RecHS?

< Reference

AIST
Keiji Matsuda



DACEXTE

s

DAC Setting >

DA Converter  [a10000 [A0- 1608L-LPE] =] BEHODACHY B AH5E1LT 2 TFEIR
DA Converter [a10000 [AO-1608LLPE] = | DAC ot when
-

DAC out when failed  |yop

Angle Center +0 [deq] ;i:D :lv Hi%l_ﬂrﬁtlj L: 9&5\& [./ f:i%/ﬁ\\ DACL: 80) cJ: 5 tj:il:l:lljj 7&?—_'—_ 5 75\ ,?
RERREEEEINEREERES me | MAX--RAE(10V or 5 V)

Angle Range width 120 [deg] HULD Z E R O OVO |t
----------- SERREE MIN---&/IME (-10V or -5V)
0o o '-.\I """"""""" — \}

| BIED Ovoltd & TRIEH ?
[ Limit Qutput Voltage within +/-5volt
e \ +10<-5-10 (+5<->-5) volt &£ I E] Y R 5
H V Angle : -60deg [-10V] <-> +60deg [+10V]
Resolution [deg/step]: 0.0018
Piradus h0.08 0<->+10 (0<->b)voltZxBEFLHEpixell2E Y H T3 h,

Peong HAOBEDOIRNIE, +10<->-10 or +5<->-5 volt,
Fv7ELA, +-10V,

o

EREMBEDE &, DADHAEY HTDHRTR,



71 X 7 3ET,

Q‘ FlyCapture2 Camera Selection 2,13.3.31
Camera List (1 cameras detected)

Serial # Madel

Chameleond GM3-113-12% 2k

Refrezh

NS

——

Interface

IUSE 3.0

IF Address

oK

Camera Information

Serial Mumber:

16387011

Mode|: Chameleond CGM3I-L3-13%3M

YWendar: Point Grey FResearch

Senzor: OnSemi PYTHOM1300 (1./2%
Manao CMOS)

Rezolution: 12801024

Interface: USE 3.0 |

Buz Speed: =h000

PCle Bus Speed nknown PCle bus speed

IDC Yersion: 132

Firmware “Wersion:
Firmware Build Time:

Dir iver:

Configure

1830
Mon Jul 27 20:45:52 2015

I5E Gamera Driver
(PGRUsbCamsys) -
273235

Cancel

Selected

A VR —T7x—IXAN
USB3.0CEfHRINTWL
5T HMERT D,
USB2.0mGaE. EE%4
L THT 9 5,




7T LD A 4 —

] iRecHS2 - i x
File(F) Window(W) Output(O) Command(C) Noise Reduction(M) Method(M) Help(H)
00:00:zZ1 |7 Pupil outline |7 Pupil center locus Unpgn_ 35357
Ratio 5 e —
Blink: |7 Pupil center |7 Calibration points Tm:
! #*y « Freq-508_58H= Data;
L@'fyus\‘—‘d' ¥ Pupil area |¥ Region of interest
. . [rces1p
|7 Reflection area I_ MirrorImage Port: 35358
Waiting. ..
|7 Information I_ SingleWindow
¥ HMovingROI
¥ Threshold [57] |¥ UseReflection[240]
|
ol {F
Blink Threshold[&0]
[pixel] [pixel][%]
Mot Callibrated &.@ 10 FERRE T Time Range
THe 300 300 J
¥ Range [320]
20 250 250 J—
Y Offset [ 0]
10 200 200 J—
¥ Pupil H
30 =20 -10 0 10 20 150 150
W Pupii v
10 100 100 [¥ Reflection H
¥ Reflection W
50 50
-20 ¥ Pupil Size
F Eye Open Ratio
0.0 1.0 20 3.0 4.0 50 6.0 7.0 8.0 9.0 10.0 [sec]
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X T g —

File(F) Window(W) Output(0)  Window(W) Output(Q) Comma

P InputRegicn(l)
Options(P
Load Settings e
) Camera Settings(C)
Save Settings
EyeWindows(E)
Save Current Image ObjectMap(0)
Quit(X)
Moise Reduction(N) 1 Moise Reduction(M) = Method(M) Help(H)
Image H] Image > Mone
Output -] Output ¥ Median3x1_1x3

» Median3x3

=

Command(C) Moise Reduction|
Reset Calibration

Output(®) | Command(C) MNo
i~ Auto

~  CameraPosition
Camerafngle

ObjectAngle

Method(M) = Help(H) Method(M) = Help(H)
| "U" Head Free | L Head Free I center loous ||UEP i N
Head Fixed * Head Fixed » Pupil center

Corneal reflection

Moise Reduction(MN) | Methed(M) HelpiH)
Image > l}utline [¥ Pupil cen
Output # % Mone

Moving average
Median

Help(H)
Version[A)...



File

File(F)  Window(W) Output(()

Pause — —FEILE GHAMEDINES=IET B)

Load Settings B ey . L .

Save Settings EQE 0)1%7?\ E)’T‘,%‘l&%‘%’f—f’) Tb\% 75\2:5{:'5%0
Save Current Image %’Tﬁ \ﬁu lg//ﬁ'% G) % E

Quit{X)

N > TRy 77 —IRTFEEINTULS4000 D EIGR % (R 1F
RIFSE1E. home/iRecHS2/image 7 # /L &

o

70 | 7“ 3 A ﬁ{\% T o Cenfirm

16T B R TERE % R 7F, ,3
RTRRLATASER, > @ e

[FLAY) | LA (M)




Window — > InputRegion

Window(W) Output(0) Commi

Input Region Window» 17,
a2y 7 LT, BURGITEEIRT %,
DA E XX, Camera SettingsiC&k > TEEZITH,

InputRegicn(l)
Options(P)

Camera Settings(C)
EyeWindows(E)

HAZDERRADBEEZERT %,
ObjectMap(Q)

Yo7V TREERIZ. RARTREITO) I EDTEZREHRICEEINS,
BEICINE 5 & D ICHENL TERRZITD, MR IEscalelli®r,

T4 RIHPRHALCRATITOKRZT S - BIREICE S,
ZZTlE, BRZYYHEITMAEDEEDHANTE B,
DT 4 Y RIAHETWBREIE, T—XDONEILFRRTT 5,

(¢, v)=(88,362)

(w,h)=(320,240) |
2E|E=1f2 2

Cancel |

(x,y) =i e EEERE . (w,h) R A4 X, scaleld R



Window->0Options

Opticns

[ Savedata

[¥ Use previous data

[ Use DIQ input

[ Developer Mode

[+ Use previous camera settings on start up
[~ Use previous calibration

[ Use top fitting

[~ Use bottom fitting

¥ Use image buffering

[~ Use zero adjust

[ Images are reversed by the mirror

[ Images are flipped upside down

Permissible Angle range 3 [deg]
1 1

Permissible Edge distance 3 [pixel]

1 1 ] 1 1 ' 1 1 ' 1
Reflection Search Region 160x120 [pixel]
1 1 1 1

3
[

Output MR level 2 [points]

ht
[

Passive Calibration setting 7 [deq]

_j—

Close

Save data: £ T — X 2 RRIRTRRET 1 E D D, {RFHLIE. home/iRecHS2/DATA,

Use previous data: BURIMEBAITSBRIC, 17 L —LRIDT—X%E=SBTEINESIH, BICSBLTLE> THERWL
DT, FxzvrlZANTonllgT b &,

Use DIO input: 4 X FEIHAES & L T, DIODinput% &2k 2 HE 5 B

Developer Mode: Save datazfTHBRIC, K WEMAT— & 52LHT 5, HAOIC/ AR T4 ILEZ—=%EDIFTLHRVED
T—R2EFMALIZVEREICLELR D,

Use previous camera settings on start up:giEIO A X Z DREEZFBT 21 E 5 H, MBLAWVGEIEZ. ZhEFhD
HAZDT 7+ bOEREZFBT 5,

Use previous calibration:BiEI O EFRAFAT 20 E 5D, ADZEbho7HECH X T, BREOMNEHNEH D HE
EERENBRETH D, RALEERE THRELZHZER LI, FA,

Use top fitting: LD LD DEHE AT, BTEALD EHIPBENDIFEIL. of ITT2ANRWERICA S,
Use bottom fitting: BEEFLD T DERH DR H,

Use image buffering: h X ZD/Ry 77 —%FABT2hE S, LEBEFELEZBRITEZ2ERTHANAT 200E 0, T
7 #JL b Ton,

Use zero adjust : RIEA TS BRI, BRIZICH T IBENRNMNIADLIICHERTID., TOF v IRy I R5
Zonllg &, IEE (EEO0E. L T0E) OREZR/NMITELIICFHET 2,

Images are reversed by mirror: FRANRD A% K5 T Zhot mirrore EENLTH X T ICEEGEE AN L TWBIFEAIC,
FrviTb, 18, 2EREEZTSBICHAT S, 3RULEOKREICOVWTIE, FzvrobYhLIChrboT, B
PRRENTTHhNS,

Images are flipped upside down: h X 7% E FRESETCHREL TWEHHICF v/ d 5, ERAKIA, 28KIE
EITHBICHAT B,



Window->0Options

Opticns

[ Savedata

[¥ Use previous data

[ Use DIQ input

[ Developer Mode

[+ Use previous camera settings on start up
[~ Use previous calibration

[ Use top fitting

[~ Use bottom fitting

¥ Use image buffering

[~ Use zero adjust

[ Images are reversed by the mirror

[ Images are flipped upside down

Permissible Angle range 3 [deg]

Permissible Edge distance 3 [pixel]

__}_____

Reflection Search Region 160x120 [pixel]

3
[

Output MR level 2 [points]

ht
[

Passive Calibration setting 7 [deq]

_}______

Close

Permissible Angle range: BBEFL 2 B TR T 2BRICEIRT 2EA Ty POHFBREHAEZRTET 5, BUEE /NS T BIF
EHREN DB AY, LFVBEIISE20. RELXRHIENT 5, BAEHEA D < phAWGEIE. BIE% B
ERAE

Permissible Edge distance: ERTHEMAMALZIT>72%, FHOAWEITH, FROAVLWEITSBROEMAIALERL O &
DLBHWVEEINTWAEABEZIR O DN E WS /NT A —%, LR EHETHRAEEZITS,

Reflection Search Region: AN S DIEEEFE, 160x1200545 1%, BE LB F.O0H > EHIC+80pixel, T
IC*60pixel DEFDOREFNEET, HFEVILLT DL, BIOREHER S ATEENH D, LT E2LHVWE R,
Use previous datallF = v 7 B A TWBHHEIE, BIO 7 L —LDOREXOFLE LT, BEZITI,

Output NR level: AR Rz MM L TBEBFIIE/LIEPRIET A VX —ZERT5H. 71X —2EAT 50, &t
FTHELEDEDTANR—%2FATEINEAZ2—NN—TRIRT 2, 2HEI D EHERENDERT S, hRE
TANE—E FHEROBENHD, BEREEELIHEIE. RREIERIND,

Passive Calibration setting: 1 X ZZAH > TBZE#HAT/IF T, BAREGFZR. BFLREGD.O. BEEERHRL, AR
RGP OEEGREERAEET I, EOCHWVWENBWZOEEATIN? EWINT X =%, BIZDOIZERERTE
ETT b, ENRELLAZIFELYLEVWEETEEBSASIAVWETHENET LAWL, HFYNSTEDL EBUYLETES
TORNCEELIEELTLED, RELLTELOVWHEYLDT, TDEZEEEE LTV,



Window->Camera Settings

) FiyCapture2 2.13.3.31 Point Grey Research Chameleon CM3-U3- 13Y3M (16387011) — X
Window(W) Output(Q) Comm: Goneasaings || Oomers Sutnes FlyCapture DIREL A4 7O 7 A UH T,
. Standard Video Modes fbsolute Made Auto On/Off One Push

InputRegicni] | CostomideoHodes || Erohle== v o El . el s s e =
putRegion(l) Comers et Exposee o e Camera Settings T, ¥ > 7V v 7 EKHBDOREE,

Options(P) TN ’ — Custom Video Modes TEUY ;AHBIHR DA E S DIREH T E 5,

Advanced Camera Settings  Saturalion

Cﬂmrﬂ SEttln S[C.:I High Dynamic Range Gamma 1000 < N N N — N
mee oo ’ BARZENTERN, ZCTFEREZAELL S LSS
EyeWindows(E) T remesiie | Foom BLTLESBRNEH B,

Data Flash Zoom

ObjectMap(O) " Seentiomston  Pon
T T HASOERIC, BRERMIL, Z0BEREFBLTWS,

oo v LI Advanced Camera Settings @, Timestamp<&  Frame counter
'D_CAMERACONTROL_SETTINGS i P s SF x v 7 EANTWBA, ChENEND ERo%C &Ik 5,

W.B.(Red)

W_B.(Blue)

Power

Temperature 315K/ 41.85°C/ 107.33°F

Camera Settings Custom Video Modes Camera Settings Advanced Gamera Settings
Standard Video Modes Hode Image Information Raw Bayer output Embedded Image Information
Wode: 0 “1 Waximum image size: 1280x1024 Standard Video Modes (Only for Y8 and Y16} Detect e frame-specite mormation
CustomVideo Mod . — t the i
ustom Video Modes P:(eIIRF)rmat‘ e Image size units: 16(H), 20v) Custom Video Modes [ Miror imags (horizonta! fln) : em‘e led in Er;age
Camera Information ixel Forma W v e —————— ] Timestamp XPOSUre
Image offset units: 8(H), 20V) Camera Information Y16 Endianness
Camera Registers Image Pre color processing subsampling: () Big endian (I 1204 DOAM V15 mofi []Gsin []%hite balance
. WA Camera Registers !
Trigger [ Strobe Lefe | 88 = widthe | 30 =) procsssing subssmpling E—r— (@ Little endian (PGR-specific 16 modell [ Shutter Frame counter
Advanced Camera Settings Top: | 862 3 Heignt | 200 2] WA Display Test Pattern [] Brightness [] Strobe pattern
High Dynamic Range Center RO || Max Image Size | 5tenderd bimine: Unknown Advenced Camera Seftings | - pettern |
| Bayer binning: Urknown T ——
o High Dynamic Range Patterm 2 T —— e —
Look Up Table Binning (GigE Only) GCoks W/A Rows: N/A __ftghOynamicRenge O Pattem
Frame Buffer 1 =|by [I s Bandwidth Information Look Up Table ® HNore Auto Range Control
Horizontal Wertical Imsge Size: 76 KB Frame Buffer g
Data Flash Memory Channels Property: | Exposure v
—_— Packet Size Estimsted Bardwidth: — MB/s ||
System Information v Data Flash arnel | Default v
—_— 12 5816 -
BusTopology stem Iformation Hote: Saving to the default memory
—— Packet Sizs: (8016 = _ Sem O el restores the camera 1o factory Got Fenez Set Ranee

Help / Support BusTopology

ookt ol Save Restore

acket Delay Helg / Support Bus Speed Control

Min Max Async Speedt (53200 o
Packet Delay: [0 B

koch Speed: S3200
Camera iz streaming

Apply




Window — >

Window(W) OCutput(Q) Comm:
InputRegicn(l) |
Options(P)
Camera Settings(C)
EyeWindows(E)
ObjectMap(O)

Eye windows

Mo.

10

11

1z

13

14

¥ [deq]

y [deg]

radius [deg]

o]

Cancel

x

-yveWindows

Outputh’CameraAngle % 7z 13£0bjectAngled & & (2, 1BERH
RELAEEROAICA>TWS EE(C, DIODTF v > 2L
MHHAT B, DIOKK, 4bith D TISEDHAMNAIEETH B
A, BEO— Ik, BERHICHBLTW DT, 148 &
nb, BREBANER > TWLWDEHEIZ. NodDKEWLWHDA
BRERY, EEE SN,

BERlY BT 5HAE.
No01(0001),N0.2(0010),N0.4(0100),N0.8(1000) = F ¥ %,
Tl INTHELSTHBELREDOAMNIETE AL,

B EMEHDON/OFFZ EZNICRELIZI ARV AL LA
w0, B LCIE, DIOIC& 2B B ITHIBRT NED?



Window->0bjectMap

Window(W) Output(C)
InputRegicn(l)
Options(P)

Camera Settings(C)
EyeWindows(E)
ObjectMap(C)

Comm

Object Map et .
Mo, ¥ position ¥ position z position 1 O cm
1 | 0.000000 | 10.000000 | 56.700000
2 |-10.000000 | 0.000000 | 56.700000 10cm
3 | 0.0oo000 | 0.000000 | 56.700000
4 | 10000000 | 0.000000 | 56.700000 9 3 1
5 | 0.000000 [-10.000000 | 56.700000 v
- | | O O O
7| | |
s | | | .
s | | | 10cm 10cm

o]

Cancel

?s

IRy a v, RERE BRBIEL COIREE

BRED-ODRIZEOREBE A EHRKT 5, ZDIEETHEEIC
BEEZFELTHED ), SRTEEXZAATZESLDT, 8
BiEnd LE—20FEICFEET D2LEIZRL,



Window->Qutput

Output(@) | Command(C) MNo

:\/ Auto -

~  CameraPosition
Camerafngle

ObjectAngle

AutolcF v o9 5E, WIEDKRT (Fi2/X7 X—&2DEE) & & HIZ, CameraPosition->CameraAngle->0bjectAngle & BEBIFICEI Y B > T
W<,

CameraPosition BIE THIIE, BAODLEZEHNT S,

CameraAngle SEEBEITE (REFLMEIER¥E. EFLREIERHPLO)  BIEETE (BEMXREEGEE, ABRHREXFL) Hy IRONRT X —2HAEHTE
RCERTEIENTED, IATICHTHEBOBELELENTH LD IR B,

ObjectAngle 11 X 5 BEIEZR A SN RYERANDETIENAIREIC R > - A TEIRT A A TES, BEICNT IREAAZAETCHNTE L1
BD, HAZDXEEWNRYEEZEZRDXFAINFITTH2HE1E. 1 U EDOKRIEICL » TEELZEATREICA DS (BETRELTWSHBEIE. 51X
SOEFTAYEL TWAEAIE. OptionsTHEHYIBET 5F) .

DAY N—LERTHAINDGME, 2y b 7—7BHATHNINSE. L USave data TRFSNDHENEZZ TV ER S,



Window->Command

Command(C) Moise Reduction| RETHONTAEZRLT 5, REICKKLIZHER EICHA,
Reset Calibration




Window->Noise Reduction

Moise Reduction(M)

Image

Cutput

¥

>

Moise Reduction(M) | Method(M) Help(H)
Image ] MNone
Cutput L] Median3x1_1x3

) _‘1 ~  Median3x3

BE LT-EROT vy DRHEZITVLRRIC, Ty PEpIC

Median7 4 L X —% BRI %, LEBICH L S5HEEZE. None->Median3x1_3x1->Median3x3DJIE |

RKEL D, CPULH Y 2EIBAEZEEL T, ;TEEDEVERKEEAEL D, SHTIE. Median3x3
AL CTEEIER WD, CORENHERETH D, S&IT. INZBEEEE LT, ZOBREALEL
85 FE,

Moise Reduction(M)  Method(M)  Help(H)

Image -] I:utline W Pupil cen
Output > '~ MNone

Moving average
v][Enpa Median

HOT—2D/ A X &5 RST-DHIC, BEOEHRDT—2%2FAL T, BHFH(Moving average) £ 7=
X, PR(E (Median) 7 4L Z—%BET 5, FAT 57— 2L OptionsICTEET %, BED

T—2%EFBT B0, BEIPRET DI EICEET (V7Y > FRAKEAS00Hz0EE, 57 L —
LpDT—2%ZFMET S E, 2ms*5/2=bmsDENHEIME NS, 500HzDIHE, FHAOELEAdmsdH
DT, F—XILIMsDEN LD,




Window->Methoo

Method(M) Help(H)
v Head Free
Head Fixed

Method(M) Help(H)
'~ Head Free
Head Fixed

>

”’unp
1 center locus || . .

Pupil center

Corneal reflection

-
[l

AL, MRS, AEEEh L —ELROEEEREFAL . BREHET S,
O EZHFRT 5, 272L. DATZHLEITEFAICBHLVTLES LY MATATL
F5REDREANERE D, BAOFAIELE, H A7 ICEIL, AERNHIRZEET, &
WOB X EHET 5,

Pupil center:f@FLF /0 & BREREIERH.OD O BB ZFE T %, BEAEH < L RIREIERHOLAHE

BLTLEWL, ELLBIRERDZZEDTER L, BEHEEERICET TE 2EREYHX

Ko AMIAAWBEFEEIX, XA MN—%WATHEOWEBETETET 2R EDOTEINNEE RS,
BERFXEZRBWE WO, FHAITE 28ENLL,

Corneal reflection: BEREHA HKD © 2 AEHEKF & REREERF O HREZTES
%5, LRREEHAERICEET 2LENH S, BT O KEALMEIZRE L TKD
LZENTEDREOH, /JARDDEWT—REZERIETES, BALOAZSIDEEFICLEIFE
E2ITRWEWS XYy b HABH D, TXU Yy bELTIE, BEEASEREAPANTLE S
CETERRENMEART B0, BILMRBICHE L, HATEZ2RFEOHHL T, KEHE %
BT HRIC. BRLOFLHORIEVEDERETSZ 7 LT XLERAVNTWS -0, BT
DRHEATEAWSEIE. AERSXLEETEAL,



Window->Help

Help(H) ) Version iRecHS2 X
Version(A)... k

IDM ABOUT iFecHS2, Yerzion 1663
B Copyright (C) 2012 AIST.

Compiled Thu Mar 21 16:11:01 2019

iRecHS2.cppD XA LA RV THERREND,




MIEIZDWT

(pcx,pey)[sd,sd] =(152. 24, 120.50)[ 0.14, 0. 14] pixel
(la,sa)[sd,sd] =(-1.00, 1.01)[ 0.04, 0.04] pixel
(_ang,s_ang)[sd,sd] =(-44.85,45.15)[ 1.08, 1.08] deg
minor axis angle =45.15 deg

eye open ratio[sd] =94, 50[ 1.43] %

reliability[sd] =80.78[ 3.03] %

pupil radius[sd] =40.01[ 0. 10] pixel

pupil 51 radio[sd])= 0.91[ 0.00]

pupil 51 radio_ang[sd])=24. 14[ 0.43] deg

aminor axis slope= 1.01

(rfx,rfy)[sd,sd] =(172.60,137.62)[ 0.55, 1.53] pixel
(rfw,rth)[sd,sd]=(8.02, 8.24)[ 0.21, 0.44] pixel

Calibration point |1 - OK

Cancel

—

T e =aT7ILIlhHb LD
BIRLZBRIC. RO LS
%,

.7 Uy 7RI
ﬁ4 A7 HER

IAR—RF—F/lF o —F—

ENBH BRLET—KTHY,

& UTRAIE = FEIRT 2,
b#U@T<%ﬁT%M%ﬁ%



XYGraph

Mot Calibrated @@

30

£ )
-30 -20 -10 0 10

& &
o

Object Map

No. X position y position z position

1 | 0.000000 | 10.000000 | 56.700000

2 |-10.000000 | 0.000000 | 56.700000

3 | 0.000000 | 0.000000 | 56.700000

4 | 10.000000 | 0.000000 | 56.700000

5 | 0.00000 |-10.000000 | 56.700000

s | I |

7 I |

s | I |

s | I |
ITI Cancel

ObjectMaplcRIES & &8k T % &, XYGraphiZZDHEA RTINS, HAIZE (degree) ,

1% (%, (x=atan(0/56.7),y=atan(10/56.7))A5t& L= D, DT T 7E, ¥ RO 7A—IL (¥1=1FHEFF v
7)) TIARBINDTE, ERZVDODR I TICE 2T T T7DMUBREHNT I ENTED, ROKRETRDEIEN

R REVWEBTRRIND,

BEFRED50007 L — L4 (500HzDBABEL 0F) OF —2H SEREBITIIUND /T X —% (REREERH.O., BE
FLEEREE., REX—ABEMEL 7ty b, AREXR—-EA D OEGEER) 28BHT S, LOFITNEVWETR

T—RRARTETOTWED,

10cm

A

10cm

A

10cm

10cm

?s
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[ iRecHs2
File(F) Window(W) Output(O) Command(C) NoiseReduction(N) Method(M) Help(H)
v Pupil ocutline p Pupil center locus ggrt: 35357
|7 Pupil center |7 Calibration points ;:::
Data:
|7 Pupil area |7 Region of interest
CP/IP
|7 Reflection area I_ MirrorImage Port: 35358
Waiting. ..
|7 Information I_ SingleWindow
¥ HMovingROI
¥ Threshold [57] |¥ UseReflection[240]
|
—l 7
Blink Threshold[&0]
[pixel] [pixel][jl
Mot Callibrated &.@ 10 FERRE T Time Range
THe 300 300 J
¥ Range [320]
20 250 260 J—
Y Offset [ 0]
10 200 200 J—
¥ Pupil H
30 =20 -10 0 10 20 150 150
W Pupii v
10 100 100 [¥ Reflection H
|7 Reflection V
50 50
-20 ¥ Pupil Size
F Eye Open Ratio
0.0 1.0 20 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 [sed




ANEDD D 5787

_ —
O iRecHs2 - i x
File(F) Window(W) Output(O) Command(C) NoiseReduction(N) Method(M) Help(H)
. . . [UDE
|7 Pupil ocutline |7 Pupil center locus Port: 35357
|7 Pupil center |7 Calibration points ;:::z
Data:
|7 Pupil area |7 Region of interest
[TCE/IP
|7 Reflection area I_ MirrorImage Port: 35358
Waiting. ..
|7 Information I_ SingleWindow
¥ HMovingROI
¥ Threshold [57] |¥ UseReflection[240]
|
ol {F
Blink Threshold[&0]
[pixel] [pixel][%]
oot Calibrates @.@ 30 xoHE Time Range
THe 300 300 J
¥ Range [320]
20 250 250 J—
Y Offset [ 0]
10 200 200 J—
¥ Pupil H
30 =20 -10 0 10 20 150 150
W Pupii v
10 100 100 [¥ Reflection H
¥ Reflection W
50 50
-20 ¥ Pupil Size
F Eye Open Ratio
0.0 1.0 20 3.0 4.0 50 6.0 7.0 8.0 9.0 10.0 [sec]




|- Pupil outline I- Pupil center locus g—l—\;/ﬁ\l-l (I: %3% % & ‘i\\ é 73: L \O
r- Pupil center r- Calibration points

r- Pupil area r- Begion of interest

r- Beflection area r- MirrorImage

I- Information |- SingleWindow

[T MowingROI

[¥ Threshold [57] [T UseBeflection[240]

' ik
Ll
Blink Threshold[&0]

|
I8




VAN

off

SEF I~

Pupil outline

on

[¥ Pupil ocutline
I_ Pupil center

I_ Pupil area

I_ Reflection area
I_ Information

[T MovingROI

[¥ Threshold [57]
|

I_ Pupil center locus
I_ Calibration points
I_ Region of interest
I_ MirrorImage

I_ SingleWindow

[T UseBeflectionl[240]

L

Blink Threshold[&0]
|

I

I



= /03~ Pupil center

[T Pupil outline [T Pupil center locus
F7 Fupil center r_ Calibration points
r- Pupil area r_ Region of interest
[T Reflection area [T MirrorImage

[T Information [T SingleWindow

[T MovingROI

[V Threshold [57] [T UseReflection[240]

| iy
-
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