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Method for wide-area, multiple viewpoints, and holographic three-dimensional
image measurement

Tahara, Tatsuki
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i i This research aims wide-field measurement and simultaneous recording of
light waves at multiple viewpoints by using holographic multiplexing and optical design of digital

holography systems. A method for conducting both holographic multiplexing of multiple light waves
and field of view extension was experimentally demonstrated. Recording of holograms with 100 deg. of
viewing angle was experimentally confirmed with a constructed holographic microscope. It was
clarified that a state-of-the-art image sensor enabled to record a digital hologram at a visible
wavelength with more than 40 deg. viewing angle and no imaging lenses. It is expected that such
nine image sensors enable 100 deg. viewing angle and multiple viewpoints.



B X C—19, F—19—1, Z—19 (dtm)

1. WFFERRAE 4P OFT 5t

SRR RSB T, ml - RS - 2 3 ROTHEHGEEUS FTREZR T 23R ® H v TV
b, WBEFATHEEY T LAEBFNCBET LT A VX NER T T 7 (THE—-FHT 3 ook
BIEMEZTCERTE DD, A RE OBICREBR T OBRBELEN—HE VT, TOMRETITHE
7 10° LNy, Thbb, N—FUxT7 HFENSDT 7u—FTIERARH Y, Wtk
WERR DB OT T a—F 72 LIZIZAHE - ZHEAF0 777 0 v 7 3 WRoTEEA A —
VT DOERBUIREETH > 7, FFFEEITHFEYRE, =4 V7 o 7 ERBmIICIEA L, 2ERICH~
25 (EIAHBOEBEE « BT 4 AR T T T v 3IRIEA A—I T ERER LT
Too AWFTERREETIX, BRx el 2Rk T Dk 2 728 O IR B @ A2 @It L, =1V
T OEREMAET D, £ LT, SN - ISR EGE R 2 BAEOIRGEF A OMRETH itk
TED MM LT,

2. FEOHW

Il - A - ZET o AR T T T 4y 7 3IRGTENE R RLERE A IEE T D, AV E L
T, WERITHAR 10 ELL ISR O SR 0 75 7 0 v 7 3R Egek & mdil - <L F
BT —~DOWEEEILIREZ 1T 5 Z L 2361 5, AR e VT AFLERFFICAR RO =4 ) T v
T A TREBINIER L, T4 XG5OI L E 50N 3 Ikt E2HET D,

HHKDOHH,
By

Ve BIWD
BE

AHBORRTTZA VT I
RELEGLNOLD, YL L TR

X 1. #2225 5 ek O,
3. WHEDHk
DFT, ZAVT VT ERI LN bEBEIEO I 2 2 HEilsk e ThH D 2 L 2D
7212, M2IRT 3WERT ST LADLERLERY AT LEEE Lz, ANFEY AT L0
e LT, BHEDOL—YNHFELZHETHIZLICLY, EFEREZA v ae—L 2 b

Bfre b o THERLEKESND, ZEHARS T AL L TCRRERSNIEHIEZ, 77— = 4H#H
BICHERSTBIRMICHIE L, ThENMNLICBBHETE 0 E 2 a5,

N B o
N moli
NN

Monochromatic
image sensor

80 g
® Three-reference ar? @

X2 3ERE T T LADLELEEY AT b FREOKRT T T ARERDFEIEDO G &R

@QWIZ, BB ENDONEETEAETHDL I LEZRRDTDIE, K3 DORFEVAT L%
R Lz, K2 ORFVATLAERRDEE LT, MIKEZRHAT L HRANERZ L L, &
W NA DNEZREMIE L IRGEFORICHEAL TWA ZERNET NS, ANFEV AT LT
1%, HANOR—EEICBWT, BRLRSICERDRF2E L, ThEfhnzHEE7R LIS
Bk, BELETEDLINE I NERRD,



Telecentric
magnification
system

Image
sensor

Computer

3. @ NA OHFRE WA e 77 7 ¢ v 7 ZHEGRY AT L.

N
(3) (1), @) EAWATL T =7 T u—F & LT, i / o

5 RN R R 2B T DR FE N & o R

Foricky, | el om0 B (

DA TR TE 52 LAV LT, Las LA \ Vo, \

5, B A BT 1T 5 D LI L <, 2 2T, v, %/

B35 7% 3x3 BRUET 5 2 Lok 0, AME L . \@_

TWEHEF100° BOXFEV AT AERHk+5 2 \\\//

LENE L, ®4ADOKESRAT AERELE,

HRERAtE LC, | BOMEETCRERCE 51

B & AT 5, ]

[ Lightsource SR | (O

4 . ﬁ%}&% Mirrar or SLM

(1) M5 ZRd@y, Aur/ 7607 —Y oBm - .
B W CEREH OIEWMMAEES L, ThZEhic
BWTHBEZHETEZZENRENT, £7-, W
REBBETOMIZL L X2 —UEE LAV L
VALVA 3 RIEBE VT AT BN
T, T VTV T EEAESERNLLELEL
7= B DFEEREPHILRIZ OV THET L 72, IO
St R 2 ] R e B I & PR BIREARIC & B T 0,
I OYLRIZOWTRRE L7, K61, =4 U7
VT ERAEIERVWES EREIEZLED
W R OB ME R, WEILEZZEBL, = X 4. JRRE, ZHAEREZEDL -0
VT o T hRBAESEDLZEICEDHREZHRET O, XTI AT A
L7zt ZA, B2 oItk Th o7, H—

BB ~DOLELEEENHZ D T EICHRFL L 2D 00, HEAko L X2 3%k
TTHBELEY Y TICBWTTHIRIER AN RIAD D Z LAV L-, £/, EEMEEO
FH B ZEEBARETHD I &2 FERIICHER LT,

(b) [C))

(a) (©)

4 5. EEFEH O DL ERLERERME R, (@) kS niohn 7T LOZEMERE ., (b)
REMW, () fkEmW, (d)FEaANOMEIEDZER AT B bBES NI EERDE,



[ +(i=/ﬁ.l)] Vpro

(b) (c)
6. ZEf BB O ol (a) A U T L 7 LOREIE, b) =AY TS0 Ol
()T VT T ORAICIIT BRI 0 8.

(2) AuZ T LFEICBNT, BIRISEW L > XD NA BNRAR DRSO RBSICR < 45
TN D,NA=0.75,0. 95 DL REHABEL, A ST ARERENDINE I a2 ER LI,
FEH, +50° ALK EZRBAT A NEA Y T EE, NAO.75 DLV AT, L RIZERT
DZEMT A NEPFEASNTWIZZ EICEVEPIRBEZFICHEETE T, A s T ANERS
Niginotz, —J5, NA=0.95 DL v REFEET L 2 Lick v, 2 EHEORe 7T AN EiLF
ENTWDIEEFERBE T A0 7 — ) ZABREICCEZE L, UL 0, FEMIZ 100° DL ER
RAEENODIFERERG TE L L 2HRL, Au /I 0L LTELEREAETHD DM
BAEM57-, NA0.95 THIE, *+70° F TR TE D720, +50° LLERARDZESNDEOERE
ZHEGSRARECTH D E DR L 27,

(3) M4 DHFLV AT LAOIKMHETE LT, 1 BORIE, BGETF2HWET 4 VX ER T T
TAVAT DL AEBAERR L, RS LT, FEMICKRKT, K 532 nm T34° , ¥
£ 633nm T 47° OEFAEZEOLND T ENHHA LT, 7— ) o EBBREICESSHE-FEL X
VAIWIGHEB R VT VAT AR L, R 532nm O L—WRIEZ W, REETEH»S
60mm DVFEZIZIBVT 20mm X Tmm OHEGIRZBLE L, HEERSERICO YRR GERE L X
VAL A=V OBR—FNFHEHICIVEOND Z L 2ERMICHR LT, Zo/EE2E &
WZE 2, BEFE?D 500 mm OFESIZHVT 210mm X 70mm ORI 2155 5 L fERT T 7-,
B A ZRKETE DD, Y7 M FIEOEHANLEE LS, X4 OSHOLKIZ SIM &
BE L, (Y 7 MEICKERFR R 7T 055D ENTFEELTEZLND, TOB, 5K
DO DOKEHRTIL 72 DI ONERBROEEE 2 BB T L2LERND D20, ETNVENTDH
ZEITEF LI, Fo, WEEREZ BRI T 20y 7 NP Eo@EHEZBRE L, BE
AR, 3 WITHEIE IO L HRLEKIT IS T, 2SR 2 e & e RBRICTE I T & 2 &b imfd i 7=,



84

3 2018

85-88

DOl
https://doi.org/10.2493/jjspe.84.85

5 0 1

Tatsuki Tahara and Ryo Okamoto

Numerical investigation of quantum fluctuation in phase-shifting interferometry

Digital Holography and Three-Dimensional Imaging 2020

2020

off- axis

Optics & Photonics Japan 2017

2017

Optics & Photonics Japan 2017

2017




18

2017

18

2017




