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Research on search strategy in eye movement in visual search
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In current modern society the flow of information is huge. It is very important to study how
the brain searches for information. Visual search is the prominent example of information
elaboration and in this research, we use an eye tracking device to investigate the eye
movement during original targets visual search. We found that searching strategies varies
between subject and we identified for the first time four different eye movements strategies.
Also, we found a clear trend in the visual center of mass. In this thesis I will describe all the
details of these new findings.
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using System.Collections;
using System.IO;

using System.Collections.Generic;

using UnityEngine;

public class getCamPos_av_files_2: MonoBehaviour

string FILE_ NAME =
A/int time = 0;
int interval = 1;

"posCam_file_oikawa";

// public Vector3 objPOS; public Vector3 objROT;

public Vector3 leftPOS;

public Vector3 rightPOS;

private float elapsedTime;

private bool counter_flag

// private float tzero;

= false;

private float avEyeX, avEyeY;

private int caseF=-99;

/*private StreamWriter swo0;
StreamWriter swl;

private

private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
-

StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter
StreamWriter

sSwW2;
sSW3;
sw4d;
sSWS;
sw6;
SW7;
sw8;
sSwW9;
swl0;
swll;
swl2;
swl3;
swl4g;
swls5;
swl6;
swl7;
swls;
swl9;
sw20;

// Use this for initialization
void Start()

Debug.Log("Start Camera script");
string dateTime = System.DateTime.Now.ToString();

StreamWriter sw0 =
/*StreamWriter swl

File . AppendText(FILE_ NAME

3

"0.txt");

= File.AppendText(FILE_ NAME + "1.txt");

StreamWriter sw2 = File.AppendText(FILE_ NAME + "2.txt");
StreamWriter sw3 = File.AppendText(FILE_ NAME + "3 txt")'
StreamWriter swd4 = File.AppendText(FILE_ NAME + "4 .txt");
StreamWriter swS5 = File.AppendText(FILE_ NAME + "S.txt");
StreamWriter sw6 = File.AppendText(FILE_ NAME + "6.txt");
StreamWriter sw7 = File.AppendText(FILE_ NAME + "7.txt");
StreamWriter sw8 = File.AppendText(FILE_ NAME + "8.txt");
StreamWriter sw9 = File.AppendText(FILE_ NAME + "9.txt");
StreamWriter swl0 = File.AppendText(FILE_ NAME + "10.txt");
StreamWriter swll = File.AppendText(FILE_ NAME + "11.txt");
StreamWriter swl2 = File.AppendText(FILE_ NAME + "12.txt");
StreamWriter swl3 = File.AppendText(FILE_ NAME + "13.txt");
StreamWriter swld = File.AppendText(FILE_ NAME + "14 .txt");
StreamWriter swl5 = File.AppendText(FILE_ NAME + "15.txt");
StreamWriter swl6 = File.AppendText(FILE_ NAME + "16.txt");
StreamWriter swl7 = File. AppendText(FILE NAME + "17 txt )
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StreamWriter swl7 = File.AppendText(FILE
StreamWriter swl8 = File.AppendText(FILE
StreamWriter swl9 = File.AppendText(FILE
R

. .
NAME + "17.txt");
NAME + "18.txt");
NAME + "19.txt");

swO.WriteLine("” **** New Trial: " + dateTime + " *¥*¥*").
swO0.WriteLine("SUBJECT NAME:");
swO.WriteLine("SCRIPT TYPE:");

sw0.Close ();

//heads = GameObject.FindWithTag
(["MainCamera"]);

// Update is called once per frame
void Update()
{

caseF = -99;
var |[Eye = GameObject.Find("Lefteye");

var rEye = GameObject.Find("Righteye");
S/StreamWriter swl = File.AppendText(FILE_NAME);
Sfswl . WriteLine(" **** UPDATE: ");

/fswl.Close();

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

>

counter_flag
elapsedTime

0;

if (counter_flag == true)

A/(time > interval)
{// "this" OEMT O HD!

lcounter_flag;

elapsedTime += Time.deltaTime;

if (elapsedTime > 3 && elapsedTime < 13)

{ caseF = 0; }
if (elapsedTime
{ caseF = 1; }
if (elapsedTime
{ caseF = 2; }
if (elapsedTime
{ caseF = 3; }
if (elapsedTime
{ caseF =4; }
if (elapsedTime
{ caseF =5; }
if (elapsedTime
{ caseF = 6; }
if (elapsedTime
{ caseF = 7; }
if (elapsedTime
{ caseF = 8; }
if (elapsedTime
{ caseF = 9; }
S/Af (elapsedTime
//{ caseF = 10; }
//f (elapsedTime
//{ caseF = 11; }
//if (elapsedTime
//{ caseF = 12; }
//if (elapsedTime
//{ caseF = 13; }
//if (elapsedTime
//{ caseF = 14; }
SAf (elapsedTime
//{ caseF = 15; }

>= 54
>= 57
>= 64
>= 67
>= 74
>= 77
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33 &&

48 &&

63 &&

78 &&

93 &&

18 && elapsedTime < 28)

elapsedTime <

43)

elapsedTime <

58)

elapsedTime < 73)

elapsedTime < 88)

elapsedTime < 103)

108 && elapsedTime < 118)
123 && elapsedTime < 133)

>= 138 && elapsedTime < 148)

2& elapsedTime < 57)

elapsedTime < 62)

elapsedTime <

67)

elapsedTime < 72)

elapsedTime 77)

elapsedTime 82)
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RERTIL, AR IERREABE L LT Python [ TIERR L7, BIMOHERLIL, Search Panel &L
T, 24 HOTUH DA ST E B2 KE A 10O I RS D, RICBHEIEH TéhD Target
Panel DFERSH R/ REND, £ D% Break Panel Z 2B MHER 5557 1setl 5SHOFLEE Y
e W,

AR FEERTIT 10set150 HOBRFERFIEAITV ., HALEPHERRHE VR ICTHERLERDOENE
NOJERE  FPS30D 4 CREHIZFHIIL 72, 7235, FEBROBE #RE DMARET D VR 22 CIEERL
L7-EhE)I X Panel LT, 10D IR AT — VA Ff T A7) — 0 TERIRSIND, Panel 1L 5X5 OE
EEDTUH N R E BRI TE B U CREfiS D,

BB IR 3D IDNTHEITI I, FEHTDER, Search Phase D7 —#& M e,

10 BhEIZ31F 3 Panel RZY—2 DR —)L
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F* 3 BhE#ERK Time Schedule

00:03~00:13  search 10s 01:18~01:28 search 10s
00:13~00:16  target 3s 01:28~01:31 target 3s
00:16~00:18  break 25 01:31~01:33 break 25
00:18~00:28  search 10s 01:33~01:43 search 10s
00:28~00:31  target 3s 01:43~01:46 target 3s
00:31~00:33  break 25 01:46~01:48 break 25
00:33~00:43  search 10s 01:48~01:58 search 10s
00:43~00:40  target 3s 01:58~02:01 target 35
00:46~00:48  break 25 02:01~02:03 break 25
00:48~00:58  search 10s 02:03~02:13 search 10s
00:58~01:01  target 3s 02:13~02:16 target 3s
01:01~01:03  break 25 02:16~02:18 break 25
01:03~01:13  search 10s 02:18~02:28 search 10s
01:13~01:16  target 3s 02:28~02:31 target 3s
01:16~01:18  break 25 02:31~02:33 break 25
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232 RRER. EBEEREFIHOBIESE

WERE TR B L13ADLRREIT o7, TTWERE 1L, EBRHE (K11) &5~
FOVEQ (2 TF a7 7 A NVEIERRL, ¥V 7 L —ard{To70, TDO%, Unity IS CTEMERERT A
RATWAERR I ST,
ZOBEEFRIL, F—R—RD S RAATTEEORE, HERTFZ 7 AV T 0l T2 EREIS 5,
FBRh | PeBRE 1L Target Panel (CCTHREND T = A ADXED A % Search Panel DFREND
ExD, FERAEMRIL ., 10set F& T LI HUR CRIEALKE T LTc, BEMRESNZT 7AW 1set fED
FfH 10s TG 1s O T — 2803 FPS ITIKAF T 5, 7 —H#DJEIE, Time, ave X, ave Y D
SHEFFoTC CSV 77 AV ELTHIIEND,

Research Method

Target Panel 3s

Break Panel 2s

Break Panel 2s

Search Panel 10s

Target Panel 3s

m Break Panel 25

11 EBRFHHAEX

1set=15s All sets=150s
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HIE  EREBR
3.1 AN FLLEBRIBROM RE L

RN L TELNIHRIE # 5. Python 7' 07T 5% W TN A1T72 o7, IEIZHWD
T2 BERE RN aveX , aveY Z IV, BRI #Z x FEfT=aveX, Y EiE=aveY |Z THERE 1
BAMICHL2, X113, 14D I T my LT R #BRE I Lo THOMITIRY s bbb, 2k
HERHFHNZ T D FIELL TRAN TADIERE 2D fEHT 3D fifhT &3 ) TIT 7R o7, 7RISR
77 MERR D BRIV SIS

THEEIND, n 1T2T =8 k 1T bins 2, m (TEAN T L THDH, KRBT, FEHRNHNIC
FTHHEMTHD bins IZL->THITHIL, EBRIZHWWT Plate (23 GSE5ER bin=5 TIEX%4T
Do A BIDOIEHT TlE =2 b’ — A2 XV IEMEICFHI 5728 bin=20 [ZTHENT 21772572, 2D EARN
T LDFRNTHFEROKIZK15, K16, K17DIH512725,

40 4

20 1

_20 4

_40 -

-40 =20 0 20 40

X 12 EREROBAAR 1
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Heat map, entropy: 5.34, cm: ( 8.7, 10)

- 80

- 60

-40 -30 -20 -10 0 10 20 30 40
X

15 HBREHRDO2D LA FA 1

Heat map, entropy: 5.06, cm: ( 9, 9.7) Heat map, entropy: 5.18, cm: (9.6, 9.9) Heat map, entropy: 5.33, cm: (8.9, 10)

160
120 140
100 120
100
80
> > >
80
-10 R
60 _jp
-20 40 20
0y
-30
20 -30
20 _3
-40 PR 0
-30 -20 -10 O 10 20 -30 -20 -10 0 10 20 30 40 0 10 20 30 40
X X X
Heat map, entropy: 5.09, cm: (9.5, 10) Heat map, entropy: 5.03, cm: ( 9.8, 9.9) Heat map, entropy: 5.03, cm: ( 8.6, 8.4)
175
140
150
120
125
100
100
> 80 > >
-10 60 -10 )
-20 w0 20 50 3
-30 20 0 25 -30
_40 0 -40 0o -40
-40 -20 0 20 40 -40 -30 -20 -10 0 10 20 30 40 -40 -20 0 20 40
X X X

16 HBREHRDO2D LANFAH 2
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Heat map, entropy: 5.11, cm: (9.9, 10) Heat map, entropy: 5.25, cm: (8.4, 9.7) Heat map, entropy: 5.12, cm: (9.2, 9.8)

120

100
80
80

60
60

w0 T
40

2 20

0
-40 -30 -20 -10 0 10 20 30 -30 -20 -10 O 10 20 30 40 -40 -20 0 20 40
x x X

Heat map, entropy: 5.13, cm: ( 10, 9.4) Heat map, entropy: 4.91, cm: ( 8.5, 10) Heat map, entropy: 5.27, cm: ( 10, 9.1)

70

140
60

120

s0 120

100 100
2
80 > 8
30

60 - 60

20 -

0 - 40

10 0 " 20

-0 -30 -20 -10 0 10 20 30 40
X x X

-40 -30 -20 -10 O 10 20 30 40

17 HBRIEHRDO2D LANFA 3

EANT T LOFERNG, TR FIROE EL A0 IE N ZEN RONDRE R E7r o7, @7 m &
LC, ORI IZES B A A DA I, Break Panel THUL A RBW-ZEIZEHEE XD
N5, LU, BN Search Panel IZEIV DD BRENCHIRNE EHZ LT UT-VRIICE 2 DD D,
HEREZELTHY—F VM EL TOR WM BE LR HE L TEE 2B, 20
ZhIE, 2D EANT T AEPIERAE RN IENT T 228 T L LS TRV A BRI A H 2 TS,
KIERD BHITHLRBE T DET MAEREL TEAN T ADELLEATHETEY EiFbh
EEL PG, BRI N A TR R GG T NV E R AR, DB DO i CRATL
T,

21



3.1.1

Ty /o hae—

PR T =2 DIXL O TPERE OIRR T MGIZEARL TODEB R ZORICEIT LY v/ rm b
R —ZROTz, ZITIHRE TR I D HRIRE T O T — 22 W57 | Hat 7 g ka ;o
Fry s brE =IO WVWTHRD, #ERE BIC N 225705 aveX, aveY={xix2x;
=%, Hn<0), {y1,y2ys, . va J(n<0)&Z DITHNZ ALK T DD = {p1, 02,03, - Pl Z D=1, D= 0073
(aveX or aveY, p)&sE RFL R LT HEX

S(p) = —Xpilogpy*---* X3

THZLNS, ST, ROLORHENS, BLHES, BIRSQR 2R T ETHY, AERICBITHH
BOIZTEOXEEWEELET Uy /o b —LMEEND LD Th D, ZIVE RS ML, &

4. H18IT/,rLT~,

54

53

5.2

51

ENTROPY
«

4.9

4.8

4.7

4.6

5.06

5.18

533
55 5.27
511 5.12 5.13
5.09
5.03 5.03
| | 4.91
3 4 5 6 7 8 9 10 11 12

SUBJECT

X 18 I /v habe’—LHiEg

* https://whyitsso.net/math/statistics/information_entropy.html 2>%55|

22
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accuracy

0.8

0.7

0.6

=4
[

0.4

0.3

0.2

F£ 4 UL EEROHFEBRE1SADRK

datal: mean=5.142 stdv=0.122
data2: mean=0.438 stdv=0.144
Pearson correlation: -0.044

4.9 5.0 5.1 5.2 5.3
entropy

19 = b’ —LEERDOHEBRE 13 ADEROBAX
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X18Clx, =y ha’ i A =R R BD, ZiUd, HRIERROBEORBROILEE A 2R3 7z
., 2MEDRBKIE H ThHHH—7 v b R A DBEOE B OILSICERTHEE 25, £ADBIEEAR
L bt —OREMEZ ST 5L = =N RV OERE OfEIT 5.34 T, IEZ T 50%
Thd, BT e —DREHOIETRE OEIL 4.91 T, E&RIX 30%ThHD, EEFOFEIL
4% T hEE — DRV VB TE, 240X — 7 MiiE e TV EF 2 DM, fOBERE D
FERDDE N I — %2R o TNV TH IEARICEBEREME R H L LT E 2 e\, Fo, B 19 15
FRRIERE A RO D E-0.04 LAHEABIRIT RO ST ZEMBIMNE LT AE R THDH LN E 2D,

LU EDFERD G | HFRD EL(Center of mass)ZFEATL | TABRDITH SE DR DRV Z 5T 5,

24



3.1.2  Center of mass
2D EARNT T LDFERNBIEE R Mot —DFEEME RO oTe, ZOZEDD, BIOHE
JRELTHEHLN(Center of mass) DN 21T 70T, OO AT HZETHEERE RO e —o
WD 7 ) VR D E R WIS T 230035, 7R BIENTIX, Python 70/ I 412k -
THTeole, KEBROT 17T LTI,
from scipy.ndimage.measurements import center_of mass' 72>, center_of mass D7A 7 7V —% A
AR—hL. com=center_of mass(H[0]) & DT L THREFHRDELEFHFELZ, HO)E 2D EART T4
DFEHT DERIZ aveX,aveY DITHINZHNTUWZZEN D, 2D BEAN T A WG IC KIS LT T~ L D
BN DB L ERDDHIENTED, i RIZRED IO 272,

Center of mass D fEHTHE RS BAMFHRD L HD DA DRV ISHSIN AT, BLO x JE
Ly RO A F R T 5E9.31 , 9.4T)D I EO T MINARY 38D 00 i Pk
12U, A BT RRLTWENI E BRI HTHE REIR _DZLBFRE Th D, ZO5HNG, BEIE
DAL B =T 2 AR A= T 370 EDAT) — 0 D EFRAFETHERC, A bl EE2R 5 H 2l
&, /2 PICEEEMROIE B ORLEA T 555702 628, MG T2 W T A MO BRI 1F
PR, FEIRIEIR D RO R IATONDOBE THHEF 25,

HERTEANT Center of mass DR RIZ, BHEARMLZ R 728 K-means {E&2 W27 T A%
Vo T RRT 2 N2 CAR EER Tl 21477 o 7,

* https://docs.scipy.org/doc/scipy/reference/generated/scipy.ndimage.center of mass.html Z%
£}
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F 5 BBRE B DOE L (Center of mass)fFHTHE R

datal: mean=5.142 stdv=0.122
data2: mean=13.309 stdv=0.620
Pearson correlation: 0.157
)
14.0 A
.
° .
°
13.5 1 ®
.
g 13.0 A
12.5 A
12.0 1 °
49 5.0 51 5.2 53
entropy

B 20 = hre’—lELERO R OB
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datal: mean=13.309 stdv=0.620
data2: mean=45.455 stdv=3.665
Pearson correlation: 0.342

50 1

48 4

46

44 1

direction

42

40 A

38 4

36

12.0

12.5 13.0 13.5
center of mass R

B 21 HIMRE.LvEBELEDERE R OB X

datal: mean=5.142 stdv=0.122
data2: mean=45.455 stdv=3.665
Pearson correlation: 0.207

14.0

50 4

48 1

46

S
B

N
N

direction

40 1

38 1

36 1

4.9

5.0 5.1 5.2

entropy

B 22 HHRELAELTIRE—DOBARE
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3.1.3  IIARZ—HT

IF AN 7 DT IT AT RET C2RMEH D, 1013 d FE BEREVE (hierarchical method)72E
DOFEERFE, &ML K-means 7472 & DI E B F-{£E(non—hierarchical method) TdH %, &
J&H) FIEON G521 D LA B (nearest neighbor method)738>%, ZAUZEEER 24y HEES
NN EDOXRDT — 2R L T HED K G RN T A8 % N BART 29K A B T2,
WIHPRREDN DR D2 RO RERE d(x),x)3H7 7 AZ MO FERE d(C,C)ZFHEL ., IbifW\WT7AF
EBRENNFE T DEA AR IR T,
ZOBE, Avbins R

d(C,,C,) = min[xy € C; ,x, € Co] d (x4, X5)""""" X 4
(ko THEATDIVTY S, KEROMYT T, 717 FLOT NAIZLDERDREREE, 5yH]
$ow B X E CEHFMEMNGIEME B ) T4 TH D K-means 5% V=, K-means £ TlE.

Vi1 Dxec, d((x, €))2 e 2V
DORAT, BUIAR 27 FAZDNRKREL TR BEDITFAZE53ENIT D, ST, 77 A2 LR FE
ROFFEZIKUATO RO HND,
AREBRTIE, k=4 LT 22 THMZAGEIIRRIIRT — 255 &1778 572, FIHIEIL, (0,000
LSRRI WA < B 172, B3 ChHHT — 2 F N It L GBS a i M2 5b 0%
B, fRHTORE R, BB 13 A

DIFAZ) T FENTO 7 1 ML Center of mass OFRE CMEANZIE IS LT- 02 R~ LTZ, £oTC
19D IR 1T — A AR R SR A L, GRl8 % T DBCH ESmBa | /o T AR AH B T
THRDRH LN DM oTc, THUX, BERE DB ARADE D o7 losd | RIpE %A Eon RLAJHEN
DNTERY, AZ—MREZ GO PBMEI AN Ip o722 e B ZBND,

® http://www.kamishima.net/jp/clustering/2>55|
® http://tech.nitoyon.com/ja/blog/2009/04/09/kmeans—visualise/2>55| A
28




K-means clustering result

0] *%ae @ Center of mass
o vﬁ-
[ Ave (9.31, 9.47)

o

L]
Rk Y -
-40 4

subject

® 23 BURT —F DA B TARY. 7 R LEBE D EBI BT VR ZEMICOR M ERIR
DR
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3.2 RAR B DO EERE B DET MO T

IR Time, x JEAE, v FEAZ D, animation DYERREATWBROIEEBN A BIZ2 LT, 7235, £ D
BB T8 — 7y M B D, #—7 MO EEICT R DRHCREIN BT 54525
o, AWFFETIE, 1RMHTZD 30 [H D7 — 5% G TX DR RNBHRBRIE RO T ML W E 5y
Hr AT R TEER SR TP O IR BREB) 2 it L7, M#AT 1AL L T, Python Z VT mr 7307 %
WTAIZ MV, RFRHEAF IS DIRBRIE R B 0 AT X AR TEERIR P D x JEER, v JERR S 7y
A EER LTz, 723 ZOEITITIATAIZE COHEEE P I BT DT TV 7D

Wit A A>T VI ERLELEITY,

IRBARFERTIL, B FRIMRIEIFDT2O ~ A vty I— R ORI 24TV BAFLIZ T —2D
IRF )7 R AFYEZ R LA 18 DO F R RER O FE~D R B2 7R,
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3.2.1 _UNVERMT

ABFFETIIRAFLIZT — 20, BEEICE > TR A SN T =22 Vo 2L T, IR HE
BORR TN B9 D8N & BR8N 2t L7, fRHT D7 ey hod 75,

X = (d[:-1,1])

Y = (d[:-1,2])

U= np.diff(d[:,1])

V= np.diff(d[:,2])
plt.quiver(X,Y,U,V,angles="xy’,scale_units="xy’,scale=1,color="red’)

D7l T IERTH, X,Y TCSV 774D aveX,aveY DT —H % ENHRTEHIAIA TGS 5
IRE LT, 77, np.diff0) ORI > T1 O 2T B Li A ZdeT —H% U,V LU plt.quiver()n»
ORIV E HENER LT,

PR 1S NERIT LT FE DD, KRERFFEAFF 24> DET WAL EFR T 5. Centralized
type (SR H) TIXO.0E TOT —HH %< T WVFENT OFE R BB UM%
N AL — R Tl 52 L3 4072%, Diffusion type (HEER) Tid, 7wy Mis R CIEIE I B
ERE R TODINTEDIN, 3.1.3 OFE R4 EEEERRZITOEANH L LD -
2o FLFNDET NAE-EEL TRO T By hETRERBEEFFOBENLNZELFHETH
%o DHDIATIRALDH, AL —R 2T LIS R E L TR IS 2R O E K0 L L TR
RETHWRE OF N, IRERGEE N FE A TOI QDb o7z, RERRTIL, B 1
SBITME DI R E LI o T= Db BB T 434 — L OPRBR TR R E 13 AN 2 TH b -Z
EMDIIRE D NBE T LT RS TRV EMARET Vo IR ATREICR D LB 2 D, 7035, AT
TIE, RBMEROEIE T — 2% AET NOT vy MBS FEALT,
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404 404 o 2 A - "
e N =
20 20 s
101 01/ -
o] of |
-104 =104
-20 =201
-30 =304
o 4 1|
-‘40 -‘30 —50 -'10 [‘) 1'0 2‘0 3‘0 4’0 -40 —30 —’20 -10 (I) 1‘0 2‘0 Sb 4’0
ﬁ Centralized type
R ":o'{ . B
t X
-20 ~.* 20
-V. >
. i L .
40 4 40 4
30 1 30 1
201 20 1
10 10 4
4 A
~101 \ “\s‘%“ ‘Eg -10
-204 ‘.:. ,_:{4!!_-‘- \A‘ "‘»\\\ -20
e et i E
—304\, ms g -30
e T e N
—401 é I~ e -,v..~~'_- -40
-40 -30 -20 -10 0 10 20 30 40
Horizontal Parallel type Vertical parallel type
© .w o “1 4
ey -‘.‘ P‘} 2 g.
» Q,'&'!. . ] Q . (¥
oRT ‘?}"’ 3 ¥ "i
BERL 35 P 13 o ! Ve
. T e : . .. :‘ v
;ég._;ﬂ{'qﬁ:#.; L. 515 21 -3 1
-y R A

X 24 BEBREANRF—L ORI UREITER DK
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3.2.1 MO0 yH— FEE)

ANHEDOIREKIL, 1% RO TOD NS E R E & P XD 0 NEB) 2T T D, [ERAE)
DHG | HRME & IR EE O BRI @ H O I — Rl CODIEEN -~ A7ty 1 — R LRSS,
AIFEDEERAER DD, v A7ty I —RIIEORAEFERSLH MITEREOR ELZITHLEbh
TSI 24T o7z,

Engbert & Kliegl 1% Posner O FAMFREIZI\NT, ~ A7y h—ROFABEEE L T-H700 ]
WA RE I L, e CHRESR R % 300ms 2>5 400ms B2 IZIFIEMN T2 &\ D REREMRATE 2 F5
DIZEEIRUIC, £lo, v A7ty — NI ARSI 28 EIZIE, T30 01D J7 M m
DOv ATy A= RPN 52 %R U, ZRVBOMWENS Y A7 ety 1 —RI3IETEE R O
EE AU T DO DFRIEEL CTO A REMEZRIBS L TUND,

AW TIX, TR TG D/ — HADICEFR LTI Mo~ ATy I —ROIRDEFN D/ S—
NCEo TEIERE LI AEBE L 7% i LT,

KIFIETIX, v A7ty H—NEBOMEL 1m/sec OIRERGERYEL7Z, EERHPITIE, #BRE X
FIIE H Ch oo —7  h 24 H & % 78R 2 BT IZIREREE 21770 > T, AT TIE, x
Ay E v Ay OIREREE O EE % 30FPS TaE 100 BREICB W Ty bz Lz, K210 X #5k
BT —HEPERLIRT DL xy oy tbli~Aratyr —REfER T 22N TE, ZORERD G
Centralized type, Diffusion type, Horizontal Parallel type, Vertical Parallel type ®4-2DE5 /LT~
A7aty I —ROBEEZ L=, x #l1T x velocity(unity meter/sec),, vy HiiiZ y velocity(unity
meter/sec) T D, RO RUT x F O ST y OFFHELTO 2 RLTWD, FENTHE NS, ~A7
g =R %< RHNTZET /UL Centralized type Th-o7z, ZAUE, FINKE H 27 2 D%
(ZIEDDET IV OPIRE LA THROWRE TR A2 TR TWZEDIRESND, kb~ A7ad v
—ROHBUBEE DD 7eh->7=D1X Diffusion type THY, JAWEEF CHREEREI 72> QN DT
B EE AN DIe oo b B 2 B0 AT Tl FERHRAAIE IR ERR ORI 3 R o722 &M
S BUEE o B TR D B o7z,

T Yoh—R  ARERDS/ NG IR, B CE TEE)
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velocity (X: 1840, Y: 1215) Km/sec
oikawa_all.txt

40

20

speed (unity meters)/sec
o

=20

velocity (X: 1840, Y: 1215) Km/sec
oikawa_all.txt

1000 1100 1200 1300 1400 1500

X 25 fRRERFTOHBREIZBITS x,y speed @ 30FPS Bk IES 57
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velocity (X: 2107, Y: 1956) Km/sec
all_date_12.txt

80 . X

60

40 4

204

speed (unity meters)/sec

—-204

-60 4

0 5000 10000 15000 20000 25000 30000 35000

velocity (X: 1613, Y: 1273) Knvsec welocity (X: 2103, ¥: 2102) Kmvsec
conser_alltat Konns,_all txt

Centralized type Diffusion type

welocity (X: 1956, Y: 2331) Knvsec velocity (X: 1840, Y: 1215) Knvsec
satom il xt oikama_si.txt

»

Horizontal Parallel type Vertical parallel type

X 26 Eye Speed MDETFT /NI EDMBHTFEREK _EMDNEIZ All date, £ Centralized type ,

Horizontal Parallel type 7 Diffusion type, Vertical Parallel type
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3.2.2 EFRABROARZEEKFHE

3.2.1 TR RURAE D~ A7 I —RZ T U723 7 [N KA RN 2 Z DR Tl 79, 7ML
iR AT LR A 8T D IR EREB I AR X D7 17T L BT LR T — 2 D754 B
HZEIZE ST x HlAl, y H RO La & 2T Lz,

FRFTHE BT, BA23D X720, x FEREIX x velocity, v BEAEIL v velocity Z/RLTWD, 728, <
ALY T — RIS T 28 LR & HLMZ A L T, ZOMRHTHRE RS, BT VORI &
(RO IRERGEBI A3 A L CODRHER D D, ZHUT, BEDO Y = o M RBRTDHEEIT, MU BT
£97¢ Horizontal Parallel type Tld y J7 AN KEZ2 LA 77 2B B Vertical Parallel type Tl x /7
M REIRHRE R R D RO M AR O Z L2, FiE L TROND REWVEE R/, £
T ZIGEE T 1000m/sec NIZ A% 5, Centralized type Cid 500X 500m/sec FEIIZ %<
DT EFF, AT Diffusion type OFEERE 1T, 3.1.1 OFEENDTL hae — )37 i [ %
HH | HESM THOHEICHODL A H TWHZENnboTz,

AKIEERCIZL, Diffusion type DHERZE 23 D727 EL CTHEBLHPORE N 3BT B 5,
McConkie DOHFFETIL, #RE OB 2 FE 2 DO KEZIZHIRL/IRIE T, LA T EELFERAITV
BB DR ESELEA TG AL — R OB EME AT~ 5 R, AT CEO 1 FAERL TS E
XTI Z O BB AT EFIRFCFEA TODIENHMDIL TS, T70bh | AR THL1-2OH
T B 25 2 DB A O KA BT 2 1% 2 IO R BF 2 BIK I FNC A I E: BV TR LB
#17> T %, LT Diffusion type & Centralized type O#EERE DENTHE FITZ DI LHIEHRD
JLER AR S D RSB DD EE 2 DD, UL LD G THERE A 3D EAR T LT
W92 LRRIE RO 340 D IR S E MR T D EN TET,

® https://www.jstage.jst.go.jp/article/jje1965/18/3/18_3_155/_pdf
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eye speeds
ceaser_all.txt

1500 1

1000 1

500 1

" =500 4

—1000 A

—1500 1

I KEWIRMREE)

B INE WIREREE)

e ¥ty motorsnm

~2000 ~1500 ~1000

ye spoecs
e ohtxt

o
hars attxt

1
o Y bty et

Centralized type

~500 0 500 1000 1500

)
o ¥ty et

Diffusion type

X 27 x,y B4 DO IRERES 8 BE 4> A
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r- 300
T 250

T 200

T 150

Histogram

0
20 40

All Date type

Horizontal Parallel type

Diffusion type

Centralized type
28 EF NI LD 3D EARN T A
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FAE  EED

AMFFETIE, RESGIF TLODREREFDHIENTET, 1003, B =R IZIEL TRLND
BREROFEL L T b — it JEEE T — 23 AT . 7T A2V ZfiRHT, Center of mass
FENTND E BRI oA BT WMEA N D50 F MR R LIz, 22 BIC, il % D3 —
VI VT 4 =D DEREITMDET VB L, 27 E D Db NS BRI S EME R T L
Sbhivb~Aratyr—ROE NZEZ R T ZENTEI,

SHORBELLT, KERTII~vA70y 7 —RORFRUK ML I L CERDP T2 ENHLD
FPS Zb\THZ LM TEDFEREEZ MW THBRE NS ZL DT — 22 BG T oM BEIERHLHEE 2
%o Flo L Ty bt — S IEARICEIEMED D EF 2 TV T MUIEHT OFERDG |
JEOARDRE ) LR FRIZBEME DR S DL T VMG AN THIEN TETT2D  Fiic i iR
ARREA O CTHURE A TS 3 o BN DD EE X D,
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\ "" FOVE3DCursor Import Settings 3,
G | Open... || Execution Order... |

Fove Interface None (Fove Interface Base) C)

Imported Object

| é#" FOVE3DCursor @ %

using UnityEngine;
using System.Collections;

public class FOVE3DCursor : MonoBehaviour
public enum LeftOrRight

Left,
Right
}

[SerializeField]
public LeftOrRight whichEye;
public FovelnterfaceBase fovelnterface;

// Use this for initialization
void Start()
{

b

// Latepdate ensures that the object doesn't lag behind the user's head
motion

void Update()

{

FovelnterfaceBase.EyeRays rays = fovelnterface.GetGazeRays();

Ray r = whichEye == LeftOrRight.Left ? rays.left : rays.right;

RaycastHit hit;

Physics.Raycast(r, out hit, Mathf.Infinity);

if (hit.point != Vector3.zero) // Vector3 is non-nullable; comparing to null
is always false

transform.position = hit.point;
else

{

transform.position = r.GetPoint(3.0f);
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Imported Object

G‘ FOVELookSample @ %

using UnityEngine;

public class FOVELookSample : MonoBehaviour {
public Light attachedLight;
public FovelnterfaceBase fovelnterface;

private Collider my_collider;
private Material material;
private bool light_attached = false;

void Start() {
my_collider = GetComponent<Collider=();

if (attachedLight == null)
attachedLight =
transform.GetComponentInChildren<Light>();

if (attachedLight)

light_attached = true;
attachedLight.enabled = false;

material =
gameObject.GetComponent<Renderer>().material;

if (material == null)
gameObject.SetActive(false);
}

void Update () {
if (fovelnterface.Gazecast(my_collider))

{
material .EnableKeyword("_EMISSION");
if (light_attached)
{
material.SetColor("_EmissionColor", attachedLight.color);
attachedLight.enabled = true;

DynamicGI.SetEmissive(GetComponent<Renderer>(), attachedLight.color);

}

{

().material.color = Color.white;

gameObject.GetComponent<Renderer>
material.DisableKeyword("_EMISSION");
if (light_attached)

! attachedLight.enabled = false;

DynamicGI.SetEmissive(GetComponent<Renderer>(), Color.black);

b
b




Imported Object

getCamPos g %

&
i

using System.Collections;

using System.IO;

using System.Collections.Generic;
using UnityEngine;

public class getCamPos : MonoBehaviour {

string FILE_NAME = "posCam_Test_test.txt";
//int time = 0;
int interval = 1;

// public Vector3 objPOS; public Vector3 objROT;

public Vector3 |leftPOS;

public Vector3 rightP0OS;

private float elapsedTime;

private bool counter_flag = false;

// private float tzero;

private float avEyeX, avEyeY;

// Use this for initialization

void Start () {
Debug.Log ("Start Camera script");
string dateTime = System.DateTime.Now.ToString ();
StreamWriter sw = File.AppendText(FILE_NAME);

sw.WriteLine (" **** New Trial: "+dateTime+"
****“); ' .
sw.WriteLine ("SUBJECT NAME:");
sw.WriteLine ("SCRIPT TYPE:");

sw.Close ();

//heads = GameObject.FindWithTag
(["MainCamera"]);

// Update is called once per frame
void Update () {

var [Eye = GameObject.Find("Lefteye");

var rEye = GameObject.Find("Righteye");
//StreamWriter swl = File.AppendText(FILE_NAME);
//swl.WriteLine(" **** UPDATE: ");

//swl.Close();

if (Input.Getkey(KeyCode.S))

counter_flag = !counter_flag;
//elapsedTime = 0;

)i
if(counter_flag == true)

//(time > interval)
{// "this" OEMFZOHO!

elapsedTime += Time.deltaTime;

I/ Vector3 mouseP0OS =
Input.mousePosition;

//objPOS = this.transform.position; // this

is the POSITION !!!

//objROT = this.transform.eulerAngles;
|leftPOS = |Eye.transform.position; // this is the left eye position
rightPOS = rEye.transform.position;

//float x = HSV.x;
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I’ VECIOIS mMOouserus =

Input.mousePosition;

//objPOS = this.transform.position; // this

is the POSITION !!!

//objROT = this.transform.eulerAngles;
leftPOS = |Eye.transform.position; // this is the left eye position
rightPOS = rEye.transform.position;

//float x = HSV.x;

//float z = HSV.z;

//float fx = transform.forward.x;

//float fz = transform.forward.z;

StreamWriter sw = File.AppendText(FILE_NAME);
//sw.WriteLine ("Mouse pos: " + mouseP0S);
//sw.WriteLine(objPOS + " " + objROT + " " + leftPOS + " " +

rightPOS);

sw.WriteLine(elapsedTime + " " +|eftPOS + " " + rightPOS);

//if (Mathf.Abs(leftP0S.z)>0.1 && Mathf.Abs(rightP0S.z)> 0.1)

A

// avEyeX = (leftPOS.x + rightP0S.x) / 2;

// avEyeY = (leftPOS.y + rightPOS.y) / 2;

//  sw.WriteLine(elapsedTime + ", " + avEyeX + ", "

o}

//sw.WriteLine(leftPOS.z + "," + rightP0S.z);
//sw.WriteLine ("Cam rotation: " + objROT);

//sw.WriteLine ("75M " + transform.forward);

+ avEyeY);

sw.Close ();
//Debug.Log ("write to file");
//time = 0;
)i
/lelse
/ftime ++;
}
}
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Imported Object

getCamPos_av_files_2 3 %,
b

using System.Collections;

using System.IO;

using System.Collections.Generic;
using UnityEngine;

public class getCamPos_av_files_2: MonoBehaviour

{

string FILE_NAME = "posCam_file_oikawa";
//int time = 0;

int interval = 1;

// public Vector3 objPOS; public Vector3 objROT;
public Vector3 |eftPOS;

public Vector3 rightPOS;
private float elapsedTime;
private bool counter_flag = false;
// private float tzero;

private float avEyeX, avEyeY;
private int caseF=-99;
/*private StreamWriter sw0;
private StreamWriter swl;
private StreamWriter sw2;
private StreamWriter sw3;
private StreamWriter sw4;
private StreamWriter sw5;
private StreamWriter swé;
private StreamWriter sw7;
private StreamWriter sw8;
private StreamWriter sw9;
private StreamWriter sw10;
private StreamWriter swll;
private StreamWriter swl2;
private StreamWriter sw13;
private StreamWriter swl4;
private StreamWriter swl5;
private StreamWriter swl6;
private StreamWriter sw17;
private StreamWriter swl8;
private StreamWriter sw19;
private StreamWriter sw20;
o

// Use this for initialization
void Start()

{

Debug.Log("Start Camera script");

string dateTime = System.DateTime.Now.ToString();
StreamWriter sw0 = File.AppendText(FILE_NAME + "0.txt");
/*StreamWriter swl = File.AppendText(FILE_NAME + "1.txt");
StreamWriter sw2 = File.AppendText(FILE_NAME + "2.txt");
StreamWriter sw3 = File.AppendText(FILE_NAME + "3.txt");
StreamWriter sw4 = File. AppendText(FILE_NAME + "4 .txt");
StreamWriter sw5 = File.AppendText(FILE_NAME + "S.txt");
StreamWriter swé = File . AppendText(FILE_NAME + "6.txt");
StreamWriter sw7 = File.AppendText(FILE_NAME + "7.txt");
StreamWriter sw8 = File.AppendText(FILE_NAME + "8.txt");
StreamWriter sw9 = File.AppendText(FILE_NAME + "9.txt");
StreamWriter sw10 = File . AppendText(FILE_NAME + "10.txt");
StreamWriter swll = File.AppendText(FILE_NAME + "11.txt");
StreamWriter swl2 = File.AppendText(FILE_NAME + "12.txt");
StreamWriter swl3 = File.AppendText(FILE_NAME + "13.txt");
StreamWriter sw1l4 = File . AppendText(FILE_NAME + "14 txt");
StreamWriter swl15 = File.AppendText(FILE_NAME + "15.txt");
StreamWriter swl6 = File.AppendText(FILE_NAME + "16.txt");
StreamWriter swl7 = File.AppendText(FILE_NAME + "17.txt");
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StreamWriter swl7 = File.AppendText(FILE_NAME + "17.txt");

StreamWriter sw18 = File . AppendText(FILE_NAME + "18.txt");

ftreamWriter swl9 = File.AppendText(FILE_NAME + "19.txt");
/

swO0.WriteLine(" **** New Trial: " + dateTime + " *¥**");

sw0.WriteLine("SUBJECT NAME:");

sw0.WriteLine("SCRIPT TYPE:");

sw0.Close ();

//heads = GameObject.FindWithTag
(["MainCamera"]);

// Update is called once per frame
void Update()
{

caseF = -99;

var [Eye = GameObject.Find("Lefteye");

var rEye = GameObject.Find("Righteye");
//StreamWriter swl = File.AppendText(FILE_NAME);
//swl. WriteLine(" **** UPDATE: ");

//swl.Close();

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

Icounter_flag;
0;

counter_flag
elapsedTime

}
if (counter_flag == true)

//(time > interval)
{// "this" OEHTZOHO!

elapsedTime += Time.deltaTime;

if (elapsedTime > 3 && elapsedTime < 13)

{ caseF=0; }

if (elapsedTime >= 18 && elapsedTime < 28)

{ caseF=1; }

if (elapsedTime >= 33 && elapsedTime < 43)

{ caseF=2; }

if (elapsedTime >= 48 && elapsedTime < 58)

{ caseF =3; }

if (elapsedTime >= 63 && elapsedTime < 73)

{ caseF =4, }

if (elapsedTime >= 78 && elapsedTime < 88)

{ caseF=5; }

if (elapsedTime >= 93 && elapsedTime < 103)
{ caseF =6; }

if (elapsedTime >= 108 && elapsedTime < 118)
{ caseF=7; }

if (elapsedTime >= 123 && elapsedTime < 133)
{ caseF =8; }

if (elapsedTime >= 138 && elapsedTime < 148)
{ caseF=9; }

//if (elapsedTime >= 54 && elapsedTime < 57)
//{ caseF = 10; }
//f (elapsedTime >= 57 && elapsedTime < 62)
//{ caseF = 11; }
//if (elapsedTime >= 64 && elapsedTime < 67)
//{ caseF = 12; }
//if (elapsedTime >= 67 && elapsedTime < 72)
//{ caseF = 13; }
//if (elapsedTime >= 74 && elapsedTime < 77)
//{ caseF = 14; }
//if (elapsedTime >= 77 && elapsedTime < 82)
//{ caseF = 15; }
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{ caseF =8; }
if (elapsedTime >= 138 && elapsedTime < 148)
{ caseF=9; }

//if (elapsedTime >= 54 && elapsedTime < 57)
//{ caseF = 10; }

//if (elapsedTime >= 57 && elapsedTime < 62)
//{ caseF = 11; }

//if (elapsedTime >= 64 && elapsedTime < 67)
//{ caseF = 12; }

//if (elapsedTime >= 67 && elapsedTime < 72)
//{ caseF = 13; }

//if (elapsedTime >= 74 && elapsedTime < 77)
//{ caseF = 14; }

//if (elapsedTime >= 77 && elapsedTime < 82)
//{ caseF = 15; }

//if (elapsedTime >= 84 && elapsedTime < 87)
//{ caseF = 16; }

//if (elapsedTime >= 87 && elapsedTime < 92)
//{ caseF = 17; }

//if (elapsedTime >= 94 && elapsedTime < 97)
//{ caseF = 18; }

//if (elapsedTime >= 97 && elapsedTime < 102)
//{ caseF = 19; }

iz

// Vector3 mousePOS = Input.mousePosition;
//objPOS = this.transform.position; // this is the POSITION !!!
//objROT = this.transform.eulerAngles;
leftPOS = IEye.transform.position; // this is the left eye position
rightPOS = rEye.transform.position;
//float x = HSV.x;
//float z = HSV.z;
//float fx = transform.forward.x;
//float fz = transform.forward.z;
//sw.WriteLine ("Mouse pos: " + mouseP0S);
//sw.WriteLine(objPOS + " " + objROT + " " + leftPOS + " " +
rightP0OS);

//sw.WriteLine(elapsedTime + " " +|eftPOS + " " + rightPOS);
if (Mathf.Abs(leftP0S.z) < 0.1 && Mathf.Abs(rightP0S.z) < 0.1)
{

avEyeX = (leftPOS.x + rightP0S.x) / 2;

avEyeY = (leftPOS.y + rightPOS.y) / 2;

if (caseF == 0)

StreamWriter sw0 = File.AppendText(FILE_NAME + "0.txt");
sw0.WriteLine(elapsedTime + ", " + avEyeX + ", " + avEyeY);
sw0.Close();

} // case

if (caseF == 1)
{

StreamWriter swl = File.AppendText(FILE_NAME + "1.txt");
swl.WriteLine(elapsedTime + ", " + avEyeX + ", " + avEyeY);
swl.Close();

} // case

if (caseF == 2)

{
StreamWriter sw2 = File.AppendText(FILE_NAME + "2.txt");
sw2.WriteLine(elapsedTime + ", " + avEyeX + ", " + avEyeY);

sw2.C...

T and 1 8=a0nt
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Imported Object

ManualDriftCorrection [ %,

&
1w

using UnityEngine;
using System.Collections;

public class ManualDriftCorrection : MonoBehaviour

{
// Use this for initialization
void Start()
{
}
// Update is called once per frame
void Update()
{
if (Input.GetkKeyDown(KeyCode.M))
{
this.GetComponent<Renderer>().enabled =
true;
}
if (this.GetComponent<Renderer>().enabled)
{

RaycastHit hit;

Fovelnterface fovelnterface =
transform.parent.GetComponent<Fovelnterface>();

Ray ray = new
Ray(fovelnterface.transform.position, fovelnterface.transform.forward);

if (Physics.Raycast(ray, out hit, 10.0f))

{

transform.position = hit.point;
else

{
transform.position =
fovelnterface .transform.position + fovelnterface transform.forward * 1.5f;

)i
if (Input.GetKeyUp(KeyCode.M))
{

this.GetComponent<Renderer=>().enabled =
false;

Vector3 loc = transform.localPosition;

Fove.Managed.SFVR_Vec3 driftLocation;

driftLocation.x = loc.x;

driftLocation.y = loc.y;

driftLocation.z = loc.z;

FovelnterfaceBase.GetFVRHeadset().ManualDriftCorrection3D(driftLocation);
}
}
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1w

2l .ﬁ'

using UnityEngine;
using System.Collections;
using UnityEngine.UI;

public class MovieTest : MonoBehaviour

{

enum Mode

{
Plane,
RawImage

'

// PlanetRawImage TV Ex 3
[SerializeField]

private Mode mode;

/ BEYTIEE

[SerializeField]

private MovieTexture[] movies;
/] AEES

private int num;

void Start()
/ BYOHE%RE
num = 0;

if (mode == Mode.Plane)
{

GetComponent<MeshRenderer>().material.mainTexture =
movies[num];

¥

else

GetComponent<RawImage>().texture = movies[num];
}
/ EHEEIL—TERE
movies[num].loop = true;
void Update()
{

[ S¥F—EBLE-LEEORELERA—XEEYIEY
if (Input.GetKeyDown("s"))
{

if (movies[num].isPlaying)

movies[num].Pause();
Debug.Log("pause");

movies[num].Play();
Debug.Log("start");

}

ff Q¥ —%BLELHEEA fw T
else if (Input.GetKeyDown("q"))
{

movies[num].Stop();
Debug.Log("stop");

}
else if (Input.GetKeyDown("n"))

/ EHEENYEXBRIZSHEL TOAEHEZIESS
movies[num].Stop();

(o



Private i nuin;
void Start()
{
[/ RO E % EE

num = 0;
if (mode == Mode.Plane)

GetComponent<MeshRenderer>().material.mainTexture =
movies[num];

b

else

{

GetComponent<RawImage>().texture = movies[num];

b
/f BEEIN—-TRE

movies[num].loop = true;

void Update()
{

[ SEF—EBLE-LEEOBELR—XEEVYIES
if (Input.GetkeyDown("s"))
{

if (movies[num].isPlaying)

movies[num].Pause();
Debug.Log("pause");

else

movies[num].Play();
Debug.Log("start");

}
; M Q¥ —EBLELHEEA T
else if (Input.GetKeyDown("q"))

movies[num].Stop();
Debug.Log("stop");

else if (Input.GetKeyDown("n"))
{

[l BEmENYEZXLE-SHBELTWSEHE RIS

movies[num].Stop();

L OROEE EIE Y
num-++;
if (num >= movies.Length)

{

num = 0;

}
// TextureZRMMovieTexture(2ZEx 3
if (mode == Mode.Plane)

GetComponent<MeshRenderer>().material.mainTexture =
movies[num];

else

{
GetComponent<RawImage>().texture = movies[num];
}
/ EEEI—TIZEE
movies[num].loop = true;
Debug.Log("change movie");
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" Textprot Import Settings %,
- | Open... || Execution Order... |
Target \‘#None (Game Object) )

Imported Object

| Textprot @ %
C#

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.UL;//= S &

public class Textprot : MonoBehaviour {

float m_Y; -
float m_2Z;

float cY;

HY = \EEED GaeObjectM#EE

public GameObject target;

// Use this for initialization
void Start()
{

¥

// Update is called once per frame
void Update()
{

cY = 2.26f;
[ ENTHhIZEEEEEAN

m_X = target.transform.position.x;
m_Y = target.transform.position.y- cY;
m_Z = target.transform.position.z;

HTF A MFETR
this.GetComponent<Text>().text = "XEZE(X" + m_X.ToString() +
"\nYEEE(L" + m_Y.ToString() + "\nZEEEX" + m_Z.ToString();

I
¥
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Generic;

using UnityEngine;

\:l""l“‘l clas: W’lrul%w : Mon @M‘:\ viour

ONCe per frame
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@ 3dHistogram_surf.py

from mpl_toolkits.mplot3d import Axes3D # noqa: F401 unused import

import matplotlib.pyplot as plt

import numpy as np

d = np.loadtxt(’konno_all.txt’,delimiter=",")

fig = plt.figure()

ax = fig.add_subplot(111, projection="3d")

x=(d[:,1])

y=(d[:,2])

hist, xedges, yedges = np.histogram2d(x, vy, bins=50, range=[[-45, 45], [-45, 45]])
# Construct arrays for the anchor positions of the 16 bars.

xpos, ypos = np.meshgrid(xedges[:—1], yedges[:—1], indexing="1j")

zpos =0

print(np.shape(hist))

print(np.shape(xpos),np.shape(ypos))
surf=ax.plot_surface(xpos,ypos,hist,rstride=1,cstride=1,cmap="gray’,linewidth=1 )
ax.set_xlabel("X’)

ax.set_ylabel(CY’)

ax.set_zlabel(’Histogram’)

@ Clustering_original.py

import csv
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import random
import numpy as np
import matplotlib.pyplot as plt
def read_data(filename):
data =[]
with open(filename, “r”) as f:
reader = csv.reader(f)
for row in reader:
data.append(row)
data = [[float(datalil[j]) for j in range(0, len(row))] for i in range(0, len(data))]
return data
def write_data(filename, cluster):
with open(filename, "w”) as f:
writer = csv.writer(f)
writer.writerows(cluster)
print(“File was written .”)
def clustering(data, u, number, N):
cluster = []

for m in range(0, N):

cluster.append([random.randrange(1, number+1),m+1, datalm][1], data[m][2]])
print(“First cluster nuclear”)
for sample in cluster:

print(sample)
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print("¥nStart Clustering”)
for count in range(0, 10000):
u = center(u, number, N, cluster)
cluster = belong(u, number, N, cluster) cluster.sort()
print(“Finish clustering .”)
return cluster, u
def center(u, number, N, cluster):
for n in range(0, number):
x_center = 0.0
y_center = 0.0
sample_count = 0
for m in range(0, N):
if cluster[m][0] == n + 1:
x_center = x_center + cluster[m][2]
y_center = y_center + cluster[m][3]
sample_count = sample_count + 1
if sample_count != 0:
x_center = x_center / sample_count
y_center = y_center / sample_count
uln][0] =n+1
u[n][1] = x_center
uln][2] = y_center
return u

def belong(u, number, N, cluster):
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for m in range(0, N):
d_min = (cluster[m][2] — u[0][1])**2 + (cluster[m][3] — u[0][2])**2
temp_number = 1
for n in range(1, number):
d = (cluster[m][2] — u[n][1])**2 + (cluster[m][3] — u[n][2])**2
if d < d_min:
d_min = d
temp_number =n + 1
cluster[m][0] = temp_number
return cluster
def main():
filename = “posCam_file_fujii_all.txt”
data = read_data(filename)
N = len(data)
printCN:’, N)
number = 4
u = [[1, 0.0, 0.0],
(2, 0.0, 0.0],
(3, 0.0, 0.0],
(4, 0, 0]
]
cluster, u = clustering(data, u, number, N)
cA=np.array(cluster)

print(“shape”,np.shape(cA))
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cl=np.array(["red”,”blue”, "yellow”,"pink"])
group=cAl[:,0]-1
#tprint(“group”,group, shape of group”,np.shape(group),np.type(group))
plt.scatter(cAl:,2],cAl:,3],c=cl[ group.astype(int) 1)
filename2 = “cluster.csv”
write_data(filename2, cluster)
print(“Clustering”)
for sample in cluster:
print(sample)
print(“Center”)
for sample in u:
print(sample)
print(“population”)
gl=g2=g3=g4=0
for data in cluster:
if datal0]==1: gl=g1+1
if datal0]==2: g2=g2+1
if datal0]==3: g3=g3+1
if datal0]==4: g4=g4+1

print("g1=%d, g2=%d, g3=%d, g4=%d"%(g1,22,23,g4))

plt.show()
if _name_ =="_main_":
main()
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@prot_heatmap_bin5_original_entr.py

import matplotlib.pyplot as plt

from numpy import *

from mpl_toolkits.mplot3d import Axes3D
import numpy as np

d = np.loadtxt(all_date_12.txt’,delimiter=",’)
yoko=(d[:,1])
tate=(d[:,2])

fig= plt.figure()
plt.plot(yoko,tate,”0”

plt.grid()

plt.show()

fig,ax=plt.subplots()

H = ax.hist2d(yoko,tate, bins=20,cmap="gray”,vmin=0)
from scipy.stats import entropy

from scipy.ndimage.measurements import center_of mass
print(“shape H”,shape(H[0]))

vis=H[0].flatten()

entr=entropy(vis)

com=center_of mass(H[0])

print (“entropy”,entropy(vis))

print (“center_of mass”,center_of mass(H[0]) )

ax.set_titleCHeat map, entropy: %5.3g, cm: (%4.2g,%4.2g) %(entr,com[0],com[1]))
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ax.set_xlabel('x”)

ax.set_ylabel(Cy’)
fig.colorbar(H[3],ax=ax)
plt.show()

speed_plot_Ir.py

import matplotlib.pyplot as plt
import numpy as np
fname="all_date_12.txt”

d = np.loadtxt(fhame,delimiter=",")
X=d[:,1]

Y=d[:,2]

T=d[:,0] # time
dX=(d[1:,1]-d[:-1,1])
dy=(d[1:,2]-d[:~1,2])
dT=(d[1:,0]-d[:~1,0])

print(X,dX)

xspeed = dX/dT # unity meters/sec
yspeed = dY/dT # unity meters/sec
plt.plot(dX,’b.”,label="x")
plt.plot(dY,’r.’ label="y’)
plt.legend(loc="upper right’)
avX=np.mean(np.abs(dX))
stdX=np.std(dX)

avY=np.mean(np.abs(dY))
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stdY=np.std(dY)

print(avX,stdX)

print(avy,stdY)

plt.grid(True)

¢=1000

plt.title("velocity (X: %5.4g, Y: %5.4g) Km/sec ¥n %s”%(avX*c,avYsc,fname))
plt.ylabel("speed (unity meters)/sec”)
plt.xlabel("frames”)

plt.show()

hHgRHHHTRHERERE HIST

bins=500
plt.hist(dX,bins=bins,color="blue”,alpha=0.5)
plt.grid(True)
plt.hist(dY,bins=bins,color="red”,alpha=0.5)
plt.grid(True)

plt.show()

HEHARH linear regression HHHHRHHHT

from sklearn.linear_model import LinearRegression
xsp=xspeed.reshape(-1,1)
ysp=yspeed.reshape(-1,1)
model=LinearRegression().fit(xsp,ysp)
print(“shape xspeed”,np.shape(xsp))
print(“shape yspeed”,np.shape(ysp))

scr=model.score(xsp,ysp)
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rc=model.coef_

ict=model.intercept_

plt.plot(xspeed,yspeed,’ko’)

plt.title("eye speeds ¥n %s”%(fhame))

plt.suptitle("rc: %5.3g int: %5.3g score: %5.3g”%(rc,ict,scr))
plt.ylabel("speed Y (unity meters)/sec”)

plt.xlabel("speed X (unity meters)/sec”)

plt.grid(True)

plt.show()

plt.show()

@vecter master.py

import numpy as np

import matplotlib.pyplot as plt
plt.figure()

fig,ax= plt.subplots()
fname="tsukida_all.txt”

d = np.loadtxt(fhame,delimiter=",")

X = (d[:-1,1])

70



Y = (d[:-1,2])

U= np.diff(d[:,1])

V= np.diff(d[:,2])
plt.quiver(X,Y,U,V,angles="xy’,scale_units="xy’,scale=1,color="red’)
plt.xlim([-45,45])

plt.ylim([-45,45])

plt.grid()

plt.draw()

plt.show()
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