WERE (’ FEP= KF

UTSUNOMIYA UNIVERSITY

SH34F11 824 H

WEZRESBICEIC AT R a A Iy IT1RT LA
—{51E 3 D BIRDERZERADRTE H 7 —1LICEII—

[FEDRA > F]

o BRFAGELAEIEID WEEZREHICK R CEZHBEA OOV e ThIcE
DR 2 A M)y I TART LAV AT LERE,

o MEHEZITINFRE, HT7—-3D [ET — X OMEEEESICEIL 7/ XHE
FAI2HE2RAETHIETT A AT LAV RT LEREE,

o AFIE3DMEROBEEYCHZ —1b. WA LG ZEER TERT HRERERRADIEHFA]

BEMZHEN DD LT, BEV AT LOBAWME% XKEL,

B AREE

FHBAFA T T 4 0 RBBEMFR L > X — OERFZABR. ZHBK, BIES KBROMES
W=, h7—1FE3D MEREEZERICERTESRRY aX M) v I T4 R T LAV RT
LORFEICHALELT, ZDT 4 AT LA WERERED Y — L L RBBERERE D5
FENLBERTHDAIETHY ., I OICERDOBEZRIATEET, AMEARIE. 11 A 23 HICF
fi7sE [Scientific Reports] (> 74 ) (CBEHINFE L7z, £/, XATOEHED YouTube
TrREAINTVET,

[
|
K
W )
Graphics "

Physical space




B HARER

RYaXM)yIT4RATLAIE ENET 2 3D BERE. BERE L TEREBICHEBENICE
FLg % & T, 360° Arh oERTERARAMRGRE FoRT 2EMTH Y. BEREYIELE D
Ky THRIEBDHS HHEEE LTHEFINTOET, LA L, BB 3D IERPE, BKRs A
EDY—LLRBEBROL S B, EVENIEVFEICET MBI, ZOT 4 X7 LA DER
ZREICLTEY, WEIHREBEICHY £9, INETICHADIHARIIL—TTIE 7 L

YL — Y i Bk & ZRKAIEZETAT N X (LCOS-SLM) ZF|AL7-HRY 2 X b
Vo T4 AT LAZREFELTCEE LA, BRFEMERY A XIBENH Y £ L7,

Z I THAMETIE, 7z L ML —Y—miREFERHIET 5 IRBEHEZMET 2HHLE
HHLEEEOHERIRMICHET 5, BBZREOMICEOCR Y aX by oT 4 RT LA
DEBRZHAE LTz, MEEOEBERSIL, ZRPICHEE S NZBRICH L T, ZHhEERE %
W3 Z &T, B EAINDER (FEZM) & 1—PPENZER/RT 2220 (BREMH) %
DT HETAICHY £, CONEEIT. BEHMEEBEEBRERICLELGL —F—Ix/LF¥—
ZHIR CTEAMEIOREBEZRAIREICT 27D, MEOH Tt &P A XK EZFEIRTEET,
B4 l$, EETECAERERE,. LCOS-SLM 2 & 2% SRAKELEA W ERTHRER%

T, BEVATLOEMEZRAEL £ L7,

W AR

Tt BEREZEICHT—bEN/=3D ET L EERICRRINIAEIDBIRTY, I
HOMERIE, 3D ET L EZERT 2TEROME L BIERICEIVWT, T4 X7 LAY XT LIS

BROMEEHMET2BZRMBIETCUIVERD I ETHRRINE L, BRLV.

BAITERIEICERDEZRIBTEDRY XM v ITARTLAELTD, REVR
TLOEMMZEILE LT, K21 3D 7YY baNFBLIC, T4 X T LAY AT LIS
FVRREINTBPEDOY — NV ZEET HIRIBERITTT, TDL SIS, K@ TIE £
SNDEENSACHEE ORICY BN RERE b2 0WZ E2FA L, MERICBERGZE
BT D LD REZEHRREADICAHITREEL RENE LT,



3D model with color

1 3D EF/LEARTE 3D MR, BMRIZEESCEER 25 M TiRE S 7z,

Physical object

J

Re-projected graphics

2 EEMIBIIBARRE, 3D U r FENBLIC, MEEZEESELIETTA MY —~NLHKRER

N7z,

B SEOREE
B4 i, REMICEVTAPYIEEL TWE LS IS, AEREDSBARICEE LAITAA
TWARREBELTVWET, & IETNITHESINIEERGIT, ERZBEL 73
T2 avEARICTEIMEA V2 —T7 - X ELTHIATEE S, MEMDVEE
TEEFIBRINIFRICER L 7-HKA4 1L, BEGEN LIoHEmL S BIOZ &IThb—
F T, MIREEYE DFERBRDEVCHAICTED Z LDEVEBFRMHL £ L7, RY X
YUY OITARTLAEE, O BT vy 72180, BFOFEZ LY BRICEKLSE
BRMRDII 2=/ —avyY—LELTERTEREEZONE T,

AR IE. AERGOEBRIBICET277A—FThl) . YATLEROO DDA
RILFLZ — AT, ABORICES>TDY TILRA LT, EHLEERGE RRT 5



TDITIEFH B TROPBETT, FRIE. FERED U 7L 2 A LFRR % RJEEIC T 2Bl
EHRET VI MIREERLTVWEEXS,

W AR
A
Colour volumetric display based on holographic-laser-excited graphics using drawing space
separation
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A volumetric display generates a graphics that can be viewed from 360° by representing
the 3D information of an object as voxels in physical space. However, the natural properties
of physical objects, such as 3D information and colors, and the seamless relationships
between graphics and humans make it difficult to implement such displays. Here, we
introduce a novel system that combines the spatial generation of femtosecond-laser-
excited emission points using computer-generated holograms and beam scanning with the
drawing space separation method. We demonstrate the drawing of volumetric graphics that
can be color-expressed in voxel units in the air. This system enables the drawing of
volumetric graphics in the air, accurate color representations, and robust graphics that are
not destroyed by contact with users or objects. It also lays the foundation for the

implementation of future volumetric displays.
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