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Front camera Rear camera + Depth sensor

Gaze i L ing of sur

Obtain user’s head vector Perform self-localization

&, using Face Tracking AP using 3D Mapping API
with pr ined 3D map of i
Convert to gaze vector

using user-specific regression model
obtained through calibration

‘ Calculate 6DoF gaze vector
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HandyGaze D> A7 MMEEE A X 2 12773, ARKit @ Face
Tracking API ZH\W T, A~— K74 ORIHET AT MND
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3. FHfsEER

HandyGaze Guide DV F &0 —F O BRI G-
ZLHBIIONTHETHZ L2 BNICEREIT- -
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BRENICHAWAAS v ¥ 72— A%, BEFETHD
HandyGaze Guide (HG) &BEFFE:D QR = — FAT) D)
RENT 7V 7 —2 3> QR Guide (QR) D 2@V ThH 5.
AREBRTIE, KK ERLLTWAALFEETHY, 0z
TORFENICHLHANSGN TS QR =I— FANEMEH L
72 QR Guide Z LI AVN 5. QR Guide (TR RH ORI
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D72, IR R A > ¥ 7 = — AT HandyGaze Guide
LRBRE LTS,

HIZETE H 1% System Usability Scale  (HandyGaze Guide @
), Multimedia Guide Scale ([ %) ORIZTH 5. System
Usability Scale (SUS) (X3 2T LDHENWRT S 2 HES 5
FRIEETH Y, SEEOY v — FRE (5 m<ER-1:
i < BORE) O 10 BOERIDS 72 5. Multimedia Guide Scale

(MMGS) 1%, Othman HIZ ko TR INIZv LT AT
4 T HA BB —F D322 TORER % 1 5 EHEZE O
—DT, BN T AT 4T HA ROFRAECHIEM: % HI
ETD[10]. 5 BREOY v 1 — b RED 17 MOER 5 722
Y, General Usability (—fA)72fE0F &),
and Control (%28 M4 & #EME) , Quality of interaction with the
Guide (A ReDA L BE T a D) O3ODYT A
VT END. BREAEEER L, K2, RIITRT.

Learnability

#* 1 MMGS (General Usability)

w5 HEHH
GU1L  Twill use an multimedia guide again when I visit an exhibition
BRBCW X EFvLF AT 7H A FEFFA LY
GU2  The multimedia guide was a distraction
RFRT A THA ROHETE - 72
GU3  The information given by the multimedia guide was too lengthy
RAFRAT 4 7HA FBRET 2HEPRTES
GU4  Itwas difficult to determine where I was in the exhibition with the multimedia guide
CAFATATHA FCRAGPERYO L 2203001l Lic o
GU5  The multimedia guide helped me to navigate around the exhibition
TAFRAT 47 HA FRRERS OB
GU6  Using the multimedia guide enhanced my exhibition visit
RAFRAT 4 7 HA FORABORERFHOEEZ S D 7=
GU7  The multimedia guide was complicated to use
RIFRAT 4 7HA FOETTHHHER - 72
GU8 It was difficult to select the option I wanted with the multimedia guide

SIAVFRTATHAFTIELVA TS a v EREIRT 2008 L h o7z

3 2 MMGS (Learnability and Control)

#= HEEH

LC1  IfeltIwas in control of the multimedia guide
RNF AT A THA FZATTRIEL TWAREBAD - 72

LC2  Learning to operate the multimedia guide was easy
SINF AT A T7HA FOREETEA 2 DIRM#TE - 72

LC3  Using the multimedia guide did not require much training
RVFATATHA FRES DI, HED PL—=r V30 ELR o7

LC4  The controls of the multimedia guide were difficult to understand
INF AT 4 THA FOREZDR DI ol

LC5  The multimedia guide presented information in an understandable manner
CAF AT 4 THA FiRH#E DD R TVIETEELTWS

LC6  Ifound itdifficult to read the text on the screen of the multimedia guide

INVFRXF 4 THA FOEEDOLTHFEHICSWERE R

#& 3 MMGS (Quality of interaction with the Guide)
[ GEE

QG1  The multimedia guide clearly provided feedback about my actions
RVFRT 4 THA RBRADITENSH L THIEIC 7 4 — Fotw 2 LTl
QG2 It was clear to me when the multimedia guide was taking the initiative to offer me
information and when I needed to ask it for information
RNTFRF 4 THA RHPREUTHRERMEL TN B L s, FiHfE R
HNEL ELOBEWHEETH -7
QG3 I became unaware that I was even using any controls on the multimedia guide

RNVFATATHA FPORERZLTWE IO LR o7

REBRIZIL, 12 AORPEFETIIRFBEEDOHILEN
oA (B 11 4, &1 4, FEEER 229 5% (SD
=1.26)) BEMULTZ. 12 42 B P EIFEECHEDE~ORE M
BEBAHY, 252 ABNEAAL VI A FOFHRBRNH -
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EBRSGOKT 2K 4 17T, EREBITIT AL A X
D 6 BOMREER L. AREITHIE 2 58 L% 160cm DOF
SRR L. 6 LOBHE D DB 1 BUxT7T 7Y r—va v
OFHALHEOTZDORARAE L, 0O S KITBEM &
L=, BERO S KOBEIITET LI ANELZ. K&
BaCIiEA hrAR Y & UL b 11 Moz L.
IHI, 2—PRATDHHERE LT, FEWREOIERLD
ARY = T _R—=V L FAEREFRA L. £72, 25X
BEEHZGT W LEB ISR T 288 L. 21X HandyGaze
DBECNEHEDKEL RIT 5720 ThHS.

FEERFEE X iPhonel2Pro Z#fEH L7=. 72, ZINHF DI
BobL, 2 AOH AT TEETOSIME O 2 8kE L
7=. HandyGaze Guide ™t > b7 v 7 TiX, HBEATORE
Er LD, £7V=20 FOY A XIIEEORE LY
HREWVHE2.0m, HE1.5mIZRELT.

X 4 EEBRESGOKT

33 FIgE

KERBALARTIC, AR OVERE L 2INEFEOFHEO 7 L
a—/WHEET o7 RIZ, RAMOREZ HWT, EiR
FOBERLTWOERERERNS, 77U r—varOff
WHESRB L, Z2MEFICHEA LT b7, £, 20
FIZE, TNTORSYOEREIGT S L &, BEHK
THOT v — P THERZET DRUICA S TR & B E I
BATEBLZL2ER L, RHARIEEFIHEEET 5 SORE
THEEBEL T o/, EEKTH, System Usability
Scale (HandyGaze Guide @ %), Multimedia Guide Scale ([
FIRIHEIZ L TE bolo, —HOWNE S FIETITo 7.
FEOIEFIISMEM T L Z—NTFT A& L STz,
HandyGaze Guide # AT 2BIEZMEICAEEZH T~ A
JEALTH L 7. BZIC2OOFRELZHKLT, Zh
ERDOAY v FET AU v MZONWTA ¥ B a—TCh%
LT Hot.

b https://www.metmuseum.org/
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3.4.1 System Usability Scale M E%Z (HandyGaze Guide D& )

BONTRIEENR— o 2 A VBT D L, BE 12
ANDFEIAaTIE783 (SD=9.65) Tholz. AaT ik
D 7= DRG] DA/ —/L XV, HandyGaze Guide 1%

“Good” DFAMZ 1572,
3.4.2 Multimedia Guide Scale DA% (HFi&)

FHEMEA OV A 2T 2R 4 18T, ok, WEREHE
T % GU2, GU3, GU4, GU7, GUS, LC4, LC6 (2D TIEfF
LN AATEERESELLOERLTNS. U
7Y v OFFEEIEM R E REFBIERIC L D2RE) DR
R, LC1 @ “IfeltIwas in control of the multimedia guide (~
WNFRAT 4T HA NEBSTHRIELTWAERERS-T2)”
\ZB4 L CiX QR Guide ™ A = 7 %% HandyGaze Guide (ZEb~
THEIZEL (p<.05), QG3 ® “I became unaware that I was
even using any controls on the multimedia guide (=/VF A7
AT HA ROBERE L CWBEZ LT HLE#MLRL RoT)”
129 L T HandyGaze Guide @A =7 % QR Guide (2~
THEICE»-T7= (p<.01).

BFEYTAr—NOhRMEL T 4 VTl Y DR &
MEA AR E (BRI X 2 ME) DOREHRE & il E O
WRELRSIC, FEMEOFT A —NTELDFEEAIT
ELDOTELOEM 5 IZ”F . Generality Usability,
Learnability and Control TI% 2 FiED A a7 ICHEZEIT 2 <

(p>. 05), [FIFRE DOFEAM7Z o 72723, Quality of Interaction with
the Guide ® # HandyGaze Guide A =27 @23 QR Guide
WZHARTHEICE N> T2 (p<.01).

F 4 MMGS O&'ER]MIHEH O FHE

EHr S RES:N FiS5s RESEN RESEN
(HG) (QR) (HG) (QR)
GU1 4.3 4.0 LC1 3.1 4.3
GU2 3.9 4.0 LC2 4.7 4.8
GU3 32 3.0 LC3 4.8 48
GU4 4.3 4.2 LC4 4.6 4.8
GUS5S 2.9 2.3 LC5 4.2 3.5
GU6 4.8 4.2 LC6 4.4 4.2
GU7 3.9 4.5 QG1 4.0 4.1
GUS8 4.0 3.9 QG2 32 33
QG3 3.7 1.7

# 5 MMGS O Y7 27— VO &,

TR TE D R
FT A= FHME HG) I (QR) MeatE WRE
GU 3.9 3.8 17
LC 43 4.4 24
QG 3.6 3.0 2 1% &
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B HandyGaze Guide O QRGuide
** . p<0.01

—_——

#; e -B

*

*

Learnability and Control

General Usability Quality of interaction with the Guide

X 5 MMGS O[m|%Z 5k 5B

3434 VA Ea—

2 FEEZLEBLTERENAOAY vk« T AU v h&[E
ZLTHHo7-. HandyGaze Guide ® A Y » & LTI,
BRAFERR D 720 BRI IS0 FREE D D D AT A3 A RE 7R
BRET LN, T AU >y be LTIHERBE LW E b
RNEFICHLERM R I, A= T+ U EROf
JEIZ X o TGN E E R BTzt W FEfR H - 7.
QR Guide TiE, AR LVMEHRNS TICAD M, FEEICHEHREIE
RLUTSNALLENRAY vy e LTETLN, TAU >
FELTE, WHhbWnWbRA<— 74020370 %F/MIiC
LW FmRboTe.

4. iR

4.1 EE

411 BERYOBE LFEROMED O —LLRE
Multimedia Guide Scale D[FI&E & A » F Ea—L 0, K77
Uhr—aid, BEFEERBLT, =—U2REET 3
R IBERERGTED ZERHETHD Z LD
oo TOZEMWBART TV r—v a0, EBRhOEE L

BROBGE S — L VAT T L2 EBATELLEWVRD.

F 7=, BN H> 5 HandyGaze Guide 5 BRYIZES T
o ERREICEEEZES LRI STV IFELH Y,
ERYOEE L IEROBED V— L L 2 ST —V OHEH
DY R BT 5 BT DR H D

412 BEHEFEN

IR ER L THNDANFETHD QR =2— NEHEL T
Multimedia Guide Scale @ Learnability and Control DA =17
IZZIE A D2 o 7=, F£72, System Usability Scale ® A
a71E “Good” DFHMi & G7=. - T, BMEFNEWER
TVWREVWALS Y E T 2—=Z2AThHHITbNbLT,
HandyGaze Guide (Z=—WIZHIEZR < ZIF AN LNZ LW
5.

413 YR T LADOEHER

A B Ea2a—DRT, BEFEFEDTPHERITHRZIRR L
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TN EWVIFHERH-TZE NI FERDH T, ZOH

HELTUTDO3IORNEXHND.

° QR = — RANDOFBENMENR TN 2D

o HERPIRINDETANEZHRTERNVD

] BRI ERAAATEERBBEFCY r—R3h
LREEICG LI WE X BRH -T2

2OHDOEHBIZE LT, QR Z— RFANIEIHI AT TAF ¥

T 570, HRIERINDENIANITELZ L2 ERTE

%73, HandyGaze IZTEHRIERIN D ETANDHAETE 72

W, BHEEERIZS ol BZEZD. ZDOZ Lix, =

— VOB L > THREINDAREERH Y, SHlAaT

LUENRD B,

FATHIZE[11L Y, —V B L&A\ T=HA RIS A 7
DEERZICSLSRY, R N7 vFR o 7B X F LT
BB EePHEINTND. BNEOEBRP OB HE, 34
fEEN N UTe & ERRIEHEI ol b &, Av— T+
OB AR & WATIZIT WA EIZ I > TV Z L SHER T
X7, ZOZENLEITIETHE S X2 MR T
RREENCSL VSR E - B2 6D, ZoxRE LT
A MBRRAELZE ) b I0RAE L E Iz —FITHE
MTAHZE, B AN LEBTEROBRYOERERR L
Felt, BOa—VoEEzRxONT-EEICa A MTERT
BrE R Tnizb ) a— REfTbRnEWnS L H7kZ &
NEZ LMD, —HFTERTICEE L TWAERY L B
LETFYOERERTR LICE W FII R0 T

UEoZ &End, 2—¥REE L TS ERYIZED S
ERENERT D EITERTEN, 74— KRy 7 ~D
FHEMEICIIEEHEN R EEXOND.

414 T4—KNYHIDESX) T«

FlICB R E —BY Al-b L, K[URSTZRBRAWZFO
#EH L7=2& )5, HandyGaze Guide [XIFHAAK L &
BN ZICHEBRP IR RENTED LN &) 7F
NEE L.

KT TV r—va U REREBEBTRTIEO—F~D7
4= RNy Z7IFUTDO3IRTHD.

A~— N7 F VY OBE DY x 7 ==V DR
TR R STz 2 L 2T 2 RE)
o EHFEIANOHEA

HOBTYEHZDBEICBNFEIEIA~Y— N7+ OHm
ERIZNZ ENSZNZ L, RENIER T A R~ TR
DB b, BEFENA RBABTHEAZZ L ITHED
LEZRIR =D TIZRWMEEZEND. FDDF
FEHA REFERTDIEITEAEY A I IO TR
HELEZILND.
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42 AROFIRESEDOFRE
421 XAV DERICKLDBEDIET

HandyGaze Guide 1ZEIZALZERICOFEHANRE L LN D
23, FEATHFSE[1] TH L I TV 5D X 9 I HandyGaze 13~
R THEBODNTOWAEBENRTR-TLEI LD, <
A7 HENLUTHEATILERS D, ZUliEEN R~ T A
V=V REAWDZ ERIREKRZ LD N T X TR E
DOXNBNEZLNDN, SHOMETHD.
422 BRREAD-HDERF IR FDOHIFEDAE

3D vy THATH T V=7 NEERT D720 TTY 7V o
Ty b7 TNRETT DI LT, Wihoras O e & B E
DA MHPRRL VA T U MRBIROEE O KM ARX IS
DRNDBEBZLNDN, EBEOULHERR DR & > 7 % %t
GLLIERENMLETHD.

5. ¥R

AW TlX HandyGaze Z W27 7V r— g VO EH L
FREOHRFZ B E L, ENECEDE, BESRED
SHbZERNZ BT DBRRENT 7Y - —3 3 HandyGaze
Guide Z#]E L7, REFEOMNLT IR —F O
BRI G- 2 DB EZTET 572912, HandyGaze Guide &
QR a—RANZEFEA LT 7Y 47— 2 > QR Guide D 2
FHEEANVT, ThENL S KOBEZEE L TH 5 9 ER
iTotz. ZOfERN D, HandyGaze Guide 1%, #16 Cff
Fa—PICbMERLZTANDNIZZ &, BRYOHEE
EBEHROBHO L — ALV ASERBRTELI L, a—9R
BB L TWOIRETIICEDL L ERER R TE I &by
o, —HT, HBANEOZ—F~D7 4 — K70
BREEIITRERH L Z L bHALNI o7, Ak1E, 3
BEDSALIERR D A Z v 7 &t b LIgRES, AJIREOH
BEYE - IRE 7 ¢ — RNy 7 FIEORFHIELY #.T0.
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