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Abstract

Attention Deficit Hyperactivity Disorder (ADHD) is a developmental disorder
characterized by inattentive, hyperactive, and impulsive behavior. Children with
this problem have difficulties at school and home. However, if the supporters
around them do not know the cause is forgetfulness, their mistrust and frustration
can quickly arise. Therefore, resolving their forgetfulness problem has a higher
priority than other problems.

Because forgetfulness is a problem that can occur even in ordinary people, there
are many countermeasures to deal with it. For example, some people write in-
formation they need to remember on a sticky note and post it where they can
see it. However, people with ADHD often forget where they put the note, mak-
ing it difficult to take countermeasures. Therefore, they need a system to remind
information regardless of time.

The purpose of this study is to propose a new reminder system using mixed
reality (MR) that smoothly solves the problem that people with ADHD are more
likely to forget things than ordinary people.

We first surveyed previous studies on cognitive psychological models of human
memory to achieve this goal. In the significant memory models proposed, infor-
mation acquired by the five senses is input into sensory memory and retained for a
short time. Only selected information from sensory memory is input to short-term
memory and retained for approximately 15 seconds. Rehearsal is a repetitive act
that prevents the loss of information to maintain the information in short-term
or long-term memory. We hypothesized that people with ADHD are more likely
to fail in short-term memory rehearsal due to impulsivity and inattention than
ordinal people.

According to this hypothesis, there are some ways to counteract forgetfulness,
such as increasing short-term memory capacity or aiding in rehearsal. Therefore,
this study proposes a system that displays task text and pictures on a wall using
HoloLens2, an MR device with a spatial mapping function to recognize walls.
MR is one of XR (Extended Reality), such as AR (Augmented Reality) and VR
(Virtual Reality). We have developed the system on Windows 11 using Unity
and MRTK, which provides a series of components and functions to shorten the
development time of MR applications in Unity.

Because the application could not acquire the walls recognized by the spatial
mapping function, we implemented a function to acquire the coordinates of the
walls by distributing the objects. However, the spatial mapping function recognizes
all surfaces in real space, so information other than walls is displayed. Therefore,
we developed a WallSonar object with CornerCube objects at the four corners and
implemented a function to recognize only flat surfaces with a certain area.



We conducted a comparison experiment on 13 graduate students over two days
to show how effective the proposed MR system is in reminding people of their for-
getfulness compared to existing systems. Reminekun, a system related to LINE,
which can alert the user with LINE-specific notifications even when other appli-
cations are used, was used as the control group.

In order to reproduce ADHD forgetfulness, we gave subjects a combination of
inhibition and recall tasks in advance. By concentrating on the inhibition task
among the multiple tasks, they may fail the rehearsal for recall tasks. By compar-
ing the effects on their recall, we discuss the usefulness of the proposed method.
Based on these prerequisites, we decided ”watching videos for about 30 minutes
and writing a report” as the inhibitory task. The videos titled ”Information Se-
curity through Video” were provided by the Information-technology Promotion
Agency, Japan (IPSJ).

Six recall tasks were prepared, three on the first day and three on the second day.
Because too many tasks associated with the inhibitory task may trigger recall, it
is preferable to use tasks that are as unrelated as possible. Even in the case of
unusual tasks, the specificity of the task may trigger recall. For these reasons, the
recall tasks were set to be natural ones usually performed daily.

Subjects were given written information about the inhibition task and verbal
instructions about the recall tasks. They were then asked to wear the MR device.
We explained that this was not an experiment in memory loss, but rather an
experiment in concentration using an eye tracker to investigate the relationship
between eye movements and reports. Since the MR device may need to be adjusted
to the subjects eyes, we investigate whether each subject could be alerted by a
simple display. After the setup of the MR device was completed, the subjects were
asked to watch the videos. After viewing the videos, we asked the subjects to write
a report, tell them that the experiment was over, and collected the MR device. At
that time, we observed whether they forgot the recall task or not. This process
was repeated twice on two separate days.

A t-test was conducted with the null hypothesis that there was no difference in
the mean number of tasks recalled on the first and second days of the experiment,
and the t-value was -5.20. The t-value was -5.20, and the p-value was 0.0001.
This indicates that the difference between the mother means is significant, and
that the MR system is more useful than Confirm it in terms of reminding the
user of his/her forgetfulness. Therefore, the proposed MR system could smoothly
counteract forgetfulness.

The system proposed in this study displays text on the wall to alert the user.
However, when this system is used daily, it displays letters anywhere on a flat
surface with an area larger than a certain level. It blocks information on walls



and objects other than walls with information from the beginning. Therefore,
a function to recognize plain walls is necessary. Furthermore, experiments have
shown that the proposed MR system is more helpful in reminding. However, we
still need to evaluate the part of the system that inputs the recall task, and we
would like to conduct experiments including the input.
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B1E Fom

1.1 HEEE

SDGs & & Sustainable Development Goals D& T HARGE TIXErt ngE/2FFH
B MIENTWS. ZHUX 2001 FFichlE SNz I L =7 2B EE (MDGs) D%
e LT, 2015 FEEY I v b THRY BiF o zEEEET, 2030 FF T
HAoER, B, BERE OMEER B UHIER B2 S5 E— A DX 0 (leave
no one behind) & H XWHAEZHIEL TW3 [1]. SDGs X 17 D3 —/LIZ 169 D
R—7y bR DIL->TED, FlZIXH 50 Z5T, Ho5WSEREROERIC
BIEFZITOE WS 1 20T VIHEDOERZH S5W 3G THRbOLE S, H
WE B X OHEFFRE I U0 R IREEIER T 5 e Vo T EBBD X —7 v + TR
XN TWVW3. SDGs DRMGIIFER EEZ T3 RBERDEENTE Y Y OE
THRNFIHOHDREDDTHE e INTWAE., HARDEMINICEDHATE
D, 2L OEFESCHKRIEE L RIEHZIT-o T3 [2].

17— NDIBED IO THEDEWHBEEAARIZ] LWIIT—L1BH5. Z
NIEBOERPBRELRVICL s THORRRERICBWTRERHEICZITS
EPHRZ VNI L TXRZITV, REZEABRATHOIRVWEEEZRIISZ L
MTED LHICEZ B e HICFORENREIBM R SN2 Z v ic X b EEH oK
MKFEZZeRAEY Ld—LThHsb. ZOHEDONRIIZHBIERARY +Z
LARFERRMZIMEEZT  Wo I EFEIC X > T AREAELZZITI 5 2T
XHRVADBEEINTWVE. ZOEDH I IV AEbAEE T IERRETELY T
22 TCa—LOHEZERICEOL ZeNTES. L LEERELZEOANZS
BOREEEOD, HEOHHE T T RMENRET 2. ko THYEE
DRNE % 11F 2 72 DI N DFEZEDIRESLEFRE L W o A IcEHETH
R COME R RIS 2Bk O B e 2B E BIE T /- DICEIWEH
DHEET 5 VRT3 B4 KRR EMPMTON TV S, ZHICHEDHBHEOMEIC
MNUTHEEVTH2ECHEORELZE, T9RHBELZZIONS KD ICERE
BREZ DIEHBITHONT VDS, 29\ o IEHNT X D E & ZEREEDRAED 5
FoTETWVWS. ZOMERED OFEFEE T 2HMHRRED, HR— 2%
JRTLRoTW5B [5].

AR TR T 2 FERMZENERESE £ & Attention-Deficit / Hyperactivity
Disorder(LL N ADHD) & MEEh, NEE, ZEME, EHMEoTaizRHe 35%
EREETH 2 [6). ADHD OFD 1208 LT, @EFLNTEhDIRELY

1



TVEWHSFREDPET oM (7). OBMEIC & D ERPRER EilB W TIHEZ
WAZZehH5. Zhunt LTEED HRIET 2 BIIZBEPY R — o &
ERBH, WSHBEATH 2 Z e 30 oW, MLl E LR
V. Ko TSt ORRE % LA TERICED S S MR BETH %

1.2 ®HZEEM

AWFZED HHIZ ADHD OFESWEBMERE L R TYEASFEA LR TV E WY
IFRBUCEHRL, TOREZ R L— XRS5 MR(Mixed Reality) > 27 LD
REZITH > TH 5.

ZOFEBRDDIZ, (1) EhzET L, 7%E ADHD OERNWEITEEH
EHARTYENDRREE LR T VORI ZLT, (2) fFRL7ZET MTEINTY)
SARRZE MR S AT 2 %2BF L, Q)R LEXES AT 20EHMEE RTHE
BE175.

1.3 FERX DI
RHSL O E DURICR T

B—E FE

AFOE R L HIIZOW TR 3.

BT EEHARE
ARIFZE D BIHEIFZEIC DOV TR T

B=F WEFE
AKFETHEHE L72FEOWTEHL 5.

BMEE  EEEER
SEERCHH L TR, FHlEBICOWTHHT 5.

FRE KRE
KD F L D S5HDOBEBLHICOVWTIRRS.



F28 FEHERAZE

AETIETEEXRMZEIMEREICOVWTE LD, AFEOEENE L FRT R XH
HIZOWTIHRRE . ISz $ 2 BEFZEICOWTIAR 3.

2.1 ADHD cl&

ADHD & \ZEHP N ZHEFFT 2 2 e DBHRZRWATEE, BATIKE-LZ e 21T
B LT LESEEMNE, Uok LTWA I EAHREWEZEINEL Wo 178 %
Fir 32 8EREETH 5. R - BWEHNIHIE USRERIIEVEIRDINE - TH»
CEDBWBD, AR 5 TH 50 %~60 %D AH ADHD OFERZ iR 2 &
XNB (7,8, ZORBEFMHLZLEDE ZFHICLI2BFRESL L OIDPFHRKDOEZK
P d D TIERL, EENOZITEOHIENC LA & 2 i BK % RO iR
REREETHS. ADHDIZHHRARY F 5 LHER D DIRPCARIERL L W\ o
TPHED AN b DD, AREIZ3I~TUEEDATVS 6. TEERE
B Wo EEICI VBB DLETE L OFEER-D.

BIZIBZL RO DHBEIT 5N S.

o RIFMEHFTERL

o HMDFEE Lo LW TWBE Z N TER

o MIEUCTE D 2O ED R R BFEITTER W

o [HEZFRFOZ D TERL

o WEHL - ERMTFITESTWVWEZENTERWN

o HHEMDEMICH L THAINZHNIHESFT L TLE S

SOk 5 REEAFE TR RIE X7 L, RIS 2 FROFET S (6.

2.2 ADHD D%

H AR SRS (9] OFAEIC X % ¥ ADHD DOREEZ2 Ko K%, BN
S EMEROFEBIIEIMO—RE2 725> TW0wb. 9 DY A M TRIATY
25 —& XD 20134FEN 5 2021 FEETD ADHD 0224 % RT 77 7K 2.1 21F
L.
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X 2.1: ADHD D24

Z O & D ADHD D FAEBUI T 25 4E 0> & 51 3 4F £ TITH 10 38R T
WRZehbhb. %72, KETIX1997~1999 £ ¥ 2006~2008 DRI 33 %ok
MLUTW2EbHEDND S [10]. 205D Z &5 ADHD DREIWE DRRED f#
RIFBRHRCB I 2HBELRHFETDH L L VR 5.

2.3 ADHD OFE MR

2.3.1 FHR&E

ADHD OFREIFEBIFET 22, AR TIIRIEC X -oT 2o LD X
A7 YN ETTERVE VWS FERCEEH L 7). ABOSANC L EEND 2
MAEERDOMNRIE 5 HIKE DIZEND 2 DIKRIEE TN D XS RFEDY
BODICHERYEFIRT 202503 E w2 cidzl, MiH%EZT L
TNEFEENTRZEENTHR] OIS REB=F,roTHETEHEERITOR W
XORESEZT B BIETONELENTLEWTEZE I T e KR I
Vo liEh e NRe 35, RO EOXRAZ ZHEYNIFITTER Y Y
DEIIERDPE VD &, fIZIEREREKDSEBAAET I E VWS X R 7%
HzZohizt %, ADHD OEDPWEIFRRICEFLITETCL W, ifEzTI L
mi&x&%%ﬁ$fuhfbio ZD X512 ADHD DERWEITFHEN - F

s ICED 1O IRERVWE WS FEZED. R ZoHEICEH

4
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Lichewns e, o EXTEEENSWIALTHS. ADHD OFEIWE
DFENI T 2 KIIBEZBET D, Wil oT1OoFTOL KT 3
ZeAHKEWY., Ko TREVWKRMZELT THRETO>LENRD . ZTO-DYS
NOXWNEKZE T2 Z N TEXIIMOREDEIRICEIT 2 Z e BHIFTE 5.

2.3.2 WEE

EH DR LT ADHD OYIEh O RICEEMEZ(EIT 20D /%]
NEMTH 2 LEHME L DIEELZZI-. ZOGEDBLL-ZX, BHYRYEIZ
CFTHDICBZRZ ZeTRRBRIHEFORBZEL LI 0WTYEEZBEAZ D #1D
72D T2 REDOFEREEEEITO 2 23T, FIZIERRE L TWaRPICE %72
725, TRICHENTRON? | Vo EPTERITS 2 TIHEEMEXEL, V
N=HNLDFIT D LIIBEROBANITHON, 512002720
ZEDHRD. CHIBR-EETEZENHNTIEIRL, BSNE3THADI XX
BRI AENTIET AL T [RO0% ) "\BETZFEEMERLITS Z LA HE
BHTH5. 25 LERDEANFETIMDHAIAMOTINTH L THERE Th
TEDH, ROEOREEZIRT 2 Z e TR ERLIET 2758 [11] FAET
5. LOLZOMRIIINTEZLABIBENRELRS ZLITMAT, =74
SN R WERELRZ DHEND S, ADHD DEINWEFIZZEHME » EHEE D
JERICE D, HEDORFHEDBGHEZ LIZBWT, HENEWKD 2D ERF-$125
RO TLESREINEELELRELZEDPHLWENICH S b3 I a=F —
YarEEFLIARERREO (12,13, ZORENLEIHFCHATEBELVX
A ZIWZOWTDNERE D FLIBABIENTELRWGEbDHB7-0, 1 NTHET
52 EDARERYISNDOMNEKRTH S Z EDEF L.

2.3.3 RRKOYENHERS AT L

Bl AN b iainz 1 NTHNIRT 2 AREEZHEET 5. fIZIEEZ
TELARXFRZ X EHRCHNRICESE, HX28 2A 1o TEL WS Ak
MHH3. L L ADHD OFERWEIZX ERRESGHEENTLE D X — 203D
5. FoTHATEIREERZ X EHBPCNZBICEZRZA2 241> TH
W) HIETIIMRAEE LW,

ZNR o3RO LER L CHEABEEOS WA~ — 7 3 Y 2EHLT

SR ZE TIUR, MREREZ SN HEZIRTE 2 X518 X 5. HEEY
SIUIBHEETDHIREIDIDZERTHL I rOYENNEKEEHNE T3 A~ —
N4 7 TN =2 a3 BELFET S, FIZIZEY 2704 X=IZH0»
R MU AEHS X7 L[4 P REEINTVS., ZOYRTLATIEAY—F7 %
YTHATVWEWRZRZDEREZRG LRSS Z 8 TN BIF2 Z e
Kb, LLSGHAY—= M7 4 VIIBEL OFRHHIN TV S 29, HHRIZ

5



WBZ2LD7 TV =2 arPBA YA M= VEINBENZHE. ZDDOXELIE
32 & ARCYSIERT TV r—ardBthor 7Y r—2 a iy
NTLEFV, ENONIEHMELRD 2. XHICZDY AT AT EREE % W T
WEWEHHATERY., XoT1o07 7)) 2ERBE T2 Z & 5tmoiEEio
HiFezoTLES.

HMO7 7a—F LTEERPOLMES 7SV r—aryedEiEL, FFEDHME
FWTWERLSTH Ny 7275y RTEFL, EHHEHICANF—ERTHEHFRR
X, BHINHEZZENCR Yy 73227 7VRHWTEROMREL EPITZ DRy
T7y TEMEEHT AT LANEZLNS. VA4 VE 15| IELINE D F —
YR &I ICFELRBELRZ 2T TIHRELREICTFERZ )AL Y KT 5
LINE Bot T %. LINEX 2022 R ETAY— 74> « F—XAFTEED O H
81.6 WAHHLTED, 10525 10 REFTIXRTOERTIBLL FHINATWS
[16]. 2D Z&» 5 LINE KBEEMIFEINTWS U~ A YEREFEEDN STV
CIZMA, AP Ty bV —=>— b 23X5 ), 128HD 15K, I§1ZA 3Ty, TH]
HOE R L IEFICHEAECHHATE 2720, #ETHES Ze3HK3. X
SIWCLINEWXBRETH S Z e oMoEHEHZHEE NS B Ry 77 v T
TIUVRA YRS ZeMTE, LINEIGEHNIHRTH 270D 7 7Y r— 3
YOEHE D SEHENEW I 2 LERBENRE DR TV, XoTY A >
X ADHD OB WEDOYISHMNES XA T4 LTEWERHESEIFTX 3.

LPLELDT y Y a@HICL T~ A YEOEHPHEONTLESRD, 1
Ry 77y 7BHZRTEAZRAZOBWH LA TEZE LTHRBEERICE > T
HEVSOALIRETIEELH 2. LoTHRC s b T ICHEERERITS 2
ETIVYA Y R RIS TEIRTLDRNETH 5.



F£38 HHEF;

ARIETIX, ADHD DFEPIWERLZBYISNZRE LR TVO2DIREIZIA T,
AMETIRET B AT AL ZFOEET 3 HMTICOVWTIRR S,

3.1 ADHD O¥=sndETILEL

NEDER 2 ES U ZBRICIMN T E D & 5 RN X, BERELELZEW
SIRREIZHZ 2 DT DOWT, FBRHVDEEIE T T DOV T D TIHROFEZ/T-
7z. T HIT7HE ADHD DEPWEIFEEH & XTI RE L LT VDMK
BMETTALEDIIWSHDEFMEET- 7.

3.1.1 EIRDBIE

Atkinson & Shiffrin(1968) 23208 L 7zsL B2 BT EE 7V X 3.1] DREIC K h
FECERIERREE, EHEE, REEIED 3 2Bz RFL TV H N5 RED
REXc&koTHh HBﬂéﬂjla/Aﬁ®ﬂﬁmiofmﬁéht$ﬁﬁif@ﬁ
RRICAN ULIREFEE NS, ANDERICHK T 258334 v 7 XEY (echoic
memory ), fARICHEK T 2H5EE T4 a=y 7 XEY (1comc memory) &IN5,
GRS RTE S N  H IR R CIEIR S 228, ZOHHICHE Z 5 RNE/2 0%
O I EHRIEEIREICA T SR ES N 5. EHEEICRE S BRI
15 F0H 5 30 M TIHK T 208, UN—PL2ITWHEANLT 2 2 & THRZ#
HETHINTEL. UN—P L FRFINHREHOTTEWELZ D H
WKHT Z e THEANL, FEICX 2T REOIERDEELZH DT R
BITRTH 5. U A= UIZEIHEL IR ICIER Z M 3 2R U ~N— YL & (B
P REIGRICIEE T 2RE ) N—P L0 2 BENFAET 5. RIEREICEER L
R AT 22 TE S0, FRETIXEY N—P L TbRY
RIS AN SR L IERIZEE L L A%E 5 (17, 18, 19, 20.
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3.1: Atkinson & Shiffrin @€ 7L 17, 21]

3.1.2 T—%2TXEV

7 —% 7 XEY (working memory) L IFFIREOERD 1o 3, BEL
T2 ¥ OEHMEZERE 2 HliE 3 2 HATREAE T H 5. ODICBIE S 2 E8ATEE 217
S HTe D REL 72 B EH e MR OB L7 D IREF S 2 L wvwofe L OEE
51 OB RO TH S [22]. £V —F U7 XEVIXERL—T, HZEEA
FoF Ry R, ZEY—FNY 77D3DDT AT LY NS E N ZHRET
R ORI N T WS [23, 24]. BN — 7 L X SBLATRER RFER L ER Y DO
WO 2TV, BEROREDONNRSEOREIC I DIEREZWHET 2 X =X
LEeENDE. AT v F oy FIIFET 2 I e TERVRZIRZEMLE
Wo 7EA X=IREDEREZUH T 2FRFEE2 A=A TVS. T
EY— Ny 77 ZEHEL—TEHRZEBR T v F %y FD 2 DD X 71 = X L%
L, TEY— PRI 2 BHERIRZEHL— 7R HEMA 7 v F8y FIZ
A VR =T 2= AT R@ERES L INTWVW3 [25]. FRETRIZNLDA I =
R L DVEERTEIN AL —RIZTE T TEL LIV —F VY IRV L2KEELT
RAZ ZWYNC T, ZHoOFEICHERLEOREZHET 27 —F
7' XE Y OHLE IS HIEIRRE T B 5 25, 26]. ADHD 72 ¥ OFEEREI NI
BrRY —F 2 XY DRENPENE XNDB720 27, V—F > 7 XEY DAE
NIRRT 2 EEE, #o, AR ©oFE BEEMRWEAIC D S [28)].



3.1.3 EED1BFIE

R SN BRI P HEEOERK & W o 5B LA REZR E & UG
RBEBHEBEDOED L Wo 5Bt T2 Z e N TERVWIEESHREICT TSN
5. THIKHBHEREZYY — FitEE ERGLED 22127 6hsd. T8y —
RELE & 13 BEH) (autobiographical) iRiE & Wb, Z ORI R % i3 REH
19 L < 3BATC RIS 3 Z2RIENCED B HE (event), TRDBIEL DK
ZEDBWIICET 2HEREID AL, HETA2HADZ L TH L. BERLE
X, HEBEOERR E — RN ZEH T 218D TRELELETH D, I
BIRRIGAT & W0 o T2 IEHIE 72 K FERMD S R T 2 HEk 2 I 2 TR S
Az 5T (29, 30].

EHRIRICREZ L ERZEE T 258 3MR WIS MHZITS. MRITKD
RHFCIROBE R ERO 2 5 DB IEMEZRE S T &K 5. Atkinson &
Shiffrin (1971) O —EHFHE 771 [X3.2] 12 & 5 & RIFGIHED &3 ¥ & izl
&, EHECRICANZNS. Z2oBEIEEICAT SN BRI ABOKESRE
THhEh, BEITT T 5.

ENVIRONMENTAL INPUT

|

[VISUAL | [AUBITORY J--ennvieeen: HEPTIC |

SENSORY REGISTERS

_________ =
CONTROL PROGESSES |

5TS i . -
REMEARSAL i
TEMPORARY : CODING, |- RESPONSE
WORKING | DECISIONS, | QUTRUT
MEMGRY | RETRIEVAL |
| STRATEGIES |
R -

LTS
PERMANENT MEMORY STORE

4 3.2: ZEHEEE TV [31]



3.1.4 ADHD O¥IsEnhHET 31kEH

Hilgard & Browe(1975) DGR ER & &SRR (X 3.2] 12 & % & RO
BREZBATERZREL IS L LEDHRRY A=A T 22212 & 5T,
RIARE & MIHRE D S s R AE T 2 b fE IR TV 5 [32].

Pattern | | Memor Cadles Memory
Stimulus HP:tlgrlil-II:-r.l > : : Structires
ransfe
Input Coding ( } Facts and
- 4 Procedures

Attenlion

3.3: MHERYEN & Bl (32, 33]

ADHD DEPSWEBIIENDOREE LR TVWERD 1D LTV —F U7X E
Y DRENPREEH L LR TRV Z & CTHIEE>? S OYENRRE LT VI
MNEZ N5, FlZIERRE LRI Z T L TiLWE WS Z X7 2527
X, BEEIRFRE LTV ARPTHOMHAZ T T E VWS XX ZHDOHFTY N—
PLTEEIETENTIRRAIZZITTSZENTES. L L ADHD OFEH
WEIZ U N=T VPSP DER TR T 2 Z e roWshBn®EL, XRAZD
PITVTERLS RS, K31 Ik 2 e EHERIEI Ny 7 7 /i o TEBD, B
ZTBUIABICB D3 I3, ADHD OfESWE IZEHGEOBE 1 @ H
HrRTHRwZ itz T, 2 NEEDEKRICL > TX AT 22T L
TWARRICA XD 2L OFEEBREIDTONS Z &2 o RHELED & MRS
ZLDEMBATIEINS. LI AT INERZ LW L TR EOBEN
FBAEL, BRHEED SHGLREAZ L OBEHROANEINS. Ko THEITBLN
EXZ27DEBEREL TVWE Ay 7 7 1Mo EEE XN Y N—F L%
sz ickh, eSO RET 2 IR EIL TR, ZORFUENET LK
3.4] ZER L 7.
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Uoin—HIL

R

SRR EHZE ——Rark

B — REZE

A\ A

1 Y=Yl D%
w=nit

3.4: ADHD ¥t ET v

3.2 BEJATLOHEE

SADFEA LR TWERD 1 D3 EHEIR DR IR Z & SEEE R & DE
KRSV N=PNLDRMPEZR T VDS R ZIL TR, T DIRFIHE R,
HHEROBEZHLT D LR UANA—YLOFHIZITH> 2 T35 DL
YISO ERZ T 2 Z eAHRS. AHIZETIEMR 734 2 TH % HoloLens2[X]
36 ZFHVWT K37 DEIICBEICR R DNUFREBERRIRNT BV AT LERE
5. BEICRXRAZICHT2HEMERRT S LT, LED XS IKHFEMEZIEL
UN=HILDFPF 21T 2 EITMATREICE 5bATWENOMNEZITS
CERBIET. IOWEERHLRAEY LART I THIEROREZHCT Z
L&D, MENDOMNKREZITODDTHLELHWVWR 5.

J/n—HL

=

EHEE

RHIRE —f A

%/\—%b@%,ﬁ&

=hi-

v
v

EE:

X 3.5: WK TELGEOYMEIET L
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3.6: HoloLens2

BRETRIOE

iRz

HHEFT

o

J

-]

X 3.7 AT LDA XA —IK

3.2.1 MRl

MR & 1% Mixed Reality DlgTHAGETIIHEGHE L FHEN S EAMiITH 5. AR(
AugmentedReality) % VR (VirtualReality) & \» o 7z XR(ExtendedReality) @ 1D
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T, AHAY 25 TNTNA RATHBARDIBIEZER 28 L, B2/ 2k
HZEEEMET 222 T3D ETAREDREYIRE L2 TZEDFIIH B K5k
RTBIZEeMHKS. MR T AL RIEPC, Av—F 73 ar¥a—74
VIDEE INT WG, BFEEMTT —XE2HEPLY = XF ¥ — R ETHEEMIC
BIETZX 2729, MBRNZEROLEEHENICHE S R WK S 2 Z & 2SHIK
% [34].

3.2.2 AR X VR ZMDEL

MR ¢RI XRTH2 AR VR & DEWICOWTHAT 2L, ARIZRA~— |
70 REEFEHLTMR ERIL &5 ICHFIREDEEFRRT S Z etk 2
23, BRIREFNIRT 2MEEIXIZ E A YV DB ZEM ¢ (B2 R A A L, RAE
YA ZEREAINCIRIET 2 2 I3 TERVE VWS BV H . 72 VR IFHA
BNy Rv7 Y b7 4 27 LA (HMD) 2 U TR RE KR RS
5. ZDDEEMOERLEALEL LBV EWoEBWDH S [34]. LarL
BSRZERNARMEYIA % 7R T % AR 277 A D Nreal Air[35] 4 X 7 % N L & H
DIEREIUT T 2 Z & DHIKS VR I — 271D Meta Quest 2[36] 72 EDFET B
7o DFERINCIE MR DEFRIIED > TOL AJRESEDH 5.

3.2.3 HoloLens2 & &

HoloLens2 & 1% Microsoft #1235 U7z AN LI E DO WA XY R 77— D
XA 25 TNV MR TNAL AT, NV RA7V—T7 TV r—>aryOiffize s
B2 —H—DfREM EXEDZ I eHRS [38]. X SHIIERE (a—
FLR)DMRAY Mty MEYATEEZFRT 5 2 L D3 HIsK 2 22/~ v ¥ ' HKaE
ZHO. 22~ v ¥ 71X, HoloLens @ JE DI FEMHF ORME Z 7RIS 5
BEETH 2. ZOMBECTHERFA2NERE LA XY, "o AR YDIRME
MEZV7ZVICRERZENTES. /77 r— a VICHERBR OV
REWMD ANZZEBTERLD, 2—F—2FHH LT WVHEARLREKEBRRAEY)
BIRBEICEOE - ARZEHZ 2R T2 Z e TE 3 [37). RIFFETIEZ DZEMH
<~y Y IREER AT 2 Z r THEIMOBE R L, FOBIIIENZLRWVWER R
BT A HESLEEREV Y2 Z e THEEMREERES. ZuckDh, Un—
NOXREITS e B Uik i s Z e S fF I 5. D ERIIE
NREYDEERZ YR D 2 AE ST Z2HIFET 2. ZORDEMBTAET S 0o
72RIEN N 8 Z, EHOBIZIZITTh S FmMBITE A ETFELRY. Lo
TRECRRFHBEESCEEZR R L TCHEEDORE ST 5 Z &7z  FEMIE 2] §E
2570, KEICE 5 ONITEEMEZITS 2 HEKS.

HoloLens2 121& 4GB @ DRAM 12 HPU & FEEN 2 HH D CPU 2Mib > T\ 5
[38] 2 A TOS & LT Windows 237V A YA b= LI TWBEZ &6 PC
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CEDOLBRWEIEDAIRETH 5. EHXIIM 550g & B A TIXRREZES T2 D1
PRWEE D, SROFMEF THRELAFINS 2D, FERIICIEA~— b
T+DEIIC1IAN1ERD, MRI—2LETFRNSAETET 2 Z L2347 D
W2 XKD TEREVW L TFHILTWS.

3.2.4 FHRERE
Hololens2 OYISNRR S A7 AME Nt DR CRAE 21T - 7-.
Y 7 b

e OS:Windowsl1
e V7 hYx7 : Unity (ver2020.3.30f1)
e SDK : MRTK (ver2.8.2)

N— K

e RAM:16GB
e 7t v :11th Gen Intel(R) Core(TM) i7-11800H
o GPU . GeForce RTX 3050

Hololens2 @7 7'V 7 — 3 a > DOFAFIZIE Unity & MRTK Z i3 % Z & 23fEE
XNTW3. MRTK & 1Z Microsoft FED7mY =2 h T, Unity Z#H LT MR
77 OFFEZIT ORI ZEM T2 2 TE5ayR—2 v+ e HREZ 1t
LTCWEdA =TV —=ADI7aRXT Ty b7 x—LFEXy bTH 5 [39). MRTK
WIEHRZE R T 20 7 —=I DWW DY FET 503, ZDHD MixedReality
Toolkit Foundation, MixedReality Standard Asset, MixedReality toolkit Tools,
MixedReality OpenXR Plugin, MixedReality toolkit Example D& A #17 - 7.
¥ 7= MRTK.HoloLens2.Unity. Tutorials. Assets. GettingStarted.2.5.0.1[40] D& A %
iTo7-.

3.3 EEFFSXTLODEE

HoloLens2 DZEfi~ v ¥ ZHEREZFIH U CTREGRA S A T L DFRERITo /2. 28
M~y 7Y RT7 LEA X7 THUG L7HRZEENC K38 D XS IZZHD X v > a
EIRDMIFZ 2 THEEMOA 7Y 27 MY b HIERR ¥ TV, £/22
NOEDRXY T aPY AT LIZED XS BRAFTTEHIN TV 2 DERT 572012,
Cube llH oA 727 VOFERERRTEZ 027 PR LETLEE
25, Av¥allid SpatialMesh & WS HHEIBIFHNTED, K39 DX
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BFe7LV7 7Ry hTZERENAFP IO TOE Z e HBHL. 2D Xy
AP EREINTMERERRIS S5 2 TREDOMERH S Z 8RN T 7
Vr—arTHIE T2 83 TERP-I2ITIAT, ERINZDNEED
72ODRX YT aBDOPHAIT 2 Z 8 IETERY. Ko THIFIIA T =7 P ERIIE
LTROD o -HFOERERAE ST 2 2 L TRHOEE UG T 2 RE2 T L 7-.

3.8: SpatialMesh
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3.9: SpatialMesh name

Cube A 7227 2RI LEDD oA 7Y =7 b SpatialMesh ZHf-> T
0 DHWTT 272 TIIEORRZ T2 Z I ETERY. 28R 5 EZEMIC
BT W2 BN OYIKIZ H SpatialMesh DSEE SN2 5 THB. Lo TRD
MoleA 7Y =l FOFRERZIR DT 2120 ZFOBETH 5 )|
W3 % WallSonar & 72 = 7 b [X3.10] ZBFE L7z. WallSonar 4 7> = 7 MK
EKTHYEHED Cube A7 =227 b 4D2DF 47T =27 b®D CornerCube + 7
Y Mo THERINTED, ComerCube A7 =7 MI[K3.11] DX
ARD 4 FICHLE X AUEE XY 72 D HIE 2 £ 720 Istrigeer IRREEE Ze o T 5. ¥
TARRORE JITEDE CHEITHICEE S N2k L7z, A{KD SpatialMesh
W27z & % CornerCube @ Istriger 44 L, CornerCube A7 =2 b % 4 D[F
[Rf1Z SpatialMesh IZAL TV 2 ¥ 2. ZHICX D LFREREZRRTZ S
AL BRWEERPHED A 7Y = 7 M2 WallSonar + 7Y = 27 b DMl 7=3581%
CornerCube 4 7Y = 7 s & TRIFHCAIAL 2 Z & 2372 W2 DEETII R W & 38k 5
5ZenHRS. XoTIANTD CornerCube A 7Y =2 b 5 SpatialMesh 1Zfififr
TWVARLINFREREZRRT 5D RBERRR L b, BEZFRREL
2L ZDTEIEL, oA 72 =27 P 2HELRVAEDIZTRNTOA 7Y =
7 b % Istrigeer 125 % Z & THEDHEZR R ke L. [X3.10][X3.11] T
WFEBDONT VR DERTHEITT 2RI EHICT 5.

Unity TA 7Y =7 M ZEHD T HIEEIB S IHEEZ AT % transform & X2 b
NEAE S % MoveTowards, Addforce 23fFfE3 5. transform.position % 2k X

16



BT WallSonar + 72 = 7 b 2En L7256, BEOHICHE > TL % 5 algEED
Ho5. TOWERT 2 FPHGOEBEDOHTICHE > TLES Ze 2o fHEICA
ZIWA[BEED YD B 72 DR MV EHH LT WallSonar 4+ 7Y = 7 b Z& L7z,
MoveTowards (& EFEPEAERNEE L 725728, 73 27 PWFENT WS [E EIZH)
N3 Z e BAHR S Addforce Z{FHH L 7=,

3.10: WallSonar A 7Y =2 b

3.11: WallSonar 7> = 7 b M

WallSonar * 7Y = 7 + % —EK Z L ISR ICERRIE T 2 L TEEOMRDOR)
r FiF 548k L7z, L2 L WallSonar 4 7Y = 7 b & SpatialMesh & fiftiir T\
07 L — MEREBITVEEZET 2O Y AT AICAMD 2D 5. X HICER
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IS 2 L REICA 7Y =7 PVERS N, ZRENET L — LBEZ T T e »
LERZERMDDD 5. £oTWallSonar 4 7Y =7 b ZEH$ % SonarManeger
F 7Y x7 MEBFE L. SonarManeger (& —ERE] Z & 1 WallSonar 4 7Y = 7
FERAERL, ERENIA T2 P2V RANTERTS. VAMITIL—4Z
CITHEEZITY, A7V 27 POMECERINTHrHORMEZHET 2. 47
Pz b RAT LADBERBEOMENBENT E5ED LIRERINTrIOR
REfEAREE U 72356, BEORREZH X LD THIRRZITS 28 T AT LDOARZ#E
W3 5. XOWIHRLULEDNEIZY X N TEHEZITY, BEOMERLINET X7
5E, B o Ao -1EWmEHIRRS 2H6RE% 525 LU=, ¥ 72 SonarManeger 7Y =
27 ME MainCamera IZ7 X v 735 Z & TAZIMHEHEONBEZEIGE T2 Z &2
HR2., ZhoDRED S [K3.12) DX D ICEEEFEBR L TXFERRT 522
2K 5. Unity 121& Canvas 3 Y R—3 ¥ NIRRT 5 Z &K S Text @ UL A3
T Bl o TWVWED, SHEIRRT %2 A7 L TIIBFEZERMICE LY X FFRR
ZITWIWZ & 6 = RITHI R HilEI 23 AT BE 7% TextMesh Pro Z2{#H L T FR R %

1T-7=.

X 3.12: BEIC X FERFRRT D

34 HRUVEBBIRATLODREE

BRCRIR LT WR R B ANTAXKD LS AT 7 #— L DFEERIT-7=. AS]
WIEEIX =2 — & F—R— R Z2FH L7. Hololens IZI&F — AR — FIHITEL
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THRWED [M313 DX ST AT L¥x —h— F2HT 5. [41] & MixedReality
toolkit Example @ HandInteractionExample ¥ — > 2 SEZIIXFE AT 5729
D UL DEEERIT-72. UL MRTK IZfPE X TW3 [[X3.14] D K& 5 2B X
Za—ZHL. ZOX=2—RCEREHEZHHCHEREZERE T 2KELND
%78, FFEDENEN LT KIBEI R RO T RS, X =2 —121F)
TOHEEZHRE L.

o K- REFGHT

o ANLAE&RRAZ % Ul LIZHRRT S
o« ANILT2 R BHIRT 5

o HHD OBIZ X2 Y RFRT B

AT LF—R—=FRIZHALBRR DB OVWT WD, X=a—IZF—FK—F%
FAC2EBERE L o7, REFDDEIIX R 2FRRTHHEBIC L) ERHE
ME W RATPFIRINEDH B Z e BHR AR L=,

Ul TANEN2EZZ271F) 2 M TEH XN WallSonar T RO 72 EE D FEREIC
TextMesh Pro THERDTHNS. FFHEE LRI X RV R DA 2 IKEE &
Fid 2kt L7256, HENPREMEZBEIT 2 202 X7 OFEEME)T
XL BB Vo BENFEET S, Ko T—EREZ LICBRIRRT AR %
ZHET LREEE L —EDOIEREEN /-BEICIZ X R 7 B FRR U WRER L=, &
NoDKAEIC X DRI CEFTICW 2 0D DI F R R T 2BEOEB DR b
ZHDRRA I BFRKRTEDZLIIMAT, BOXFENELT S Z LIk b FEMg
EPMEEINE 2B TE S, £ 70MAH ANTTINTWARWIIHREET
K312 DEIICEXRIZEANLTUILVWEELFTRRTSIICLOYIS
RS AT LAHEOFEMREEZITS Ze k2. 2512 2272 AL T
&V EWVWHXER K312 DX ONFEER - XEZE AR L
7222k o TRILEBET S —ERM Z 2 SRR LRI R XN 2 Z &
PHFTE 3.
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3.13: AT LF—FK—F
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F4F Rk - M\

AETIEHRE LW SHE MR & 27 403, BEOYSHIEKS A7 AL
NTEDEENRDND 2 9% R T 720147 - T2iHliEER & Z DfER 2N 3.

4.1 REOBIE

4.1.1 SREOBM

EETIIWHREICH O UDHER A7 X 27 B AR OB -ERD R
20 % 525, BEROZXZXZ DI BHFELXZAZICEFEIE, [EROYISINRD
YISk MR & A7 LI K 2 FEEMGE 21T 5. EERX 2 BEO FEZ LIRS 2
7202 HEfTS., ZHUC I DEEXRRZICED LI BREEND 2% T 2
T, REFEOEHAMELZRT.

4.1.2 EENRE

ADHD DFENWEFIZFEHZIED VU N—F AN L8 & NMEEOIEIRIC X - THR
BMLTLES Z2IEDMENDLRET L0V ZEDNRIARDIRGTETH 5. L
D LRSS ADHD OFHEZ RO E » —EBEED 2 Z L 3B ZTIER V. 22
TAFETIE, HREICEEDXRRAZICERIEE 2 TUN—FILDOLKET
FEIL, ENLPLIT WK EEERET 2 2 2ilAaz. Zhuckh, ADHD ©
SEIR Z 2 I WEBRE DR TH - ThH, ADHD OYAUIVIR 2 HIR T 3
CEMTEZLEZOLNS. ZOZehb, SHEOEBETIX 134D ADHD OfE
BRI W REBE 2 N RICER 21T - 7=

4.1.3 HEBWNR

LRy LT~ A VB [15] 2 L. (EROTISHIRY 27 21%, MR
SRATLEFEDLDESNTLESTDERZOI AT LA EBEBXETE» IR
LRVWIENPLIRATABPELNRLSBRY RN TERVE VWS HELFFD. U
<A VBIEZLDADMESTWS LINECEEH LS AT ATH S -DFEE S
WK, o7 7V ZHH L TH LINEFRA OB X D FEEMENMTZ 5. L
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LEZLDYSA Y FZIT eV ~A Y Efio )~ A4 » FIicHE s CTRET
ZeWHolh, 1 ERy T7y FBHNEZRTEAX OB LATERLELTDH
RSB X > THEYSIDLRETZ2HE1”H 5. FHIHL MR & AT 4%
IRV~ VERBRICEIICR A7 Z AN LTELVWEEHHZFICRA S 22 T
AT LEFDDDETEND Z L ZHITF2DICMZ, PCO XS ICHERICERD Y 7
r—arECHEHAETETTE S oBERIZTVOTH YA~ KA
BETHD. ZIUTIMZEROEEZ T ENIZHD X R 7 D EMGE % [FRFIC
TE27-DRIcE b T IMHHTZ AR E. 2o lEX 27 %2R
WETZHDI AL Y REWS HTHERDI AT 4 LD EEMENIARGTX 3.

4.1.4 FEESEER

PEkDEHREOREICHE T 2B LT, AREMo—HizHEHEIEM
HEANIES. ZOBRGALARHMLO—FICE T 2MERHT DO 42 %, H
R Vo7 A aVHERRL, ZOHIKREDT A IV PHFET 20ESD
D [43] BFEL Tz, T 6 DFEBIINRE IGEHAEMESCRERO R WY £ a ViR
COEEXZZIZE ) HBREOEGHEBEOAEREYHBEIE L2 T, LEERE
FHEiL XS5 & T2FEBRTHY, SHOEHROXZXIZD1 D LTHLTWS XS
WEbHLNE., L2LINSDEBRIBTIIUIB D TRDOEIFERTHS. KL
AT LATHRLIZWIEIUE TRRE T 2 2 cEFR LR Z T3 2w
IRATBTEND | LWVolHEAIEDX A Y R— M TEZVATLTHS. %
DI=DRERDEBRIIVSANE MR S A7 LOERMEZRTIZDDEAZ L LT
WBZDFEFETIMEI ARV, FREIEMEZESCT E Wo R HEDGE, HEREIC
Xo THERBL RN RELZEDLD LM 2H—T 22 LW LT
xh3.

4.1.5 FEEXRXY

BEEIF RO FIE e SFEICE O X, R ICEPZEIHELX R 21T THI30 75D
VAR R T30 TLER=-1 2EL ] 2Lz ET5A20 RN EE X NS
T2DMHI LR T VI 2IIIAT, LR—FEZELEWVWIXZRZIZE D BT HIcEFH
XD TES. EHRLE—F2ELBRICED RS TR RGNV F—
V—REHOLMUDIBET LI IZEoT, KO ETAHIEFIEETH AL
7o, © T AIXERLEHEESME D TR CHIZERE X2V 711 &5 HP[44]
TREAXINTWAEAIYSR Y L7-. ADHD O¥Ishz2HRT27-9121%, ©FA4
WEDZLDEFRBPEENTVWARZEDREETHD, 7T=XDLIRITVEAR
DHEE L D HEL TWVWE72DTHS. BURTHIZIERE X2 7 1+ OEEIEETE
520, ERHH 100 0FHE 7= 3 ARKDBHZ A SO TEBRTHH L.
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PrAIEABo2EEEZHEL, "THEICA, 2HHIZB), T HHEIZB, 2HAH
WCA] D2RR—VTHI YR —NG Y AW TEREZITo7. MULETA% 2
ERE25E, HEZAZPHEL UTHEEE T 2RHEO AN Z R 72 EBVWHL
RITLRZAREEDL D 5. XHWCEMHICE o TETADREEINTWVWEEA, &
HBOMELFHINCTMIT 2 Z e LWV, 20D FA2 20HELREAE
HTr 2R —VHABETZ e TRBEEHFICL.

INOESFERT ETEEILLTID 6 D% FHL 7.

L5t A

o TETHIZ | A — b7+ VRS DB L MR

o TDEEXy—Y, EUTKILKR? 77050 “BEE”ICD
Fo !

o TDRXA—NAMIZEHALTHOWVWATTD ? ~FEHEIY £ N—IK
BX—ILOFH LK~

v'7 4 B

o [HIMZIO L=DIXFHER ? ~EAIE 2 1B HRIR 2 VR~
e ENOLDAXy bk —Y ~FT1LT7—IDtFal)T 4 ~

e What ' s BEC ? ~¥ I3 A X — )L FO WK ~ [HAEF
k]

BEGEAT 28EOF T LT OBEZEALHEHEZ, HBEHRTHI 0D
CEHHONBEEPH LW WS FHTHD. KEEEEHEBREE T 2205
FRBEE 2 THASERZZTEE E Lz, THIKERNZYILIH IS
BEoNBL 2 ZEIRLZ. LR— b E2ELBRICEDRITNE RS VF—
T— R4 AiE TR A =8 THERL , TEAL, ©74 Bz
(FLo—2 1, TR R, [FI7A4R=}] L7 BHEHOEHE L EHDH)
HPEZ WD DICEBRT2F—TV—RIZT B2 2I2XkoT, HEELLR—

DAL TRIT L RDEFR LT RE ZeAFINS.

LAR—=MIVR-MHRICECHEZEHL TE VTS5 5. LR- 1Mo
HHICT2PHEITEZLHEXR 70D, oL UDELLEF—T—
REDHT 400 XFU L HEREIT- 7.

4.1.6 HEEE2ZXY

PERE IR ZTBVWTD b WVWewh, FEERoOHE FIHELX X 712X - TR
5T afiEaxr 2527, 1HH 2HH TRICLEREA R %252 %
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C1HBWREZRRAZEZHEZTWEEE, 2HEHD XX 7 2R Z TV AA[EEENE L 1
%. ZOF, 6 HEZTWEDN MR ¥ AT L2 X o> TERWHE =D HEH
Oz, 22726 OFABEL1IHEBE 2HEHT3I D252 7. HiEXR
ZZFAELXA R CBEMFT LT E2 e BEWVHT Z o0 e R B0JEEMEDLH 5 7-
B, TELZRTEHEDORWRAINEF L. FEEITbRWE S RRR L &
27 DBETYH, ZOREMIZE > TEWHTHAEEMERD 2. 2heonZ enb
MREXZZZEEHETITO IR H 2 L BERREAR I ZRET ZHENRD
L., XoTHEXZAZ LTUTDORRZ ZRHAL.

& =

e PCZFAL %

o BEZ 7 La— L THETS

o LR—I2T7 74T AN

o RUZHEMHITAND

o F—IN%HL

o XU ADEFEEY]S
PED6DDRAZE2HIMITI YR LA, RERBEEITS &
X3DODRRTDITRTERRTDEDTIEIRL 2D0DAERR L. 2DDXRY

PRRTDHILICEDEELT3IDOHDODEAZRZ ZEVWHTZ e TER, 0B
DB LTOBERMEDRTZLNTE S,

4.2 EHEHE

4.2.1 HERDIRIE

FEBRIT RGO HEZ T 370122 BTS20, BETITS 28I X 30K
HERNRPNEFEF R 2R T 2720122 HIZHF TiTo72. 2 HORBRIEZ DL 2%
24 KB EZT 23D 5%, BFTE MR OIEBEM D /2D ICLFENRREIND
DI 7 K& O WIHRBE R FF O BN THME L 7=,

4.2.2 EERDHEN

PREICIIHE 2 X 71T 2B RE2ZFHEICTHHAZITYL, X 27 0fer
ZOHTIT o 72 RICHEREIC MR TN A2 EEF L TH 5o 7. EEROHHIEY
SNOEBTIERL, 74 I vh—2FHLZEFNOEERTHD, HROH
XL LR— FOBREFANZIFFLSS LIEZ T, T K DIHEXR R 7 OEHZ{E

24



L, BEZZ71IZHT2ENOBEEAN LT KRS, MR T4 ZEMEHED
HIZEDLE THBEZITOREDLD 25E80H 579, fHHRFRZITS Z & TH
BRE I EME N R REDRE 2T o 72, D EL R Z e KR WS L IXIE
T ZRWIEEX HoloLens2 DEEIC & 2 HARTAREMRBE R L TR 21T 5 7=,
MR N4 ZADEy b7 v IR T L o@EZHEEX 872, HEERLE—-1+ %
EFEVWTHLVEBRIK TR A MR 7N, 220X L. Z OB 2 2 7
SNTWAENEIPBE L. ZoWive 2 HIZH T 2EIT- 7.

4.2.3 1HBr2HH®DEW

1 HEIIERDTISNXRK Y AT L TH BV~ A VB [15] 2 #HH L THEEBRE %
fTolz. ZOEDICAY— b7+ RFo THRHEZFRRLESICEVWTEE, U<
A VEBEOFRRERZS LIICLTEL. 2HHEDAMICKREHEIR 23T TA~— b
7 x EMEHL CTRERRZITo72. L LIEFEEEEIE MR DY A7 4% HWT
To7z. EEMGED XA IV ZI3#HEZ ATV ARE LAR—-F2EFEVTWVWAKD 2
[TV, EB5H XA IV T REEDESZ I L. FEBETHRRT 2 XTI
2OHLED R R TRTEFRRTZDTIERL 1DOEFFRL, 20TES XA
7 DEFEMHEEZ{To7-. 2D RA~— b 7+ VIFFERICERO Y 7Y 77— 3
VEFRTERWEDRFO 7 PV —a ko THEBEDL S £ vwhd
SNTLES 22D 5. —HRARICEBO 7 7V r—a Y2 FHTZ % MR
VAT LABLIETRTOXRRZZRVWHT e B TEr e 2ffTCEs. 25
WKLR—FOEBEMEDERICA~Y— 7+ Y OEEEEIEO X A4 2 > 7 DIEEM
EE R LGS, LR-PFOFEEBEICX > TRIPORET N TERLR
5. LD2PUMRIYRTLREROIZITINRTDRAPREZRRINT VWS 2DTART
DRERAY DEFEMENTEL e 2MMFTES. Lo TEBRE2KOEZITWEH
LR 27 DEDIEGER A — 7+ > EDH MR TNANAL ZADTHEL %
59 5.

4.2.4 EHRERREZEC7VT7—h

2 HHODOFEERK T, REBOAROHWZHALUEBRREZICEHAL TS o7,
EERRAEZEICIIZOEBRIYSHANES AT LOIMETHE I L R— 2 H
WD T —2 e LTINET 2 RZHAL. ERERICOWT T V7 —
FEERT S, 77— FTRUTOEBICOWTHELTH 5o 7.

o MR N4 2% {#F] L 7-4H
o ARV EHZITW\W=D)n
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BERRAEHEZTWEOPEZIRAAEHEZ TWEGEDOAREZELTHHS.
NEDT7 VT =105 MR TANAL ZADESEROFEE 2~v—F 7 x5 > 2 DEFIEIC
DWW THETT 5.

4.3 KRERAIXATL

4.3.1 EERAIXTLODEE

SHEDEBRTIZV A Y FORTREKRDS AT LT L MR Y A7 L%
BE27-00EBRTH 2720, HELESATLR2ZOEEMEHIT S LITTE
W, BRERSHEEZ R BHEEICMR O A7 AMERERFEH L CANZ21To 7=
BE, BERZZZZ7 LTHEEMITIORTLEWHEXZ 2 IZX > TUEHIOH
BN TERLIRBEDPOTHE. LEBoTHOENLUDANEITY, FiEDRMEIZ
B FIRINBMAREE L. ZHhSDAMEPHELZ R EZWMBELENVE 1T
272D AT LADFARE L BEEDFHEER T o 7o, T HREDIEERZAT 5 i
RLUEMERAMEMR S 27 L13H 60 UDIEHX B THL.
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4.3.2 P

FHEXZRZDVUR—-F2E BB ICR 2 e EZ T, FITEKRINE
VEXy T alANAYRLALBED Ay Y aRIEFRIRE L. TREICHLN LD
Test £ WO HFELPRRIHE, ZONFNPRITOE0HRE ICHERIES. 2N
WEDHBEZZ 7T AXFERRLIZEZICRZI 208508l Z 2 h
k5. ZOXFIIHE X R 7 Efir I SetActive(false) & LEIHIZT 5.

4.3.3 WHBERROATLA

FWEHREDL T AHICEFLTWE Z L R RT3 72 DICHBRR RS AT 40D
FEERITo72. NV 7 7 L > R [45] % Example[46] ZSHUIC L THHEET L v
DIHRIL D 5 T2 728, Eye Tracking THRARDNE X HIG T 5 [47] 2% 12 MRTK
DN—Tark273 RT3 TEEL.

COMRERFIH L CBEOX TR R2 Dy MRS THERFEE L. oh
WEDYXFRMER 200570, 2 HEHIHEER R 7 2B wWHEikro7-15
&, EEMENTERD > ORI L2700 FT 2 2 kRS, X
512 PC O % F T\ Z 515 2 FEEE 2 B2 U 2. FIic X 2 otk
WEDBEI e KEXDZLAHEXR Cube A 7V =27 F 2B L, EEBDIEE BH1IC
PC OHEENCOIE S XD ICHET 5. EERHPITEHICL, SRS Z D Cube &7
Dz MZHAo TV ZFHIS 2 & & CEIEOMRTER R 251 U, BEicsE
L TWE2HBS 2 2 ks, BoxFEe R-EEIFFEBREZ Y L THRA
L7 FICEEIZ 2 22 TFRRL, BIEHEIERHEE Cube BICERRT 5.

4.34 FEEBAAXAZa1—0DEE

HoOPLORRSIETH2EHEOHERMZHET 57200 Cube X 79 =7
F DB LR FEBRBIAED R A I > 7% Y AT LA HH 2 72912 [ 4.1] DAEHNS
B HPFEH X = 2 —  BEFF R O RRPE X R 7 O F % WU &R
FICHEZRETRERWVERERRTE-DDEHERAX =2 —DFEERIT-7-.
X2 — R A EHRICEX =2 — %A L, UNOKRERFEEL /-,

WERE R =2 —

e ARX—FKRRY
o HHEIEERFZEHHIS % Cube 2 BH{LT 2R X >~
o BEHEHRX VMU FHEZREX

BHEHX = 2—
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o BIEHIERE 2 KRR T 2R K >
o XX DXFh AIBEHERRTERE Y
e I1HHE 2HHDE—-NZZZSLERE Y

CNODKEEEIX 1 DDA =2 —ICF D TEL I HEZD, MR TAAL 2D
TRICEN TR OHERE 2R - TEMEHORE L FIT S 208N H 5720 2D
DRX=—a—%HEL. FREHEEAX = 2 —3WHREICRIEI RV L S ICE
BRETICH S0 CHBEREFICR I RV BEICEL 2 2 L.

AHHSE D B TIIHIRE DI R 1T 5 BNCBR L 72 MR & 2 7 4%
HoDPCDIFENZETEL ), WFRRZITHITFEMED XL I V72 FIHD
VA VEORME ELEZ A S2DT7 I B ETHS. Ko THIERE X
a2 —IZEEBDMED 7 5 BN TEAX— b REX VEBEEL -, HEBREN X
R—FRE VBT RA—DPRRX—IL, FEMEDX AL IV 728585
RS, BRI & 2 Bl O HRBERE S FE BB Z 5 H 7 > M
HE D EBREREFE ORI THO Y Y P E B WL DI, AX— MREX VB IR
GAUSEHI U o fhkk e Uz, B fREERERE &2 513 % Cube 2 @EPHL $ 2 H5RE1T
b9 —EHLTHOEDPESRWIFA M2 E 8770, HREI R THL T
bRV, Ko TEHEHX =2 —I12MA 7.

BHERA = 2 — 3WHRE ITRIEX N W K S ICEBRRTNICD 55 U OWERE I
RZWIEICEL D, R TR EZ OIS, o TEHERXA=2—%F
T EFEELZRZ U B2HEELE. LEALIDORX Y EHEBREDISE - THT 7 —
ZAHEZBNE. FoTAZ2—32X 40 A =2 —RFHL, R&Z—FRX
v & Cube DBALARZ 2 L, BEHERX =2 —2FnIIMUIFELIRE V%
A TICRET S 28 THEREDI R THT Z e 2 M L.

4.3.5 YVILIN—DFRIE

PERE DI A = 2 — MR O XX F 2 213\ & 5 12 Directional Indicator >
AN—DEERToT. INMN=LB3REDA T =7 FMERED AT E DI
BIZH2D0HTE 70T Y XahBNE SNz a v R—2 > b [48] T MRTK.H
oloLens2.Unity. Tutorials. Assets. GettingStarted.2.5.0.1.unitypackage (21X [X] 4.2]
DEIBATY 27 bOFAN L= —%FFET 57 DIZfEH T = % Directional
Indicator Y W N=DEET 5. ZAUTKDNRDOA TSI =7 b 22D 20590
LRI, HFOMZH -T2 LTHRANC K> TEDHFMNZH 20H15 Z &
RS Z I A THME QO AEREELICEHE THES 22D, &
HIZHEITY X MiZdH B4 7Y =27 MiZ Directional Indicator Y L X—%7 & v 5
3% ChevronManeger DBIFE % 1T - 7z. ChevronManeger 12 X = 2 — & FEERANIC H
HPUOHET 2 Test DX FrH O UHIE L TEH L Z & T Drectional Indicator
VIN=T Ry FIN, WREDDIFEREROBRMELEZITT 2 L .
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L 7> L Directional Indicator Y LN—IZ 7 X v FXN/=A 73 =7 MDY SetAc-
tive(false) L2 D AR Lo THRMERR LT 2 Z b, FHELXRZHIC
Test DXFIIH T 2 REDERENEROIMEICIRE. 2T TT7 Xy F SNt
TV DFFTI 27 MZTEHZLITKDEATY =7 DY SetActive(false)
& 72 % & Drectional Indicator Y W N—dRIRI N R ARk ZFEE L. Ly
L Scale DEHEZITH A 7Y = 7 b DA Directional Indicator Y LN —DFRIR
DTERDP oIz, ZHIBIA 7Y =2 & Global Scale TER/RZ LTV S DITH
L, 472 =z7 NIBIA T =7 MITHIFEL 72 Local Scale TEREINTWS
72 TH 5. Global Scale % Local Scale IZZ#43 2 J71EII1FE T 5 D1 Directional
Indicator ¥ /LN — @ HEj{H#EIX Global Scale FT{Tbhd Z e 2EINTWVS
F2OEWTZ 3 TERPoT. Ko TYNAN—2T7RyFINEAFTI2D
I & Drectional Indicator ¥ L N — % [ —FE @ IZFATE X & ChevronManeger 12 7
L—LT7 Ry FENATY 22 +D SetActive ZF#E L, SetActive(false) 72 5
I U 7z Drectional Indicator > /LoN—3% SetActive(false) & 3 % Observer 7 4% 4
e L.

4.2: Directional Indicator Y JLoN—

4.4 FlieEER

EFAOREr T AHICEHT AL R— b 2EL WS ZRAIMNHELZZ 7 L
THLTWEDHET 27D TFTHEREITo72. TIHERTIIRERE 2 NE
WRL, 1ANCIZADHELXZZ PCEHAL S, BEZ7La— L THHET
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5, LR=F 277 ANCANIDHEELXZA %52, 51 ANICiZBOHEXR
AT e RVEERIIANSG, F—71%2HL, vV ROERZY5DHEERX RS
PEZEBROFENE B EMLU. ZOTIHERIZHEEX X 7K 2 71T
52 2 EPHET2EBORD, EBL0HBEICH MR TN, AT AT LS
LRIFV~A VETOFEMRE, HoloLens2 DEZIITORI o7, THEBROE
REBLDWHBEDHREXR 7 2L THEITTERDP . 2D ET DM
YT ATV R b 2EL VWS ZRRAIMHEZZAZE LTHELTWS
bz,

4.5 REERE - 57

KRB 13 B2 WHRIZMR S AT LOEMEE R T 2D DEBREITOLLTD X
S I AER 157,
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B U7 & 2 7 OB DN 217200 & IR RE 2 82 E L 72 t BUE DA
R, 1HH: 2HHOMEELX A7 2B WH L= FEEHOENERETH - 72, plEIZ
001 THY, 1NKETHEENDZ ZLI/REIN. TORRID UL VB X
DMRIRTLDHENBIYA Y REWSHTHEHTHS I 2Rnd 2 e k.

X HIZPHE & 2 7 OBEEEHBER NI 213720 L IR 2R E LT t BRE
OFER, 1HEE 2 HEICEPEIICERERZZALNZP -T2, ZDZ e 5EE
R DBRICEIENCER L o722 BICX O EEX 27 25H 2 TW=mlREMEZ
Kwewzd., £/ MR Y ATLTRRINIHREEZ R 7 O FI1d03 1ELE
AoftTuni., TR K DB F R RRT 5 2 & THEMENTETH % & W»
2%, EBHWK2HERBEZZZZHI TOWEHREICRER I TWE2EL &
LIRD & 5 RAERME SNz,

£ 4.4 RRA7BHEZTWHEH

| 1HH 2HH

MR ¥ 27 LDEPITTEROHT Z &3 HRT 0 3
ZHEHEbNII e BEI TR 0 3
TP HHEZITWE 3 7

RRAZBHEZCRBEEEZITLOGEITCWEZEEZTH,ro1 HEHE 2 HHOER
R2A7% 1O EEZTOWAHEBRE XL ALPFE L2772 Ko TARADH
HLEL EINFICEBATEMEIC X > THEENMTOIZEEZONS.

% 7= HoloLens2 D FKICEI§ 2 7 > 7 — F DFERLIT D X 5 iEEME S5,

7% 4.5: HoloLens2 D HKICEEST 27 > 7 — b
KU BEKUholz

EAE 5 8
HYHE ICENLE 4 9

EMERSCHSEHIENZ R C 2 BEREDNEEL20, EFPiEZ2Fk2&F T 1A
Wi o7z, X o T HoloLens2 DAMRIC X o THEX A7 DRITREE X R 7
DEVWHLICKREE Dol EZ NS,
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EHE HbHDOIC

51 L&

AL TIE ADHD OEPSWEDREE & LR TSN RE LTV E VWS
FICEHL, ZOMEEZ XL —XHRT 2 MR AT LDREZTo/2. 2D
HIBZER D712 (1) IS DE T MLZITV, 78 ADHD ORI WEIIEHE
EHARTYENADRRE LR T VORI Z LT, 2)FRL7ETUCESNTY
SRR MR > 27 ADBFEEZITV, (3) R LEXIEY R T 20EHAMEER
TEEREZIT- 7.

(1) © HIERK D 7= D12 N2 EHRZ BUS U 7ZBICIRAT E D & 5 R s
TIHEREFLE L2 WK 2 D7 ¥ ORI O W T O EIFE D& %
To7z. ZDFE ADHD OEDPWEHIXEEH L LERTY —F 2 7 XE) OREND
Wz 2 imx T2EE, EHEMEOERIC X DR D 2D D U N—F L h35k
LR TWHANC D 2 - DY E T 2 LR Z LT, WENET L (X 3.4]
ZAERL L 72,

(2) DHWZERDI=DIZ, XA AH Y =5 7V MR 734 A TH % HoloLens2 %
HHL, BEICRRAZ DX FRERT DY AT LDRERITo72. (1) TR L7
WK REHRHEOBREEZHEPLT D LRI A—YILOFMI 2T 2 TR
NOWNEETEZeHRKS. XoTEBICXARAZDOXFZ e THEEBEOEE:
R L HITHEBEIC L3 U N—FLOFHIZITS 2 L TUShONEE
T5ZehHKS. HoloLens2 (ZIXFHSEZEM DRI %2 58§ 5 2L~ v ¥ > 7 HERE
MHD10, SATADPEBLUEREICAH TS 27 P 2RIZT e TREOBH %
1T-o7=.

(3) DHIBEZEM D=V = A4 Y F [15] e SR MR & A 7 L% HR U 7252
Bih RKABUE 1352 MRITITo 7z, HRERTIIHEN AR AR 7 302 20
UN—Y NV ZHETE 2 X7 102 HREICE 272, HEX X 27138 30 57 O )i
R, BIEICOVWTHRIO D TLR— b 2ELEWVWHI AR L. HEXR
ZHIERMEZITV, RTRICEEZ X720 SDBWHE 3 0B8R 21To 7=,
DM EHEREIC 2 HIZ7 T C2EfTw, FEMED SEEEZ S8 TY A
TLDHBEITo72. VA VEEYEINE MR & X7 2 DFEEMEIC L > T
M2 2 7% B LB B U 7AGR, UV~ A Y E XD SYENNEK MR &
AT LDHEN) <A Y R WS HTHRWRD % &R 2 e HIR .
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5.2 SEOEZE

AMETIRRB LSRR MR & 27 AREBRITIZWL O END 3 7290

DR ERET LRLEND .

AL TIRE L2 AT LA TR e R LIFEWEZ1TS. LrLZoY
2T L HEEECH - 7258, —EM EoHEEEFOFHZ HIEE ZICTH F
ERRLTLEWY, 05 EREFOBRSEEDNOYARDEREZHELTLE S
72DUENVETH . Ko THEMOBEZ S 2 HEEEDSVETH 5. HoloLens2
DEFOH X 5 HERE v BHEERER A 2 1 T OBE R IS T X 3. 3 AT ADBER
THDY F—2FLLBEIICY F—2RIE L IZFTH OE R & BEDNE % IS
T 5. ZO®RY F—DHIR L EEDN BB L BEH 2 i) > 7235 D FEIED H X7
MVEERNRT 2 THIG LIZREDNEED Y ZIZH 205 Z e BHERE. 20
4% b)Y L EEREOECERE TS 2 L THEMOBEZHFI T2 Z b
KRS, L EFIEZHICTZHEDEZONS. BED S HEHOEE % 3R
L, BEEOFL)SHEMDBEANDNR Y b EAERT S, B LERY P ZEH
LTYF—%2RIL, BETHEI20EI0EHHET S THEMOBEZIET 5
RS, ZOMEER R TS Z Tk SERE RORESLEELNN OYIKD
BT HEETICHEREMREZITS 2 ek 3.

SHIWCIRRBR LIV AT AIICHEE L= WallSonar 7Y =7 M EDDLET
H%. WallSonar & 79 = 7 NISRKTH 2 EHFED Cube F 72 =7 + EAKD
ABICHENE X5 CornerCube £ 7Y =7 b T XN TWS., SEODS AT AT
WE—EDRKZ XD WallSonar A 7Y =7 b Z{HH L TEOHEREZIT-o TV, A
NENTZRZ AT DS BREONEIZEDLE TRE I ZFETIUL X D IRN B
DM A[REL 72 5. L2 LEXZ AT 2 & Z2UCEHHE T WallSonar 4+ 7Y =
JhBRELIRD, BRTBIELRDUIONLRLARBIGERDD. %5 o7k,
ZORXDEAZ P TEBR MO RAZ SERIRINBL B 272D AT LDE
DD /27785, Ko TANT 2 XFRICHIBER T 2D L IEEDH
PORERLF -V —RNEHEEHLFRTZZ2T, HHECF—YV -2 oHE
PITONER2EREZR VX B2 EEERZETIRETH S.

F A RO EBR TN R LTY~A VB[S ZFAHL, V~vf v R
WIHORTIRELEMR AT LDOADBPERHTH 2Lz, LrLEDYNS, fHi
RAZ % ATTT BERTICOVTIFFHZ T o TOWRW. 207D, ANbED:
TV, L LY~ YEZERPOHH L TROVIERE 2 NG L
BE, EBROFNCEAZITOWEY FI2RENH L. COXRRAZETH LI <A
YEPMHFICEEMF SN TLEY, FRELRXAZ 2 LTHERZ R 7 2 B0 X
VLRI D, ZDOEBRETIRIDOMHREICY 4 Y EDEAZ{THOY,
ATERICTEH L0 R 72 o T B EBRZITS & L THRERZITV0.

ZAUTIZ TSR T HoloLens2 123 27 V7 — b BfTo /8 ZAEIIZE -
THEIENRZ FFO#ERE 2MF1E L7z, HoloLens2 D X134 550 H 5 7= O HE
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EETIRBELEVRATLARZGHTZ e R2BET I L, 7L ZOEXDAMIC
o TIRICK PR X /3720 bki kb wolzr —XdEI NS, £oT
BE AR 77 2t MR 734 272 ¥ XR ERERICFEH LIRE L AT
LEFL Z MDD T NA ZTHAJRED B R 20 E D3 H 5. F 72 HoloLens2
b SR DIEMEH CHRE(LIAGFEIN L 20, HEEZRITI20END 5.
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MH, KH, &, EAJIl, "ADHD O%EANDEEBEZET MR > A7 A7 .
HE > 27 LERE2AEEH X 22T R RS (2023 in press).
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