cls_count % 2337
Cls_mean 2.809075

Make_friends_frame 10

% —) &L, 3000 ToEY

BIGIENTLET.

Ed v Boid Rule Manager (Script)

C1 0.1

o [Eak 2
C3 0.001

Rule 1 v 2ThDIVL—Ib
Rule 2 v ‘:?1‘7775_’
Rule 3 Ahij-o

Rule 8
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