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1. YRATLOEHE

1.1. AE2nEREE

ANZE | Smart Eye - Smart Eye Pro (LUB& TR X7 L)) OEIKEAEZE T, AETIE SmartEyePro vV 7 b7 x
TICLBEHAIFIEZRZEH L TCVWEST, N"—FT7 TRV 7 b7 270y b7 v 7FIBICOE £ L TUZRHED
Yy b Ty THA R EZSETIL,




2. FHEIFIE

2.1. Z"—F 7 DERTE

1) SmartEyePro V7 b7z 7743 %X 7Ly Yy LTeBLET,

2) [Settings]/[Hardware.]Z 7 ) v 2o L £,

-_——— W -
[=] Smart Eye Pro - Automatic . -
3 =
Action  View System Setup Profile | Settings | Window Help ﬁ
-+ Hardware... Alt+F6 1
track | cam H retnrd r%j\: ;_( Smart E}.«"E‘ Pro 9.0
Software... Alt+F7
3) [Cameras]X 7 DEREZEITWE T,
Hardware Settings ﬂ
. F i _— o
Cameraz | Flazh Setup | Cheszsboard |
Limit =wstem
lrﬂuml:uer of cameras: |1 Cameras LI
2 Cameras
Cameral | 3 Cameras
4 Cameras

4hm

Bazler acAB40, 6.0 mm lens
Bazler acAhidl, 12

Bazler acAhdl,
Bazler acAbdl,
Basler acAb40.
Bazler acAhidl,
Bazler acAidl,

‘ Bazler acAb40, 4.

HE. &

0 mm lens

16.0 mm lens

250 mm lens

Sunex G0 mm lens
Lenzagon 3.0 mm lens

—amera parameters

i+ Ise default for selected configuration

{7 Ise custom

@ [Number of cameras]D#EIRY X A BEFHL TVWEHATDE
—VHEEIRTINET, [

@ [OK%EZ )y d2ETROA Y+
V7 b7 EBESHLET,

BaERL£9,
lEWZ 2 Y v 2 L T—FE Smart Eye Pro



(® B U[Settings]/[Hardware...]%* 7 U v 7 L £ 9, Hardware Settings EH® Camera X 7 X TWE T,

®@Q@O©®

a8

f "_"\-I Some of the changes made needs to

" restart the application to take effect.

Do you want to restart now?

Hardware Settings &J

Cameras l Flash Setup | Chessboard |

Limit system

Mumber of cameraz: 3 Cameras

Cameral lOameraE ] Camerad ]

[CamerallR 7D YU R A OEHEL TVWEIHATEL VY XDETLEZRRL £,
2EUEDH A ZEERT BHEIFRIC[Camera2] X 7 &I L 7,
[Camera2] X 7 DU X D BEFRLTWEIAATEL Y XDETILEEIRLET,
LTONATITHLCFIE@@% XL £7,

RE®R. OKZ7 Vv o LET,

% i

BEATEZNAZOERIEIZA LV RIEKELET,

%

VR MDA OHXATDETILEEIRT DL, FOEFINTLEIRy JENBENICEA S
NEJT, MBICZARyY VEZERT 25514, [Camera parameters]/[Use default for selected
configuration]ZEiRT B E AN TESL LD ICHY £9,

7vKRA vk

[Rotate Image]Z B5hICT 5 &
WAZEBRPLETRELEY,

Camera parameters

" Rotate Image

{+ Use default for selected configuration " Use custom
Focal length X [pixels] 1715.340000 Focal length X [pixels]

C 11 S S Vi 11 ATAL 2 AOUY C 11 N S T 1-1




4) [Flash Setup] X 7 DEEZITWET,

r R
Hardware Settings u
— i - — — — -
Cameras Flash Setup |Ohessb0ard |
—Flash Pozitionz
Coordinate System | 3 | y | z
Camera 1 -0.10000n0 0.00noooo 0.oooooo
F B
Dialeg M
CoordSys " y z
Cameral  »| |01 o |o

Cancel |

add | modity || Delete |

D EHRENTVWEAATHIR Ty 7ENTVWET, AXATEEIRL TModify]z 27U v 7 LET,
@ HAZIZHFT S LED DAIBER A — MLERTADLES,
7 0 7

FEIEORESIHATOELYYUBETY, hXTH5RTE@mD
ZEh, ETAYEL, EANSXEERY FT,

EROBE, X#HIE-01mlERaY £4,

5) [Chessboard]X 7 DR EXITWE T,
Hardware Setting

Cameras | Flash Setup Chessboard |

Chesshoard
(" Large chessboard (30 mm x 30 mm) ¢ Custom size

® Small chessboard (15 mm x 15 mm) ow: 0015 -

0Mms .

@ [Small chessboard]%#IR L T[OKIZ 27 U v o L £,
% i 7
FrRAR—FIEBEETRYA XN A INFELTWET, BIRDOH X FTRERIC, ZDX
ZaA-—TRELERZIDOFzRR—FZERALET, CboaFRALTHELZZAHDY F
AN, FTWBIHh MY A IEZHRBLET,
% i 7

REARIIBEBNICREFEINE T, RERHFICIIZRBRORENZOE EFHAAENET,




2.2. FHHEHEFDERTE

1) [Settings)/[Software..]Z= 7 U v 7 L9,
FE Smart Eye Pro - A

Action View System Setup Profile | Settings | Window Help
- F"’ o Hardware... Alt+F6
il record

track cam [3

I’ Software... Alt+F7
Logging... Alt+F8

Setup Wizard

2) [Tracking]Z 7DBRE&ITTWET,

SoftwareSettings‘ 2 ‘ o _‘ A 2 B ﬁ

Uszer Time Stamp ] Licenze File ] Heading, Pitch and Rall ]
Tracking l Filters ] Wiarld Coardinate System ]

Frofile mode

™ Manual (Profile can be edited)
(* Putomatic

[ Marn before discarding profile:

@ [Profile mode] C[Automatic]Z &R L £ 9,

%

Profile |2 4R #R s BIBRARFIC B S N A EEDEFHIBEHR TT, [Automatic]DIF A, Profile (3£

Al BT —2ICBbh o tracklz EET 244 I TEBICT 7 AL E LTERE M
9,

72 i 7
[Warn before discarding profile]liCF = v 7 Z AN &, 7AZ 7 A LDEH XA I I TE
EXvE—UABEND LD ICHY FT,

3) [World Coordinate System]|DEEEATWET, I I CIHEZOREMBEZZEL T,




Software Settings a ..l. 4 B » - Iﬁ

.
Uzer Time Stamp ] Licenze File ] Heading, Pitch and Raoll ]
Trackine ] Filters Wiorld Coordinate Syetem

Chooze how to define the World Coordinate Svstem

(" Manually mark known 3D pogitionz in camera images

fv Butomatic using chessboard and/or cameras;

Origin of WS (Warld Coordinate Svstem)
Center of chezsboard ﬂ

Raotation of WCS (Warld Coordinate System)
Fotation of chesshoard ﬂ

[ uze WICS Offset

@ [Choose how to define the World Coordinate System] C[Automatic using chessboard and/or cameras] %
EIRLET,

[Origin of WCS] T[Center of chessboard] Z &R L ¥ 4,

[Rotation of WCS]C[Rotation of chessboard] % #3R L ¥,

© ®

% I

WATEEDEBRICEETHZELAETTN, IXTOAAMAERWVWTWS & EDRIEA
EA 180 ElEICAYIRYIRWHAEMICRE7-0, FrAR—FEEDERZZNIHERINE
ERR




23. H AT DRIE

1) /—)b/\—@[focus]%ﬁ Dy 27 Lxd,

ESmart Eye Pro - Automa
Action View System Setup Profile Settings Window Help
lf?d 3:: g: v;g‘ lf;l}‘ ; lQ; (ﬁ v?}y d:l]::u

2) WAZD|RY EEY FOEREETVET,
@ hA7oY (Aperture) THZSZAELET,
XKDX ¥ 27 LIZBAZ2 S EETHRHEIND 20O ZDFEEIIRETT,
@ hA7oer b (Focus) #HAELFT,

7YEAV b

W D EERICRRENBER N T LDIFICRDLS5AELES,
Bk ABEICLED ORSENALLIE-E YIRS Z EHNBLTT,

285 ERE 2

7YERAV b

DX AT LDFEIFE Y FDAFEFAENATETT, BY IZEHAEINET,

@ [1E7YY I LT2EBBLUEODAASORY LV FERELET,
@ 2TOHAATDOABEEIT>THB[Closelz 2 Uy o LET,

3) ‘/—)b/\—@[callb]%ﬁ Uy o LEd,

[ & Smart EyePro-
Action View System Setup Profile Settings Window Help

- - -+ % - % |
l:'!zi 3:. ge u(g‘ Io";d (Q; (ﬁ u’,r%y Jle:e lo:

4) WAZOREZITTVWET,



5)

u | Camera Calibratiol

1

~Help
The system requires the WHOLE chessboard to be visible in at least two :. u
cameras at a time to accept a certain chessboard position. Showing the

red, green and blue bars on the chessboard indicates an accepted

position (individually for the cameras). The coloured bars symbolize the S
X-, y- and z-axes respectively on the chessboard coordinate system.

When all progressbars are filled the calibration process is completed.  Chesshoard characteristics

IMPORTANT! Try to make the chessboard visible in as many cameras as 9 squares of size 1.5 cm on x-axis

possible 2s this wil enhance the precision of the calibration. [
FrRAR—FOBENPHATICRD L5 F c AR—F%BIF£T,

EETHOTO5L ZA—(BR)DETHIC, BREDEBUELE P OE L TF AR — FEE LT
EAMBAHICKRY £,

EBICRENTHNS & BEIRIIC[Verify Camera Calibration) BIEICBITL £ 7,

B IR & N BEEORIER 0.6 LT CHIIERERNTT,

®e 006

Average difference in pixels

use [

veip

The checked cameras are used to etimate the pose of the chessbosrd.

This = then projected bock rtothe or images uing the camers

calbation. The projected postion s then compared o the racked board |+ Chessboard characteristics

I the eror i farge there i probably something wrong with your camera | | 9 squares of size LS cm on xeaxs
moved

calibration or 2 camera might have been
7 squares of sze 1.5 om on y-sxis

7vKRA vk
BEEFIT7—L—b2E 7L BEMATERRLTVWES, BEAPKZWERIE. N—F7TD
RENELLITONTVS 2L ZzHRL T, BEREZEEL TTFI L,

Action View System Setup Profile Settings Window Help
S|&EEIEET L LE 2 LR .EEA




6) HELLRDZT— L FEEDERZITVET,

i-_l_] Atitomatic Coordinate System Detectiol - S

—Help

Check the cameras you want to use while defining your coordinate
system. The red, green and blue bars symbolizes the x-, y- and z-axes o
respectively for the coordinate system to be defined. Chessioandchaadteristics

: ¢ A 9 squares of size 1.5 cm on x-axis
The world coordinate system axes are shown in the perspective of each

individual camera. 7 squares of size 1.5 cm on y-axis Cancel

FrRAR—FOBEINAATICHRE LS F AR —F%BIF£T,
BEARDO[Use]lICF = v 7 NMA>TWDE I EEZERLET,
HAELTZUE, AETFc AFh—Fa&EREBICLTOKZEYZ Yy 7 LET,

SEONGC)

% i

RO XER, B Y #h, BAZEERLTUVWETS,

7vEA b

FEERDRAIE, define TBEET 2 £ THIEIODREIHIFINE T, ’£- T, define =
BIICEHRIA A L7255, B%I1C define 2= L -BOEEZRNRSE LTRBEINET,
(WEEAEFIE—FE define #REL BV E A TE ZHA)




2.4. FHElDOR4A

1)

2)

YV —ILN—=D[track]Z 7V v 7 LT,

Sl&WEIZ SR

Action View SystemSetup Profile Settings Window Help

& L

W
’9.1 calid verify défine

B THEBEEOERIET V(A7 7 A IVDPEFERSI N, UTLEZA LTRABEARTENET,

[=] Images - Live Cameras

3) BEltracklz 27 Uy 735 PRI TLET,
4) WEBREINZEHDIHEEEY —ILAA—DNew]Z 27Uy 7 LTTRA77AILEBEELETT, TDHE., [tracklZ 7

oS W BIRIS & R

A

G W
calib  verify  define

O

focus

[E=5 EoR T

% i

Image Source

Zoom

View

Mirrored Camera Image Only

» Head

Gaze

v Eyelids
Eyeclips

<

Precise
Estimated
Consensus
Filter

BMEETHI Vv /A2 —DOMEEICERRT 2T — X eBRT L&D TEET,

7vKRA vk

Gaze Calibration = 3£ }E9 % & [No gaze calibration]| D& RAE X £ 9, Gaze Calibration |18
ANEDHEZTOMETHY, HTLIRBTILEBFIIVE A,

10



25. FHAIT—2DRT’EF

1)
2)

3) RELIEWT—RICFzv /a2 ANET,

4)
5)

6)

[Settings]/[logging..1&2 7 ) v 7 L £9,

[Text Log]® 7 & ZEIRL £,

Communication Settings

UDP | TGP | GAN Output  Test Log]

Package Format

= #El

= |:| Frame Information

- [w] FrameMumber

EstimatedDelay

-] TimeStamp

. [w] UzerTimeStamp

.. [v] FrameRate

] FealTimeClock

.. ] kevboardstate

... ] ASCIKevboardState

- [w] GameraPositions

- [w] GameraRotations

= ' 'w| Head Pozition

[w] HeadPosition

i [w] HeadPosition(l

=I- [+l Head Rotation

i [w] HeadRotationRodrigues
- [w] HeadMozeDirection

HeadUpDirection

HeadlLeftEarDirection

i [w] HeadHeadine

----- i [w] HeadFitch

| »

l.m

o |

%

LEd,

RETIZEBHICLETI7 74 LORED

PELET, FEABBIGER LAV & AT

[OKIZ2Z7 YUy o L%,

‘/—)l//\—OD[Iogflle]%:7 Yy o LEd,

S|EEID & &

Action View System Setup Profile Settings Window Help

Q u g &lAE S

FEEDT7 7 ANZEDTCMREIZ 7V v 7 LET,

11



S BARad BEBSIER 2 =
(j©o| o« T4 FFax>b » SmartEye » Smart Eye Pro » Log Files v|&,|| Log FilesDt&s }Jl
B - FLI AT — i v @

., Piston Driver ~ |\:F:L)‘{:/ I\ 54’j5 'J R e o
.. Rectangular TV Speaker Log Files
| Smart E _ . } - .
R £ ET =t = B2
./ Smart Eye Pro
|| Error Logs ] 20170809_154844.log 2017/08/09 15:51 TR BFa..
. Cvent L H [5] 20170814_175049.log 2017/08/14 17:55 FHA P FEa..
o Event Logs =] 20170901_132606.l0g 2017/09/01 15:22 FHAbM BEFa...
|, Example World Models
|, Licenses
.. Log Files
. Maovies
L - 4 n 3
iy A () Elo0170628 143756.log| .
77 A )LOTEER(T): | Log Files (*.Iog) |
- JA IS —OIFT [ fFF(S) ] l Frtil l

|

% i 7

ARIBIEIE track DY F 2 /F 7 EB L DRBETHARETT,

7) [track]p’F 7 DIFAICIE. V=N —D[tracklz 7 ) v 7 LET,
8) [loglz7 Vv o3 5ERENHBINET,
9) ﬁf[log]%’:?') /73’%&@?'73 WTLET,

= #

J;’i& @“ F‘ ,,. ,. S Il sive .'%. x"l‘" ,"{-'.:, .:‘ 'I: i EQ

% i

TEANT77AILVDOBIET -2 hanxd,

7vERA b

loglcE1TT 2EICR—7 7 A LAICT—ZAEMEINET, LEERFRIINELA,




2.6. FHlFT—2 A

i

BEMRICET 2227 AR > 7705 5 Ll Smart Eye Pro V7 b7 = 7 & $t(C
EBETLUTICA YR b—ILENET,

C:¥Program Files (x86)¥SmartEye¥Smart Eye Pro X X¥Doc¥ProgrammersGuide.pdf

C:¥Program Files (x86)¥SmartEye¥Smart Eye Pro X.X¥API

7vRA b

HAT—2OARIF 61 EZSRBL TTEL,

2.6.1. UDP

1) [Settings)/[logging..]1Zz 7 Vv 7 L £9,
2) [Communication Settings]EIEID[UDP] X 7 DRE & 1TWE T,

=

Communication Settings =

UDP | TGP | GA&N Output | Text Log |

Deztination Hosts
Adrezs Paort Enabled FealTime Client Twpe

Modify | Delete
@ [AddiEZ7 Y7 LET, [ UDP Destination Host 5
@ [Host]&[Port]® AH L £9,
® [OKEZ Uy s LET, . Eor
® BhTBF—LIFrv o EARET, locshost 500"
Cancel




Custom Output Package Specification

Standard Faormats: ||:ugt|:|mized

- ] Al
=- [w] Frame Information
- [w] FrameMumber
- [w] E stimatedD elay
- [w] Time5tamp
- [w] UzerTimeStamp
- [w] FrameR ate
- [v] RealTimeClock.
- [v] KeyboardState
- [w] ASClIK eyboardState
I - [w] CameraPositions
- [w] CameraR otations
- [#] Head Pasition
- [w] HeadPosition
- [w] HeadPozition()
E- [#] Head Ratation
- [w] HeadR otationRodrigues
- [w] HeadMozelirection
- [w] HeadUpDirection
- [w] HeadLeftE arDirection

Cancel

m

® [OKIZ=Z7 Yy 2o LET,

2.6.2. TCP

1)
2)

[Settings]/[logging..]&2 7 U v 7 L ¥9,

[Communication Settings]BIE D [TCP] R 7 DEFE & ITWE T,

Communication Settings

UDP TGP | GAN Output | Text Log |

Source Ports

Port Enabled RealTime
a0 v Mo

Modify Delete

Client Type
Customized

14



@ [Add1Z2 Vv LET,

@ [Port]Z AN L FET,

® [OKEZUY 7 LET,

@® HEHT23T7—RICFzv %2 ANET,

Custom Output Package Specification

TCP Source Port

2]

Port

5002

Cancel |

Standard Formats: ||:ust|:|mized

= ] &l
El- [ Frame Information
- [w] FrarmeMurmber
- [w] E stimatedD elay
- [w] TimeStamp
- [w] UzerTimeStamp
- [v] FrameR ate
- [v] RealTimeClock,
- [v] KevboardState
- [w] ASClIK eyboardState
I - W] CameraPositions
- [w] Cameral otations
- [w] Head Paosition
- [w] HeadPosition
- [w] HeadPositiond
- [w] Head Ratation
- [w] HeadR otationRodrigues
- [w] HeadM ozelirection
- [w] HeadU pDirection
: HeadLefE arDirection

Cancel

7vRAV b

Analysis 7 — Z IEETENBLERIZOHAIEENELCET, Analysis DF = v 7 %44 & )T
WEALEANEIREE 4 V) . [RealTime] DB B A[Yes] 272 W) £,

® [OKz=Z7Yv s LExd,

2.6.3. CAN

1)
2)

[Settings]/[logging..]&2 7 U v 7 L ¥4,

[Communication Settings] I A [CAN Output] ¥ 7 DR EZTWE T,

15



Communication Settings ot S

UDP | TGP GAN Output | Text Log |
Warning: The uze of thiz function can lead to severe perzonal or
proparty damage unless used with care. Mever connect the
trackine gvstem directly to a zatety critical GAMN-bus.
[v CaM Output enabled
Base Id [1024
Mame Id lze »

E CAM_SYMCH 1025 r

E CAM_USERTIMESTAMP 1026 r

E GAM_HEADPOSITION 1027 r

E CAM_HEADROTATION 1028 r

E GAM GAZEORISGIN 1029 r

E CAM GAZEDIRECTION 1030 I =

E CAM_EYECGLOSURE 1031 r

E CAM_BOTHEYECGLOSURES 1032 r

E GAM_PUPILDIAMETER. 1033 r

E AN BOTHPUPILDIAMETERS 1034 r

E CAM_ASCIKEY 1035 r

E AN WORLDINTERSEGTION 1036 r

E CAM FILTEREDGAZEDIRECTI 1037 B

E CAM_FILTEREDLEFTGAZEDIR 1038 r

E CAM_FILTEREDRIGHTGAZEDI 1039 r

E_GAM_SYMCGH_MON_REALTIME 1040 r

E CAM_USERTIMESTAMP _MNOM_F 1041 r

E CAM_BLIMK 1042 r

E AN SACGADE 1043 r

E CAM LEFTELIMKGLOSINGMID 1044 [T

4 I I

oK | wet | AL '

(@O CAN output enabled ICF = v 7 Z ANE T,
@ HWHTHT7—RITFzv o EANET,

@ [OKKR&>vzZs )y LET,

@ CAN ORIETNAREERELES,

7YERAV b

N=FRTzT7RY 7 b7z TOMPREICOVWTIEFEDO LY b T v 7HA FESRBLTT
Sy,
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2.7. HEIDRTF

1 [TracklZ 27Uy 73 2E, UTLEALMROBITATE 2IREICH Y £T,
2) /—/l//\—@[record]%:7 Dy LET,

Action V:ew System Setup Profile Settings Window Help
(l?;l cam g‘ [ I f '9‘ ‘Q; (% '& ‘d’lio bﬂh

3) BETD7ANLEERIRL TEED 7 7AILELEDITREEZI UV 7 LET,
7vERA Vb
[File]l. [record]” —/Lif[track]h’#+ 7 DEFDIHEIRTE £T,

7vERAV b
REBHZKBEZITIHEICIE. FET—XORGFHELTM2 24 7OEESSD K74 7HH
HaInFEd,

4) [Max framerate[Hz]] C[System framerate] Z iR L £ 7,
% i 7
[1/2 System framerate] & :#EIR Y % & 30fps TRIF SN E T,

5) [Compression]DF v 7 ZHNL £,

6) [Max file size] T[Unlimited] % &R L £ 9,

7) ETORVWHEHIOREZ>Z oYy 732 kBN LET,
8) ETOEVNAMOKRZYZ7 Yy g5 EHENETLET,

Max framerate [Hz] — Compression - —Status Max file size-
. Due to limitations in harddisk [ Use compression| | Frames: 0 (" 650 MB(18s)
bandwith, recor@lng in full frame rate Missed Pics: 0 " 2000 MB(555)
may not be possible. Use half frame Current Queue
3312 second(s) left & i f . 0 (" 4500 MB(125s)
. em framerate
o Max Queue: 0 || @& Unlimited(3312s)
(" 1/2 System framerate File Size: 0 Dorie

nan

TYERAV b
BL77ANICEHETYT 5 & EETINTICBENERAS ICEBMEINET,
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2.8. RTFEL 7-EhiE D fiFtT

1)

V=N =Dffile]e 7 Vv I LET,

Action View System Setup Profile Settings Window Help
L& E 2 8 & 8 8 2

fd
l«ous calib  wverify

2) RELEBEZ 74V RRLET,

f - .. « Smart Eye » Smart Eye Pro » Movies » demo - denmﬁ}*ﬁ% 2 ‘

=E - #FLNTA IS —

A= =

0l @

BFa1AZ b Z0TZY

demo

K BREAD [
& OneDrive
g Fo0-F =2
WAy
T EiRET UISF

B vGAZcam.sma

B sample.sma

& BB2_2.5ma

B BB3.sma

@ 20170116_165044.5ma
@ 20170111.sma

= 51735
E RFaxzb
B EoFr
B err
g T1—Tws

EFOR

2016/11/21 16:47
2017/01/05 16:48
2016/11/21 16:26
2016/11/30 13:24
2017/01/16 16:52
2017/01/12 15:21

=3

Smart Eye Movi...
Smart Eye Mowi...
Smart Eye Movi...
Smart Eye Movi...
Smart Eye Movi...
Smart Eye Movi...

WAEZ: TAILST— -

g 74

97}
54

'rl‘l

7 ILE(N):

3) RELA-FBEIBEINET,
[tracklE CHIE DB EITWE T, SHHORBCT —XDRELR LT A TGO & RRICITUE T,

4)

- [Smar‘t Eye Image File (*.sm vl

hﬂ@”ﬂ[#wﬂw]

% i

BEOREF BT ZRRICIT) I TEEEA,
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2.9. Y —JLsS— D EHEH

= Smart Eye Pro - Automati

Action View System Setup Profile Settings Window Help

e ¥ -+
track gn-’ ﬁe

2 RERTD

i =
load focus  calib  verify | define | logfile image values 3D

ZONE  SCYEEN

[Track] track DFARER T Z#ITWE 9,
[cam] image ICRTd DMGEZIREDOH A THBRICL X9,
[file] image (SRS 2B 7 7 A L FEIRL X9,
[record] AXZ7OREEFBEL £,
[New] WEREOBEMET L EZFRTIERL £7,
[edit] WEEEDOERETINERELF T, (manual 7’07 7 A ILDH)
[load] HaiRTF L RBREOESTET LA —FLET,
: WEREDEBET L EZREL X9, Automatic 707 7 A ILE— FZFERT 2%
Ve Al new BUME S T & HEARICH Y E AL
[gaze] gaze calibration Z1TW\W £ 9,
[focus] HAZ0RY) EESRERAOEmZFRRLET,
[calib] HAZDOREEITWET,
[verify] AT DREBREHERZL XS,
[define] HAT -2 OREERZEZZTELET,
llogfile] BBET —RERETDAIANLEE T 7ANZEZTELE T,
llog] BET —XORFOFABERTEZITVET,
limage] BITZIT O WA 7 DRECEE 7 7/ )LaRkRLET,
[values] UTZNEZALTHET —2%FRLET,
VTPNEA LT Z77%%~LES, /727 LTHV Y I35 ETERRT S
oraphl | s s szECE £,
0] hAZ @mﬂﬁxb%ﬁ@_ﬁ%% 3D THRRLET, T FETILEERL LSS
BICIEZoYHEbLRRTEET,
[2D] HAZDNBECELEZFEZ 2D TRRLET,
[zone] 7—I FETFTILTEERLT zone ZFRL £7,
[screen] 7—I FETINTERLT screen #FRL T,
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3. 7—ILFEFNL

3.1. 1=

Smart Eye Pro CIIEBREINRIBEEDIIL—LI T7—PhH—FE, A—E—REOYEERBERAICAH 7Y
JRELTERTDIENTEET, INHAET—LFETLLERY, HREOERNINMODOF TV b E
RETDE, ZDATV 7 FOZEHT —XIEED[World intersection]iCE D ENFE T,
T—LVRETLETHFRE 74—y FTCEHAIAY Y FICKYERLET, 771 LVRET 2BOILERTIE
[sew] &&Y 9,

7vRA Vb

7= FETIVEFRIERT 2L TEETH, FOA VA b—LIhTWBH 7L
AT A EBBICRS ZENTEET,

3.2. ETIVIERL

7= FETILOEERILEIC Smart Eye Pro TEERIN/ZT — L FEERPEE LR Y £9, 7—L FEESR
NEEINH/E T—LFETILOLTOA TV 7 MHIREEZITET,

Plane. Screen. Sphere. Box. CalibrationPoint3D & W2 7-3RTA 7V 27 MIEBBBTERT D2 LIET
TELA, INolFLocalCS TV N—T1T 2 &, BEIPREZERLH LAY £7,

RectangularZone, CircularZone, Calibration-Point2D & W\ > 722 Rt#4 72 = 7 b, Plane %713 Screen ® &
LONDAEET DI ENTEET, TV FETLVEEREOF TV 27 FZHEAEDETERT 22D TE
¥,

3.2.1. LocalCS

FTV MIA—HNERERETEEL TBEPEEI TSI LN TEET, Smart Eye Pro @7 —JL FEESR
DFEAZITI-<BWGEE, localCS #FAT A& THT7 Y 27 NEBDEEZEREERT DI ENAIETT,
T REIZERCEEEHRT DI EHNAEETT, £7/-. LocalCS DFEBT 4L 7 kU IC LocalCS #TEET 5 &
HAEETT, LocalCS IFERE, TDHMELDEERDOXBE YHICL > TERSINE T,

A
LocalCS : {

name = "localCS"

origin=0.1,0.1,0

xAxis=1,0,0 Y
yAxis =0, 0.8, 0.2

} X

LocalCS (3 X #h& YEID MDA ZHANY ML TRELET, Z8Hd. XEe YEITERINSFEICHL T
BITEARZ2ESBHMICERINE T, XBE YHINT LLERT 2L4EEHY FHAD. FHEZEET 27
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HFTICRES 52 & ETEERA,

3.2.2. Plane

2RITIFEmMAETERLET, Plane 1. FHDRSERDZTVH—FRA Y FDAIRETT, 7V H—FRA > METFERD
Y& XEOTF R FEHOBEAGHOETERLET,

Y BH EEALE X BH FHEAE
Lower TEB Left A
Middle PR Middle PR
Upper L& Right Al

70 i 7

TERRAMERIINT Y EZEICRHEHLET, FIRIL, Y BPRe X BAAZER2EDYE 215
B TX R MEHIL [middleleft] &Y ET, 7Y H—FRA Y FEAXF ENXFOXFAH
HYETOTTEET I,

70 i 7

L—Y—F 2 AV —LTRELEZET > h—RA Y b LTHATEEY, EFOAT
TV b EEERTDHEEICENTT,

FHEROMEIEXEE YHICL > TERIN, TF X MEHM xAxis. yAxis ZERL £9, 7 7 # /L b TlE xAxis A
(1,00). yAxis 1’0100 >THY ., FHEIEFEEBT A L7 M) OEERERLAMEICAY £,

%% )
UTIZESEDEB/DIZ—%Plane 4+ 7Y 27 FTEXRTZFIETY, 7— /L FERR T
THAAEMEIC+X 8, F@EIC+YE BIAMIC+ZEE L ET,
NIT7—OFLEEZELZBEL, IN%ETF X ML middleMiddle TIEEL £ 9,
middleMiddle = 0.137, 0.053, -0.138

I 7 —ONEEAMEL£FT, TEIE 18ecmx14em & L £ T,

size = 0.18, 0.14
z
NT—ILFEBERIIHTEIT—DORTZIAEAYYy—FTHELE
X

T, T Tl XEHA 15cm. ZEHE 4em EIREL X T, T 7 —hHK
Foiga. YEIZOcm A Y £7,

—ERNC T T —IE R T A NN— IR L TERDH Y £9, ZOERNE. dcm
IS—OFmEAEEEL LTHAICXEEYHEERT I EICL-
TETMELET, ZTD/H, 27 —Dimah o XYZEAROLED
WZRET2HENHY £7,

HIT—DREZIHERTMILELTT—IIRETIIZERL FT,
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xAxis = 0.15, 0.0, -0.04

5T —ALEAMEICEEGL TWBIHEAIE. FAKICT — L FEZOEICN->TI T —0kiEE
FRIFEOEEZAEL, TF¥ X ML yAxis ZFEB L TR L £7,

Plane : {

name = "Leftmirror"

middleMiddle = 0.137, 0.053, -0.138
xAxis = 0.15, 0.0, -0.04

yAxis = 0.0, 0.0, 0.0

size = 0.18,0.14

}

5)7 —J)L FE7 /L% Smart Eye Pro TitHrAAH, ELS RSN TWEZ EZRERLET,

Plane 772z 7 MDA 72z bDav7FELTEATZIEN
TEET,

A7V PRI DRWE, T—RHORAD <F TPz &>
LoTHIRENET, INOLDF TV 7 MMIFUTONRT X —ZH0E
T,

LUF® Plane # 7> 2 bMET7 v H—FRA > b% lowerMiddle & L T
RecutangularZone % & #. CircularZone & 4 SORIERA >~ A ERT S
B9,

Plane : {

name = "MyPlane"

lowerMiddle = 0.0, -0.05, -0.3

xAxis = 1, 0, 0 // optional, if undefined it will be 1, 0,0
yAxis = 0, 0.5, 0.2 // optional, if undefined it will be 0, 1, 0
size=1,05

RectangularZone : {

name = "rectangular zone"

lowerLeft = 0.1, 0.15

width = 0.25
height = 0.1
}

CircularZone : {
name = "circular zone"
center = 0.75, 0.25

radius = 0.1

}

CalibrationPoint2D : {
name = "c1"

center = 0.25, 0.15

}
CalibrationPoint2D : {

AT Ik INDA—A
name

CircularZone center
radius
name

RectangularZone

Foh—mRAk
size
xAxis/yAxis
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name = "c2"
center = 0.75, 0.15

}

CalibrationPoint2D : {
name = "c3"

center = 0.25, 0.35

}

CalibrationPoint2D : {
name = "c4"

center = 0.75, 0.35

}

}

3.2.3. Screen

Plane # 7Yz 7 b EBITWETH, Screen A 72 27 FRTERSNAF TV 27 b DEEF A — FILEALIT

B I RIVBEATERENE S,

R —vDEBROBKRERTRITEBIMD/XZ X — & resolution ZEA L £, CalibrationPoints (&, TF X FZ&

1 calibrationPoint2D # E& T A2 &L > THBWICERTE £,

Screen : {
name = "MyScreen"

lowerMiddle = 0.0, -0.015, 0.02

xAxis =1, 0, 0 // optional

yAxis =0, .25, 0.04 // optional

size =0.34,0.271
resolution = 1280, 1024
calibrationPoints = 4
CalibrationPoint2D : {
name = "c1"

center = 145, 120

}

CalibrationPoint2D : {
name = "c2"

center =500, 200

}

CalibrationPoint2D : {
name = "c3"

center = 600, 500

}

RectangularZone : {

name = "rectangular zone"

lowerLeft = 20, 20

width =250
height = 200
}

CircularZone : {
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name = "circular zone"
center = 600, 400
radius = 100

}

}

3.2.4. Calibration Points

Screen £ 7214 Plane 7> = 7 PAICEE 41T\ % CalibrationPoint (£, CalibrationPoint 2D T9, 7 —J/L F
FEIZ X & 72 1% localCS ICHEE & 11723535 (4. CalibrationPoint 3D T3,

CalibrationPoint IZIRIEDAEA I N, FEROFHRICIZFERA I N EHE A, CalibrationPoints (£ Gaze Calibration &
HICKRIND 728, name & center DERNDETT, center [ 7 BN TRHRARL £7,

<2RITDRIERA > k>
CalibrationPoint2D : {

name = "c1"
center =145, 120
}

3.2.5. Sphere

ERETFELET, 7—IL FEEZEC

Sphere : {

name = "a sphere"
center =0,0.15,0.3
radius = 0.1

}

3.2.6. Box
3RTOFEETEERLEFT, RIERIC
TYHA=DBRYDEA Y b TT,
Box : {

name = "MyBox"

0,0,0

.1,0,0

.1,.1,0

0,.1,0

0,0,.1

.1,0,.1

1,1,1

0,1,1

}

<3 RITDRIEFRA >~ b >
CalibrationPoint3D : {
name ="CP_1"
center=0,0,0.4
}

B RO R THERKOLRARTEINET,

BIFsUBEEZ T —I/)V NERTRELET,
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3.2.7. Cylinder

AEZERTHF 7V T 2REDA 7V x 7 MERRZRFHLE T,
F7Vx7 MIBBERNTA—ZIFUTTY,

FISIHR INSA—A l center axis
position t t
Cvlind centerAxis to—p ﬁen er
. , - .
height S~ center
74y b ot o
ottom i
position |& bottomCenter & 7z (& topCenter N
DELLLERTEEY, a J/ e
g ot zero angle axis - ——~——
*ﬁ%\%@)kfﬁ i'j:_‘*_{a)ﬁjﬂﬁ ) i?’ o \. bottom center

Cylinder# 7> = 7 b L&/ TEB L RARD T =I5,
T H® X b E# circularZone AEER SN/ Plane 7P 27 b EBINT 22 & THETIZLENHY £T,
A+ 7 3 >4, startAngle & endAngle Z3EE T 2 Z LICL > TERTEE T,

AEIL, AE%Z LA o B TRETREIYISEML £T,

BEILT ¥ X FE# zeroAngleAxis # S8 L £9, zeroAngleAxis |+ 7
7Y 17 bD centerAxis EEXRT DHENDHY T, 1P —FES
7= zeroAngleAxis 7' centerAxis L EEXR L TWAWEEIZBENNICH
X, zeroAngleAxis [ZAEDER & FITEKRICA Y £7,
zeroAngleAxis NEERINTULWAWSEEIL, 7T—IL FEEZER (F71&
localCS) D XEeHEL LRI LHIBREINET,

F7V T MEEZROY 8L centerAxis ICFITT. FIMED TFEBT 0.0,
Mo EEBT 1.0 T, X 8L startAngle Tl% 0.0, endAngIe Tl£1.0
TY, startAngle »* endAngle &Y b RKZWHE, X#HOEIZEICHY
£ 9 A% startAngle TIX 0.0 T9,

LUF L Cylinder # 72 = 7 b XY >~ 7L TT,

zero angle axis

Cylinder : { N\
name = "MyCylinder"
bottomCenter = 0,0,0
centerAxis =0,1,0
zeroAngleAxis =1,0,0
radius = 2.0

height =1.5 ______-.---———;-a-.. .
startAngle = 45 Lo
endAngle = 135 00 "y end angle

} start angle

1.0 [
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33. Y7 NEFRALI-F7 7 FOBE

1) C¥Users¥(d 7 A ‘/:L—#“—%)¥Documents¥5mart Eye¥Smart Eye Pro¥Example World Models ot > 7)1
NOEMOA 7Y 27 MOEWT 7ALEFEIRL T, AEREDTFAMIT 4 X THEET,

] L] .
), « Smart Eye Pro » Example World Models » SyntaxExamples -‘&, H SyntaxExamplesti&® ,0
- - ~ ) L e - I oo

=  WHEHC v #HE-  BFANTEESTD HLLIALS— = O @
A a ~ = — |
| & omEAD RFaxX> S4T30 R L -
& OneDrive SyntaxExamples
h F#O>0-F 281 EHEE = g2
L - TROE\Jj - |@] Screen.sew 2014/01/24 15:13 Smart Eye Worl... 2 KB
S5 BORTULE  g) planeCalib3D.sew 2017/01/12 16:15 Smart Eye Worl... 1KB
|@] Plane.sew 2014/01/24 15:13 Smart Eye Worl... 1 KB
s el Q] LocalCS.sew 2014/01/24 15:13 Smart Eye Worl... 1 KB
4 FEFaAY |=] Cylinder.sew 2014/01/24 15:13 Smart Eye Worl... 1 KB
[ T oo
',__Jf C: ¥U5ers¥takahashlk¥Document5¥5mart Eye¥Smart Eye Pro¥Example World Models¥SyntaxExamples¥Plane.sew - :lEhgl
J7 'fJb(F) RE(E) #8%(S) TR(V) IA—<w kM) SH(L) B|EM ¥o/0O =T T30 D vROER 2 X

sHEHB LS|4 Dk el s %IL‘??\%?IEIIEIEIIIIEM&!"@
Eplane.sewl

1 Plane : {
name = "MyPlane"
lowerMiddle = 0.0, -0.03, -0.3
xAxis =1, 0, 0 // optional, if undefined it will be 1, 0 ,0
yixis = 0, 0.5, 0.2 // optional, if undefined it will be 0, 1, 0
size = 1, 0.5

| »

S e VT S U K]

2) FT7VzVMORESILMBEEELX T,

3) FBD7 7 ANZDRICHIRFsew 2L TH TV 27 b7 7ALELTRELET,
7KL b

7T7ANVBIEERBEEZEMTEEIEA,

%

F7Vx N7 7ANDRERIZIABRTTSY. BRFBZEOARICIERETE XA,
C¥Users¥(A 7' 4 > 1 —H —4)¥Documents¥Smart Eye¥ Smart Eye Pro¥My World Models (Z
REITHLEBTTHLET,
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34. 71V b DRHAR

1) [System Setup]/[Open World Model]lz 2 ') v 7 L £¢
|~ Smart Eye Pro - Aut

Action  View [System up | Profile Settings Window Help

| e Use Cameras Alt+C
track cam
Open Recording... Alt+R
Recent Recordings J
Aperture And Focus
Calibrate... F3
Verify Calibration... F4
Coordinate System Definition... Ctrl+D
Open World Model... Ctri+w
| Reload World Model FS5
Edit Current Werld Model

2) ATV T ANERERLET,

=TT A3A Al AEATIER ==

{ ;Uv| . « Smart Eye » Smart Eye Pro » My World Models v|¢,|| My World ModelstDt&3 p|
EE~  FLLIANT— =~ O @
\. Rectangular TV Speaker o » ~ = =
FFaiA> b S1T3Y WAER: TALG— ~
|, Smart Eye My World Models
, Smart Eye Pro . - 3 . r
: Y i SHEOE = B
|y Error Logs
Event Logs [@ Mock up.sew 2017/06/15 17:26  Smart Eye Worl...

|, Example World Models

|, Licenses

.. Log Files

L Movies

. My World Medels

.. Profiles
|| Settings -4 1 | 3
I7AILAN): | - lSmar‘t Eye World Files (*.se: vl
| m<o | li—‘?“j&')l,l
(5 __

3) V=AN=0D[BD]E7 Uy LT, ZiARENLT—ILRETLEHRBLET,

Action View System Setup Profile Settings Window Help
-. H" o

=¥,

track record focus calib  vaFify de’fli:e

= [rt]
new .!.l Ioad saue g@e logFile  log ||Ewe values grap - zn Zone screen
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(= Smart Eya Pro - A

Action View System Setup Profile Settings Window Help

& =
o | 8 W |

2

load

wr =
fgs calib  veFify d;ll‘;:z loglile

@ 3D world View - Mock up.sew

=[O ]

.. [ =] =]

i Live Cameras

SMART EYE'

4) T—ILRFETFTILHIE
HET,

@ [System Setup]/[Edit Current World Model]Z 27 YV v 7 L £9,

.- Emaﬁ Eye Pro - A u ati

Action View | System Setup | Profile Settings Window Help

Alt+C
Alt+R

. adll
track cam
® aow

Use Cameras
Open Recording...
Recent Recordings

Aperture And Focus
Calibrate...
Verify Calibration...

Coordinate System Definition...

Open World Model...
Reload World Model
Edit Current World Model

F3
F4

Ctri+D

Chrl+W
F5

@ WEFZALATWDIF TV b7 7 AL ERELET,

RENTREBTETLVERET 22N TEET, MET I2LENLVHEITRAE
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3)
6)
7)
8)

TJ7I(F) WE(E) #F(S) FTR(V) TA—<w k(M) SE(L) HJET) w50 =T T30 D02 PRISEE ?
cEHEHR R 4Dl peldh 2ax BRI TERIEENEE Y

= copysew |

E{' C:¥U5er5¥takahashik¥vDocument$Emm E!Smm E; Pro¥My world Models¥copy.sew - Notepad++ 1 = X

X

1 Plane : {

name = "WindShield"

lowerRight = 0.128, -0.049, 1.062

xhxis =1, 0, 0

yExis = 0, 1, 0
1,

size = 1.25 0.658

NI R ) B S PR I e ]

® WEI/DL-T-LEEERELET, BEFO7 7ML EERTHEICIERETRELTTI L,

JrAIF) |E(E) #BFR(S) TR(NV) TA—<w k(M) SHE(L) BET) worO =T I3540> Do REOEE 2
cBHEBREEIshEloeity 22 EBE (S 1ECEENREE| &Y

el *C:¥Users¥takahashik¥Documents¥Smart Eye¥Smart Eye Pro¥My World Models¥copy.sew - Notepad++ i=h
e

X

Ecopy.sewl
1 Plane : |
2 name = "WindShield"
3 lowerRight = 0.128, -0.049, 1.062
4 xhxis =1, 0, 0
5 yAxis = 0, 1, 1
[ size = 1.251, 0.658

@ [System Setup]/[Reload World ModellZ 2 U v 7 L £9,

Action View | System Setup | Profile Settings Window Help

‘ L |+ Use Cameras Alt+C
track cam
Open Recording... Alt+R
Recent Recoerdings 3
Aperture And Focus
Calibrate... F3
Verify Calibration... F4
Coordinate System Definition... Ctrl+D
Open World Model... Crl+w
il Reload World Model F5
Edit Current World Model

® SmartEyePro V7 bV = T7ICFAHAIS, T FETILEZHERLET,

Gaze calibration ZEE L £ 7,

7 —J)L K ET LT gaze calibration HDRA >~ b EFERL £,
Y=l —=Dltracklz 7 Vv o7 L, trackzFICL £,

YV —J)b/N—D[gaze]x 7 Vv 7 LET,
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| = Smart Eye Pro - Automatic —

Action View System Setup Profile Settings Window Help

image walues grapl

e

A | & e Ea
track define | logFile  log I%l Zone screen

B E2 8 8 £

record load save | gaze Focus calib  veFify

9) BIRLTLWAHRA VY FEFEREHFICETHH W, [Trainjz27 Vv o LET,

% i

[Train] £fTHR OBM BN IR E SRS Y FEARBEITTH 5> TTF L, FIF-EIIREFBRIC
FEE5ZXT,

Point Name | Lleft | Right | Left Eye Right Eye
[Monitor 1.UpperLeft |
Monitor 2,BottomLeft
Manitor 2.UpperRight
Manitor 3. BottomRight
Maonitor4.BottomLeft
Manitor 5.UpperLeft
Manitor 5. BottomRight
Maonitors. UpperRight

—Statistics
Accuracy StdDev Accuracy StdDev
[nim Nja o [Na [njA
[rja Imja This {nja |NjA

Train || Clear | Clzar all |

¥ show Calibration Dot Calibrate |

10) [Train] DERITHHE T § % & [Complete] & RSN E T,

1) @ TCORA > ML TRICEEZERRL £7,

12) 2 ThH [Complete]tKREIC 72 - 7= b [Calibrate] =7 U v 7 L £9,
13) A IENTRREINTZH0KZZ Y vy LET,
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Gaze Cali

Paint Mame Left Righit Left Eye Right Eye

MyPlanel.cl Complete Complete
MyPlane1.c2 Complete Complete
MyPlane1.c3 Complete Complete
MyFlane 1.c4 Complete  Complete

Calbrated Calibrated

Stafistics

Acouracy StdDew Aoourscy StdDey

[zp= |04 |2+ o

|z# |03 ths |18 |04

T Clear | -::h_-«u|

W Show Calibration Dot Calbrate

% i 7

BNRIA—ZORNBREUTICEREHL £,

Accuracy : HEBROBIEN X —T v AL EDLHLWVEENTWENEERL T,
StdDev : BB L 7=7— 2 DIEH 252K L 7,

Tot ! WEFERL TLW I ROMERDEZRLET,

This : 2 TDRDHWHIERDFHEEZRL £7,

7vERA b

Gaze Calibration 1% 1% Profile ICRTFINFE T,

[Settings]/[Software]/[Tracking] Z 7 @ [Profile mode] A’ [Automatic] D154, Profile (£33, %
BT —XICBEbh 5T tracklZEHET 244 2> 7 TEEBMIC/ER S . Gaze Calibration #1C
ZOFFFMICBITT S L BBMICRREINET,

FRIB T — X OEHTEFIC Gaze Calibration % £ L 725 @ Profile & K3 215514, Gaze
Calibration 2% (2 —L/N\—D[save]lZ & V) Profile 7 7 1 ILRTFEL THE, FET —X
FEMTEFIC[load] CREARALMENH Y £ 9,
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4. BIRHAZ

4.1. Smart Recorder

7vEA b

N—=FI 27Xy 7 b7z T7OPNHETICOVWTIEIKOEY b7y 7T HA RESRBLTT

AN
1) SmartRecorder ¥V 7 b= P77 A5 X TN Yy 7 LTEELET,
2) [Add Video Source]=2 U v o7 L9, ' w
%" Smart Recorder - sessionu.srs Smart
E - Recorder
= A ) ‘1. v
O o o | W7
Start Recording Export Quick Export]| Add Video Source Jdd Data Connection Setti

3) [Source]/[Grabber]h* % [Elgato Video Capture] =R L C[OK]Z 7 U v 7 L £9,

P pdd new Video Source — O *

Source: | Eleato Video Capture ~

Ciancel o] 4

4) BIEH AT ORERA Smart Recorder V7 bz 7 EICKRTRENE T,

#: Smart Recorder - X, o X
< f = - .
= £ ¥ 7= ) )
( % = D l 1&1 ‘J,‘ [ ) )
5 < =
N " | = w W
StartRecording  Export  Quick Export | Add Video Source Add Data Connection | Settings Help About
/@ camooo | v X | GazeMapping Settings & X
Color W Biue
SmartEyePro v | NoTmansform I Show Time Info

Color
Color of the gaze marker




4.2. Smart Eye Pro & D%k

1) SmartEyePro V7 b7z 7%ZEEL £,
2) [Settings]/[Logging..]1Zz 7 U v o7 L £,
3) [Communication Settings]EIEID[TCP] X 7 DEEEZITWVWET,

UDP TGP | GAN Output | Text Loe |

—Source Ports ]

Part | Enabled | RealTime | Client Type
n002 v Mo Custamized

Modity | Delete
@ [Add1ZZ7 Y v o LET,
TCP Source Port [
@ [PortlEADL 7. e
® [OK%EZY v I LETS, Bt
@ Standard Formats ® F2/" & [Smart Recorder] Z3&R L £ 9, |5002
Communication Setnng- LiJ Cancel |

Custom Output Package Specification ‘ ﬂ

—Source P

Pal| Standard Farmats: Customized ;I
Cusztorized
=LA A E-Prime

&[] Frame Info| E-Prime Adapter
- [¥] Framel GazeTracker
. [w] E gtima PanararnaS cenecanmera

. SceneCamera
Time3 SmartRecorder

- FrameR ate
- [w] RealTimeClock

- [w] KenboardState

- [w] A5CIIK epboardState

fic - [w] CameraPositions

- [w] CameraRotations

Head Position

HeadPosition

HeadPositiond

El-[#] Head Rotation

HeadRatationRodrigues

HeadMaseDirection

HeadUpDirection

i [w] HeadLeftE arDirection i

QK. I Cancel

oK Frtl SEEA) aF |

® [OKZzZ7YUv s LET,
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4) Smart Recorder T[Add Data Connection]* 2 U v 27 L 9,

5)

i Smart Recorder - sessionx,srs

> - i = X " fr-
- - —3 =)
Start Recording Export Quick Export | Add Video Sourcq Add Data Connection Setti
: <] =l Erb.—-—. 3
Add new connection TLLTD@EY EREL £ # Add new connection _ O

Connection name

Smart Eye Pro

Host address

127.0.0.1

Port

5002

Cionnection details

Cionnection name:
Hoszt address:
Fort:

Smart Eve Pro

127.00.1

(5002

Ciancel

TYERAVF

Smart Recorder M HEICERE NS Connections D FREDIH A
SmartEye Pro b7 —X & ZfELTWB Z e ERLET,

Connections

Smart Eve Pro

127.0.01 50 .
L
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4.3. 9 SRRIE

1) Smart Recorder O EIHE A _EDFEIR Y X | T[IP Calibration] = ER L £ 9,
|8 Camoul

Smrateye Pro -

A

Mo 1 -ansformr

Mo Transform

Op Calizration

WK Trensform

AffireTransform

2) 9BEDORERA Y bAKRRENET, RA Vb2 YTRTCFI v/ LTHEZEOMNEBICREL £7,

% Smart Recorder - sessionx.srs

; = o
. r \ = \
E b L] = ) [ |
D = ) & 2 @ 0O
Start Recording Export Quick Export | Add Video Source Add Data Connection Settings Help About

v X

|/ camooo |

[ Show Gaze Overlay I Show Time Info ~

¥ ||9p Calibration Calibrate ~ . <e‘

Smart Eye Pro

)p Calibration-Calibration setup
=

3) [Calibrate]r& > %27V vy o LT,

- O X
Gaze Mapping Settings 8 X
Use Filtere False
Quality Thl'i 0
Caolor: Il Blue
GColor

Color of the gaze marker.

434 Connections |¥g Gaze Map...
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18 Cam001

Smart Eye Pro = |9p Calibration -| | Calibrate

4

He

4) %T@?ﬁ?9§@ﬁ£ﬁ47Ft&ﬁ%@@ﬁ%ﬁﬁéﬁi¢o

I

Op Calibration-Calibration
| o

O FIEHIATHRICRRINIZFTEOBMNGRAS v 2 ERLUESD %,
Q@ WBREIFARTVWARETRAR—IF—%BLET,
R O~Q%#YVERL., IZLETOREZERL T,

REZBTHRBREICRTHEoVLET,

%
BIRT — XA DUEN IR E D EFEDORA v 2 I{FEICELLET,
ROBIERA Y b DNBEBICH TR T, TDEDZHBREICRETHOWVWET,

5 9 RORENKEDL D EERDPERINE T, EREFRA Y MHLTHELERROT —RICIELD2EAR

LNBHEIE. B —EREZEBLTTEV, FAETELESD2ZDRLTETRICAY £,

36



% i 7

52 ENEFUEETERVWIEAIL. Smart Eye Pro D ) 7L X A LEEITIER M ST — &1
ZELTHALTWEZ L ZMMAB L TFE L, Smart Eye Pro O 7 — X A RLERIGAEICIE
Smart Eye Pro DA X ZDEEHN P VELTFI L,

% i

BU Calibrate 2> %2 Vv s+5&. [Op Calibration-Calibrat
MEBDORA v EABPRREINET,

Z MIRRET BACKSPACE ¥ — %3 &£ 2T
@ Calibration T —&2 AHEINE T,
¥, AAF—THRA Y FZEELT
DELETE ¥ —%#fd &, ZOHRDOKRIET —
ZHBEEEINET,
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44. La—5F4v 7

1) RIEZEML7-#. [Show Gaze Overlay]x 7 ) v 73 5 &, BImH X THERIIRREZTRT RA >V ZHAEL -
TERRINET,

- M

2) StartRecording 7 ) v 7§ 3% &, BURDFENHAEY £,

V¥ Show Gaze Overlay [ Show Time Info =

i Smart Recor

Start Recording

&l Cam000

c L o

£ - SEEEIONX.ErE

.
-1 ;E
[ #
s

Export Quick Export | Add Video Source Add Data Connectiof

FoadS] o] Y - ‘l

3) [Stop Recordingl= 7 Vv 74 % L HFBEHIKET LET,
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45. LaA—T4 7 HE&EDHA

1) [Export]zZ Vw7 L%,

% Smart Recorder - sessionx.srs

-

Start P:E::E-rding Export [Cuick Export | Add Video Source  Add Data Connection

e
-

_/’j] Cam000 |
- o o . [ IS - ﬂ‘—_
2) UTOFIETHAZ7 7AILVDEEEZTVWET,
i Export of Smart Recordings — >
Recordine File || Browsze...
Export Settings
(® Save exported data set in new folder in path: {eg. the MAPPS data sets path)
|G:¥Llsers¥8martEye¥DucumentS¥Smart Eve¥Smart Recorder¥Export=¥ Browse...
(®) Enable automatic naming of export bazed on recordings
() Usze a custom project name and an increasing identifi Projectiame_ 1.2 3 .

() Save exported data set in new folder in recording folder

Draw frame number

Recording File &l D [Browse..] KX > % 7 U
Export Settings Z AT D@ Y ICERE L £9,

® ©

v LTLa—FT A4 v I T77ANLEERLET,

Save exported data set in new folder in path

BHICLETS,
TOTFRAMRYIRICIFHAED/NRERELFET

Enable automatic naming of exported based
on recordings

BEMzLET,
HAT7AINBIZLaA—T 40T IT7AILEDARShET,

Draw frame number

HASNE O ZE £ [Z Smart Eye Pro DL — LB EEZRRL=
WEESIEEDICLET .

(3 Export Plugin T[Gaze Exporter] % iR L £ ¥,

@ Export FEX VA7 Uy sdBELA—T 4 v

THREA 7 7 A IVHAENE T,

® HIPRTIDETROA v -V hRRINET,

P

Successfully exported data set!
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4.6. Affine Transform

T—IRETNICEBEOF 7Y 27 & EERT 5355, Affine Transform ZFf9 % &£, Smart Eye Pro O1RR
ZBBICY Y ITHIENTEETS,

9 MM IE Tl Smart Eye Pro AAHH 1§ 2 18%% 7 — & (GazeDirection) DAEHT 572, WHEHEDOBRUBDNE
BICK Y HEEZZITXTH. AffineTransform [FBEEDEBNZHER LZREEZITI ZENTEET,

1) F Smart Eye Pro T7 —J)L FET L DFEHAH KU Gaze Calibration ZEHE L £7,

2) Smart Recorder @ V) X k5 [Affine Transform] %z 2R L £ 9,
Start Recording Export Quick Export | Add Video Source Add Data Connection Settings Help About

1% cam003 | - X

Smart Eye Pro v | AffineTransform | Edit... ™ Show Gaze Overlay [~ Show TimeInfo ~

3) [Edit]® 7 VU v 73 % & AffineTransformDefinition AL 7> 3 v I 57 4 XRBEEIAIFRENE T,
4) pEBIMEZY Y ITBERAFEDA 7 2 bR REINET,

AffineTransformDefinition JL73Y I745- ? X

Futi—={M): SmartEye Transforms Affine TransformDefi...
Y SmartEye Transforms Affine Trar]liP's GEA | [
= Z¥ |

+ v Transform Options
Corners Point2D[ Array
Use Filtered Gz False
‘WorldModelObje
WorldModelObije 0. 0

v Visualization

Color Il Red
DotSize 0.015

<

HIBR(R)

St

5 A7V T FETNCHET 2RICAEL £,
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6)

-=n
— AX

7vRA Vb
[Point2D[] Arrayl= X 727 Uy o3 5E #7927 bD 4 SOREEZE LV EHAI
ZENAIRET Y,
Paint2D J|-730 IF45- ? »
et =M (037 ; 0.46) FOMT-(P)X
' +| 354 |
2| (050 070 + v E Dk
2lnar;on X 0.3676301836967468
¥ 0.4553667902946472
iEDCA) BIFE(FD
vt

e

AffineTransformDefinition AL 2> 3> T 5 4 X BE CUTZHEL £7,
WorldModelObjectName : 7 —/IL FETIVICERIN/F TP =7 & (name) ZAHNL T,
WorldModelObjectName : 7 — /L FETFTIVCERSINI-F TP 7 b DOREGRE (resolution) #AHNL £,

AffineTransformDefinition I 733 IF149—

Al i (M)

SmartEye Transfor ms Affine Trar/ee s

*

IBnAY AIIRCR

? x

SmartEve Transforms. AffineTransformDefinition ¥ 0M4T(Px

=41 |

* Transtorm Options
Ciorners Point2D0 Array
Uze Filtered Gaze Falze

‘iarldMadelObjectMame  Bookstand

WorldModelObjectzize 0, 0

w Yizualization
Cialor I Red
DotSize 0015

ot

72 7

T—ILEETLTEBBEEICERINF 7V 27 bOFE (Fy HEUYTHTZTY 27 b
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7)

2% AL ET, B LocalCS1.LocalCS2.0bjectXXX

ERS

OKIZ27 Uy s LTHEAZMALZ &, AXTEREICFT D7 PR ERBRENRRINET, [Sow Gaze
Overlayl# BT 5 &, #7927 FARICHEBROREINTBEDHARA Y ANKRRINDI LS ICAY £

v X

[V Show Gaze Overlay [~ Show Time Info ~

[# Smart Eye Pro 8.0 - Automatic - Untitled *
> Profile Settings Window Help

Action View System Set
5o gaze

4 @ =D World View - example.sew

| \
Rotate - Left Mouse Buttop orI-lulﬁPad 2
Rotate in image plane - Shit+{eft Mouse Button or /' and ™
- Ctrl + Left Mouse Button or Arrow Keys

Pan

Zoom - Scroll Wheel or '+ and ™

7vERA b
FT7VzV MIEBERTHIENTEET, ZDeH AXTERETERLLF TV Y

POEZEEZEIC, 7LV FRETNICAT Y27 BT 2EVAEL TEET,
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5. bL—H¥—F XY=L

51. L—Y—F z XF—F

TR ETILOBERICITEZICLIZEBERIDEICRY XS, L—Y—FzXR—FA2FHETIE, LV
HEICERTDIIENTEET,
L= —F s ZR—RIZBARRICLY TTILAERY £7,

5.1.1. USB €7 /L

N L—Y—FzRAR—RFEKEELEPCEMBDUSB T —7ILTERLET,
2) SmartEyePro TRIEZEML XY, TOK, FzRAR—FEL—H—FzRKR—-FEERALET,

%1 Verify Camera Calibration

Average difference in pixels
Use:

Hep
The checked cameras are used to estimate the pose of the chessboard.
Thi the

mages
caltwation. The projected posiion s then compared to the tracked boerd |+ Chessboard characteristics
If the error s large there is probably something wrong with your camera S squares of sze 1.5 am on x-axis S
calation o & camera might have been moved
7squares of s2e L5 cmon y-axis )|

%
REFIEIF 23 EZZRL TTF &L,

3) WREZEREH., L—HY—FzAXAYVY—ILY 7 b7 42EBL X7,

C:¥Program Files (x86)¥SmartEye¥Smart Eye Pro x.x¥Utilities¥LaserChessboardTool¥LaserChessboardTool.exe

I [+ = | FAr—<3w -] LaserChessboardTool — O x
Jrdll 5 F EE
&« v « Smart Eye Pro 7.1 » LUtilities » LaserChessboardTool w | @ LaserChessboardTool D25 gl

ol ExEE &8 $#4X
& P497 FOEA el
= DistMeasDevices 2017/12/22 142 I e T A -
W FA - . =
. |#] IDistMeasDevice.dll 2017/10/31 16:58 FAUr-avinE S5KB
;_ Fo-F . s LaserChessboardTool.exe 2017/10/31 16:59 T3 1,321 KB
& FFAYE #  [8] LaserChessboardTool.pdf 2017/10/31 1659 PDF 774l 870 KB

4) IP 7 FL XIZ Smart Eye Pro B’ Y X b —ILENT=PC D IP 7 FLX%ZAAL C[Connect]® 7 v L&

o EEHGICAINT B & [Connection]/N—HREICHR Y £7,
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5)

6)

7)

« Smart Eye - Laser Chessboard Tool 7.0

Output

Smart Eye Pro

Laser chessboard calibration: -0.098, 0, -0.136

IP-Adress
[Iocalhust
Connection
I |Disconnect

[Refewmi Chessboard Pose ]

7vERA b

IP7 RFLRIZEE. BE®D PC #37 “localhost” £ 7-1£“127.00.1" & i V) £ 9,

Measurement Devices M3EIR U X kA5 LRAUSB % ZIR L T[Connect]# 2 || LR4 + Fluke414D

Uy 7 LET, ~Measurement Devices
R ICAINT % & [Laser Connection]/ N —HDiR&EIZHR Y £ 7, LR4USE v]
| Leicaserial

Smart Eye Pro TL —HF —F 2 XK - FARBE I N2 &, [Receiving

Chessboard Pose]/N—HikE (27 ) £ 9,

~Laser Connection

[ Connect ] [Discunnect]

A & Smart Eye Pro - [Images - Live Cameras]

Output Smart Eye Pro

Laser chessboard calibration: -0.098, 0, -0.136

& 8 W

Disto D810

Measurement Devices
LeicaD810

Laser Connection

[ Connect | [Disconnect

Measure
| 3D Point

Clear
[ [ ClearOutput |

Calibration

Confiquration file

Edit ]

& Action View SystemSetup Profile Settings Window Help

BfIsicL—Y—%Y4TCT[BDPoint]2 27 Y v o $5¢, 3RTEBMOEEZNAERRINET,

Output

Laser chessboard calibration: -0.098, 0, -0.136
WCS: -0.926, -0.368, 1.608 Distance. 1.903 Diff: -0.926, -0.368, 1.608 Length: 1.891
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5.1.2. Bluetooth 5L

1) Windows D% EEE D & Bluetooth /34 X &EML £7,

2)

7vERA b

BERLDOLD, A—RThLdedb3RUEAET S E2HELET,

N

dim
G/

N3 RTEREZAVNVTT— L FETILEBELET,

7vERA b

Output BEIEICFKRSNZEZEIZ 7Y v 7HR—FIE—HAIEETY, I L-EEZTFX
FITFT A RICNR—R T BZET, T=ILFETLT77ALEERLET,

TYERAVF

Bluetooth €5 /L DFAIZ IE Windows 8.1 LIt OS T Bluetooth Smart (Bluetooth 4.0 2 )
MEHEINI-PCHAREL LY £,

Lo

Bluetooth & 2Dt 7 /{4 A
& TUYF-rAFvS-

0 w92

b RuE Windows Ink

® B8BEE

B use

Bluetooth & ZDHD T /N1 X

+ Bluetooth F-[ZFDHOT A AEEMT B

Bluetooth

@

“DESKTOP-TBERO1E" ¢ LT RAlELmYZLE
NUA F-R-F A

Dell USB Entry Keyboard

o USB Optical Mouse

A-71A
|:| LA PnP T=89-

BEETBRE

TIAAL TS5~

B FDEE

TAATTDERTE

TIAAN Vv~

FMHa0 Bluetooth 73y
Bluetooth TIPfILEREEEEAZE

LEd

EmABYITH?
N TEFTR

Windows 24U BV R
T4-FI\yImikfs

Bluetooth %= &R L £3,
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T AE2Mmd 2

TIMAZENMNT B

BT BT ADERERIRL T,

Bluetooth
NIA, F-ili—F, Ky, EEE20MR0OETD Bluetooth F/(1 2

O 7AYLA FAATLAERFY
I1YL2R £25-, FLE, Miracast #fEfF S PC, 71 FLR FvJ

ZDfI AT
DLNA, DIAL, POS #¥

3) L—HY—FzXR—FDETFTI/L[DISTO~%EIRL £7,

T AEBINED

TIMAZEMNT S

TIAZAOERN ADTNT, S ATAECE TV ST E RN T8, iR BIClE.
LUF#6T I AERIRL TS,
[j RR-221050_01KD020741

= TEALTIA

DISTO 64640102

4) EHEHARTITDEHERAAERY £T,

T IAADEf{HRENELE!

DISTO 64640102
+

5) SmartEye Pro TRIEAEELET, ZOK, FzAR—FEL—HF—-FzAR-FAEFERLET,
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Average difference in pixels
Use:

If the error s large there is probably something wrong with your camera E’
tion or & camera might have been moved ot
7vRA Vb
KEFIEIZ 23Z%#SBLTFEL,

6) REZEMmER, L—Y—FzRAY—LYT7b7zT7%Z2EHLETS,

e
€ o ova

o T4y TIEA
W 77T
& Fovo-F
5 FFasvk

P

i

Trfll R *E

C:¥Program Files (x86)¥SmartEye¥Smart Eye Pro x.x¥Utilities¥LaserChessboardTool¥LaserChessboardTool.exe
’ TIVT-23Y -l

<« Smart Eye Pro 7.1 » LUtilities » LaserChessboardTool

£

DistMeasDevices
[4] IDistMeasDevice.dIl
a LaserChessboardTool.exe
|§J-s LaserChessboardTool. pdf

7) IP 7 FL XIZ Smart Eye Pro NA VA R=ILENTZPCDOIP 7TRLRXAEANL[Connect]zZ v o LE
o EFICAKINT B & [Connection]/N\— AR EIZHR Y £ T,

LaserChessboardTool




8)

9)

~ Smart Eye - Laser Chessboard Tool 7.0

Output

Smart Eye Pro

Laser chessboard calibration: -0.098, 0, -0.136

IP-Adress
{ localhost

Connection

| Connect | IDisconnect!

[Receivini Chessboard Pose ]

Disto D810

e

Measurement Devices
LeicaD810 =

Laser Connection

l Connect I [Disconnect]

Measure

| 3D Point |

Clear

| Clear Output l

Calibration

Configuration file
{ | Edit

%

IP7 RLRIZES. BE®D PC #3d “localhost” £ 7= 1£“127.00.17 & 4 V) £ 4,

Measurement Devices D FEIR YU X kA 5 DISTO
D810 # IR L T[Connect]x 7 U v 7 L 9,

R ICAIh T % & [Laser Connection]/N — A& (C
mYET,

BRI, L= —F 2 AR—FREOT 14 X7 L
1 IZ[Remote Controll & RRENFF,

Smart Eye Pro TL —H#—F z K — FAZHEI N
% & [Receiving Chessboard Pose]/ N — Ak 8 (2 7
VEd,

Disto D810

~ Meazurement Devices

LeicaDa10 =

LeicallistoD3a
LR4USE

T OOTTETT T O TSTOTITTETT

~ Measure

| 3D Paint |

| Clear Output |
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. @3 Smart Eye Pro - [Images - Live Cameras]

Output Smart Eye Pro I8 Action View SystemSetup Profile Settings Window He{p'
® | ke ¢
Laser chessboard calibration: -0.098, 0, -0.136 \P-Adress & || S ge o Ve gaze
localhost

Connection

[[Connect ] [Disconnect

e
Disto D810

Measurement Devices
LeicaD810
Laser Connection

[ Connect | [Disconnect

[ 3D Point

E
— 1
lear

|

Cl
[ | Clear Output

Calibration
Configuration file
Edit

b

10) B S L —HY —%YTT[BDPoint]Z 27 Uy 73 5E, 3RTEEOEBENRTEINET,

Output

Laser chessboard calibration: -0.098, 0, -0.136
WCS: -0.926, -0.368, 1.608 Distance. 1.903 Diff: -0.926, -0.368, 1.608 Length: 1.891

% i

BERLDOILD, A—R T e 3RUEAET S E2HELXT,

1) 85N/ 3RTEREZRAVTT—LFETLEZBELET,

%

Output BIFIICFR RSN/ EZIZ 7V y 7 R—FaE—Aa8Td, 28— L7EEEZTFX
FIF 4 RICR—R T BZET, T—LRETFTLTZ7ANLEERLET,
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6. Appendix

6.1. Hh75—%

HHTF—2ORBIZULTOREY TT,
SKERENZNRIA—RXEKFETIREHLTWET,

CAN IRTA—R HEOAR BT 4B
AAZBEERD 7L —LFESTT, 7L—LESIZ0N DN
Ty bERBL, ERICF YT FrIND LMEIEML F
T, ZDH, AXEBLENHBZHETHL 7L —LESE > R T LEENRE
O |FrameNumber . X L .
HERLET, 2720, CPUBERPRY b7 =087y 0
gk, UDPBEICEWVLWTIH, 7L —LBERAXRIBET
2BELHY. ZORTL—LESITERICARY FEA,
O | EstimatedDelay v b '7\—7 VAR F”?UH:‘ LICHED . EBRDA RV FFE L00ns Y ‘y‘\é?—& 1
EFTOEBEREOFAETT, SV
. @T%¢9%T;E'Jiéﬂf:%ﬁ\ﬁﬁﬁfﬁ/fL\X'}?‘/7’63'0 P(“j -
O |TimeStamp DAY IIRET 5128, BRFEICET2RMEZER | 100ns 50
THRICERLET,
) 64y b RT LTI -—FERINIAETEERD X A
O |UserTimeStamp R
LAZYTTY,
WEOTZ7L—LL—FTY, B ATIZL>T60Hz F71%
FrameRate Hz
120Hz &% W) £9,
CameraPositions#0.x |Hh X7 1 DUED X BIETT, m FHAlR =
HRET D EZESR
CameraPositions#0.y |H X7 1 DEUED Y EETT, m FRAIRTIS
HRET D EZESR
CameraPositions#0.z | h X5 1 DAIBE®D Z BEEETT, m AR =
HRET D EESR
CameraPositions#l.x |Hh X7 2 DUED X EIETT, m FHAlR =
HRET B EEZESR
CameraPositions#l.y |HXZ2DUB®D Y BEZETT, m EPAIRTIS
HRET D EESR
CameraPositions#l.z | h X5 2 DAIBED Z BEIETT, m FHAlR =
HRET D EZESR
CameraPositions#2.x | h X7 3 DAIBED X EZETT, m AR =
HRET D EZESR
CameraPositions#2.y |HAZ3DMUED Y EETT, m FRAIRTIS
HRET D EESR
CameraPositions#2.z | h X7 3 DAIEBED Z EIZTT, m AR =
HRET D EZESR
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_ X#AEEo#Hon Y SREROH X7 1 OREAET FHRIETIC
CameraRotations#0.x rad -
ERS RET DEER
_ Y EAEEOEHOR R S REROH X T 1 OREAET FHRIETIC
CameraRotations#0.y rad _
ERS RET D EER
_ ZEAEEOEDO O N 7S AEADH X T 1 OREEHET FHRIETIC
CameraRotations#0.z rad -
ERS RET DEER
. XA RIEOHoA KU S ZAERDH A F 2 OREAET FHRIETIC
CameraRotations#1.x rad -
ERS RET DEER
) Y @A EEOHOA R ) S REXDOH X T 2 DREAET FHAIETIC
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