[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

gobbobbbuggoobbobbuodoogoboobbouaa

oog

Isamu Nakao

oo:00@o),

oooooo:oooooa,

O0000:00121450,

O00000:20210 120 3107,

goooo:ooog,

0o0o0:00 00,000,000 000,00 o0o,00 00

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1214507,

Conferred date:2021/12/31,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(FHRR )

Doctoral Program

m X EE

THESIS SUMMARY

B HEEAL HEodD) 0 (

== ‘\/X — A ] Y, I,ﬂé
Department of %ﬁrﬁ %i 7 %‘jk Academic Degree Requested Doctor of - )
AR EEHE (L) - : -
FERR PR 5 FRRAR () < M
Student” s Name Academic Supervisor(main)

fEHEA &) -

Academic Supervisor (sub)

HE (F13C 2000 FFLE)
Thesis Summary (approx.2000 Japanese Characters )

fii% : B EIF, F13C 2000 F° & 3830 300 #hz 1T ORET 5, b L<IFHE 800 754 1B L T E S0,

ARSI, B L 2 — P — ORNITER SN B 2 PG & o — P — N FTE T & O ITHET 5, 2ehmffa——o &
—7xA A (UI) OBUEOREEZME L, ThE b LI VAR T AN ONEEMN & L THiRtZe2 T2 L 2AMNE L
T3,

SUIR DO EDDFE THER SN TV D, 1 T W CBUROZEFBG UL oo UL, — A — RO 53770 b ARIFFE TS
THRAEWILL, 2 ETIXERT A7 VA b & LTBEFEAN O 8T H b EAREE A A5, 3 ®e 4 BiTznth 1
HCESR LI ETMG UI OR SO & & —AN—22HT ¢ AT LA DRFEIT I, 5 T3, 4 A F Lo, EifEs it
L. 2fh0RY, 2EERIET 5,

EUOICTFEIZBWT, T TICHBEASNTNT “B0W UL L &N X v FET=F—0O5Hn5, Ul & LCOWET ST
ZMIRMEDH D LVEREA AT D Z ENEERERTHDH EDOFEMEL T, SHIZEDH 2T, 22y UT & BT
WOGIEEEABR CTEAREA TND A~v— T Z2OHBREFN D, BIEDEOBILE LT S BZERIE UT OXREDOH 5
BHERETH D L WM AL T, 2D LD ZEhBYE UL 0 “BE” B TH D0 E WD 51 h bEFEH e 28+ 5 =
Ll BWENFR UM EDREZBE LT W — AN =T AT LA BRETDHZ L EARFREOF LR D2 & L,
ZD XD RZE G UT ISR SR D IEAOHERI S 2 2 Tiro T d,

WFFEDORTBME & LT, 2 BWICBWTHRREMN & Tl & T 2BEFHMN O GH 217> T D, BTDZERT ¢ AT LA Hifii & ik
L7z 1CL B M OBERERCLIE R OBUR & N U 2 ROTZE MR R RIS R BN AR 0 k&2 1T o7, FRE LT, +07%
FFEMEA G LEPIG UL & LT X 228 R EROFREMNIFE L RN & 2R Lz,

ZEHRIE UT O “BE” OQMIE3HETHETWD, 7LV L XEFNWTZERBGET 4 A7 LA & A TIRE - T
Y= KDV 2 AT ¥ IR A MG OIS T e MBI, WO S OB EME R IO 5 5 3SHEEO T UV A A
b= L., BHOWERFIZY A7 BAERIC RS SOCREEREDOEMIZEIZ L TSH 5 H ASQ(After Scenario
Questionnaire) & MEIEHL 5 ik COBRENRHME IR Z 1T o 72, /~— KU ZTIE, BHIMETH D 0Z 5 TRV, EloZEhuig
OLFAITIIMBE N 2 —F =T 2 P TR MOENWRRTHDINE ) TR, HDENIEY = AT ¥ —OREE D @O DMEN )
LWINRTA—BERE LTz, ERFERE ) V3T X MY » VEEURE Td S Kruskal Wallis BEIC K DT L7z, R E L
T, 1) BB THL Z LRI L WHHEFET, 2) EHEBLEny = AT v —EREOMEEREBRIELELE VI ERT, H
BB TS E W) Z EaR LT, FREREVERFOINLIE, 1) O Ths, 2) BIEERI WV, 2WVWH) ZHODRT%
HH L, Znbixzhth, ZHBBOHRA, Vo AF vy —0RES LIFEGIC BhTnd e E2RT N TE,

FEVEEEES IR TE D 2 L EB O > — AN —ZE PG R R HEE LT 4 EICBWTA T T 7 AT — L LTH#EE
% vHOE (Volume Holographic Optical Element) & DCRA (Dihedral Corner Reflector Array) ZflA&bHE-H LW HRNEZREL
T2o T DJ7HEIT DCRA O SFRFE G IEHE O SFMLIEIZ 2 D vHOE & [R5 3% 195 & 9 IChliE LItk % & 5, 2B oS
1% DCRA 234H 95, F7= vHOE DR X 72 A BERIEIC L 0 1% B vHOE 25 BN E W BIBR CEET 5 2 LIk Foamns—
N—REE AT 5, HOE CHRRE & 72 DIRE I, SFEE o vHOE DX MELEIC L 0 il S5, DCRA THRE L 22 50
FAET, RABIEEEDS 2 B VHOE (L CIEFRClizanZ Sk v Il &b, 20K 5 2R RHEE A7 CrEERIC X 0k
BLTND, ¥ —A—ZEP B ORBIT, BHBEEFROBENATICELD T+ — D AERRRD L L WA TEIERIC
R TREDEBHRAEIC L W FER SN TV D, MR BAMIEIL, $REEH & #%EB o VHOE 2385 I 7 — I CE# 2 72 LI TR
FBREATV, BIH TIRERESHIC K D BT A~OER0T (blur) 720, BETIXENREAEL TND I A b, FRIICH
RENTWD, BEIMENT, R E 2 Ko VHOE 218% 2 7 — ClE# 2 72 LROEES CIREERZ1T\ ) %H CIIEE A BRI
SN DAAHE TIEEESBI SN2V LV D FERE RS FERIICHHIZIROMREZIT> TV D,

SEL AFEDORRITI N BT TREFME U N VARICZ T ANOND 2O DR EFIET D7 OICHEER 7> TE
D, ZOWBBIRIAHOMEL 72D, ZOMBEIL 5 BICTHOHMMBEEALETI A N T v 7SI, I HICFEREM UL & L
CTHHYIEEIE TR EOSBOBEL L HICRIESN 5,
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The purpose of this thesis 1s to suggest original proposals on
an aerial display user interface (UI), where a user operates touching
aerial images located between a user and the projection system.

By the analysis of the existing Ul systems in chapter 1, such
a hypothesis was derived that the novelty and the required new
function, which was the see—through capability in the aerial display
UI case, were desired for further social implementations.

In chapter 2, the comprehensive technical survey for the aerial
displays has been taken place. Then it resulted that no enough
see—through capability did not exist in current aerial display
systems.

The UI quality of the aerial display Ul system has been evaluated
by a usability test using the participants, the simple aerial imaging
Ul set up, and the specified software contents in chapter 3. The
images in this set up were formed by a simple imaging of Fresnel lens.
Consequently, the high operability, the attractiveness, and the
novelty has been derived from the hypothesis test and the factor
analysis.

In chapter 4, the original and novel see—through aerial display
system was proposed and demonstrated experimentally. It was the
combining system of the couple of the same volume holographic optical
elements (VHOE) and the dihedral corner reflector array (DCRA). The
DCRA carried the imaging function in this optical system. The large
angle selectivity at the second vHOE brought the see—through
capability. The color dispersion generated by vHOE could be
compensated by the symmetrical optical path by the DRCA The virtual
images which were the disadvantage of the DCRA imaging system could
be suppressed by the large angular selectivity of vHOE, too. The
feasibility of the proposed see—through aerial display method has
been demonstrated experimentally.

The results of chapter 3 and 4 corresponded to the two components
in the hypothesis defined in chapter 1. Then the hypothesis test could
be ready to be performed, and could be near future issue. In chapter
5, this was listed up as well as other technical issues. Then whole
researches were summarized and the future expectations like the
infection prevention capabilities were described in the last chapter
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