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Resolution-enhanced integral imaging 3D display using
retro-reflector and reflective polarizer

HE Wei, LI Qiang, GUO Zhao-da, DENG Huan’
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: High-resolution and high-quality 3D images are particularly important as 3D displays are applied
to cutting-edge areas such as military and medicine. However, the 3D image quality of integral imaging is
constrained by the resolution of the 2D display screen. To overcome the resolution limitation of 2D display
screen, this paper proposed a high-resolution integral imaging 3D display using retro-reflectors and
reflective polarizers. The elemental image array (EIA) is separated into two orthogonal polarized rays by
the reflective polarizer. The retro-reflector, the quarter-wave retarding film and the reflective polarizer
reflect the two polarized rays and superimposed them along the diagonal direction, and then generate a new
EIA with smaller pixel pitch and higher pixel density. According to the pixel index relationships between
the polarized EIA and the superimposed high-resolution EIA, the pixel values of polarized EIA are
calculated backwards. The experimental results indicate that the proposed device can reconstruct high

resolution 3D images and weaken the black grid between pixels.

Wofs B #1:2022-01-14 ; 1£17 H #1: 2022-02-04.
EE€WHE WK ARFH#EIEA (No. U21B2034,No. 61775151)

Supported by National Natural Science Foundation of China(No. U21B2034,No. 61775151)
#3885 Ik & A, E-mail : huandeng@scu. edu. cn



556 W5 Bos

37 %

Key words: resolution enhancement; integral imaging; polarization multiplexing; retro-reflector; reflec-

tive polarizer

1 7

e

3D .75 AR % L S M P B A A 1 R R R A
25 B R T E 3O = AR Y ST R
Je NRESR AW B Jr . TEBEIF S ZEH
T 2k Tolb BT AR 2 01 58 45 U 4 B 5 A
P A, A ALBE % 4 A LS8 DLIR R, T RE 8 2 v
TARRCRM A Sy o (HREAL G R HRIR 3D B8 77
A VR4S o 5 1 [ R 004 3 K T
By 15 B I = AL S 55 45 AN TE I, B R T
FRE . L, &R T T M i
3D R AR, EEAAE 2R BRI AR k3D
R BRRIAR OSSR R BORT SE A
RS SRR S e Il TR eh 2O
ST AR IE MK, TS| T WS )
2R A BURAR Bs BOR BAT S5 K 1] R, AN
ZAHTORIR, AT LS B H R 6 E I SR L 2Z 19 3D
FIZR 250 0, 0N 2 e JE 0 i 7 AL 9 1 3D 12
IRPARZ—

SRR BB R B ARARZA R FRI
7R P BE AT E AR B 2 10 06 &R, Mk DL M s )
i 5E B R o 2 B R SRR T B AR A RS 20
P, HLAE R W T 3D R AL ROR o AR
IAG WL o3 R 2 2 o B P B Y = ) ) B
RN R f 0 4> B R AL [ e o BE A B
TR A BT 00 2 8] 23 BRI R T R 4
(73 B R DI 7S A% B9 2 B R B E T 3D EIR
SRR — I, R A AR R
/N HEZS ) P E R A 3D IR FE RN R 1
OB EL s 73— 5 T, R AR R R MO X
I A 3D MR R B 22, R B9 3D BIR R . AR
2 T+ 5 BN & 3D R 7 B R J7 1, [ N Ak
M T B Z B ST o AR A SR R T T BE R 2K
e R 2 B T R 20 B8 230 sk A0 R 3 B A Y
7 1 RGN 5% i B SRR AR T R R AR R
Bt 2 PROK A B TR OB B I 9 T T —
JZ B AR, P D) AR A 0 7 B I A
LCD PR il 58 7 I8, 76 23 18] b 52 BEAR 3R 0 A 4
s RERFRI TR T Z 68 ER

BAG R R GE K WA B ML 9 A TR
AT R GRS B — AV 1, SR R B R
UL BRI R T R TR R B R R ik,
T 375 55 B 51 TR B8 0 — > DR S B 4 b B I 47
3 B 43 R A5 3R B B T B DR 1 4
P A 8 A — 5 5 23 4y 2 Bk Bt o 2 B O ik
AR S T) T O 0 T S RO TR 1 A5 38 3 i 3
3D EZ AR A U ik 3 B a4y
RS ZEHEAR SEEHEZ A RE RS,
SR AR TR R X R 28 A BT R B R
R AF AR O RO 2 ) B, AR ME R R
17, P8 %8 K~ 58 2o 7 i on 2 LR PR R ik
A, 18 2 I 43 52 S BN T % R R B, AT
MR R SE B RSl K AR R 2
MER 3 TR E LR R RS, IF
i 3 M R B TR 2R AL S A O B 1 ETA K
Ay PR R R Y 2. 4145, L ETHE oK 2
WAt T — A e b BT M4 500K R # R R
U8 K& R L o i 2 B AR 4R, FG A 6 R B 0 B
INAE — 2P B 0T /IN AR 36 BT, 8 T S8 30 03 HE R
Fo 3 5 ] E BT AY B SR 2R A L RE -
k25 9 /MG F RSE I [ i 84 0 1% R #0152
— kR

AR SR T P A [0SR 2 R O AR A
o v A AR A B R O T o 1 T A e
P& 2 T B AR ETA Y64 78 28 o] o 2 85, I 4 07
B NTE W % B /MR R R R FER ETA O
HBRRERGI SRR HHE B B/RE EEIAKIE
FAEHAE B R s . % ik T AR R 2R S
B 7T bR A R A L IR S Ok DT R 45 A R
WS AT A Z WS s B IE W]
A B/ NME R RF I3 IR F B0, 2205 2D &
IR By WE R R, 92 B 3D R o B R
2Tt

2 EMREENREMRT &

2.1 RGEEHRIE
AR SCHE T BT 1R g8 A0 S5 A R R )



5551

fu M, A5 3T LR AR A0S O 4R A 20 9 3 4 5 AR AR 3D R 557

1o 0 B R AR R R ke A5 A RN S BR
G B AR AL A & 1 R, 22 2D BoR A R
SR AR B 0O g 2 — R IR g R i 5 R A
AN, XY ST AT 0 AL T 2 Bl XY ST
2D WoR 48 7E XZ TN DL AS A CE , HAR R X M 2k
AT T X O 1), B G B AR v R B SO iE S P
ot H T H T XY, I 5 XA 45"k o PR
R AR K O 28 0 RO R e IR 1, B3 L
75 555 O B RS2 SO B, 0 T 1 () H 2L 6 i Sk BT
o TERCBIGH My Z A TROLH S S
P I 6 B H% 30 07 10 B 45°, S f PR 6 4o ad U 4y 22 —
W R 15 28 B A e 8 i 9% O't (left-hand circularly
polarization, LCP) , Jf ] [a] 3% &% 1 J5 [a] f& & . [l
IR i HT A AR B R S A R, i 1 (b) B B
Fr1HE RS 5 PR 3 A AH L TE B Y SR T 2H B, A O
LRAE 3 IS AR U S, B a4 I
NS o) D R (AT H T R A AR AR R R
SO BIOK G, HE O 2 RS Ol 2R Y i R 22
AR TAR R Rk BT L Z W o i T A ST
o] 3% 25 HLTD B 3 UK, A7 A 2 B i %, Ze i [ g
PR Ot A8 W A7 e 1Rl R PR % (right-hand circularly
polarization, RCP) , ff ik & i W4y Z — P F 1 )5
A8 B P AR o P i AR O 37 i A B S B A R
TE 8.7 e 50 T I 5 B 41k e 108 ik ) 6 B B L

[138 #52

R AR R AR AR AR R AR AR R
WAV K PV VAR, ATV AVAVAY AT AVAVAVLY AVl

Wﬁd 0 ﬂ O a2

-

Fmi
EIA

BT T

R T

AR

—HEKE

NN ‘\{1 I A I N T R RN A

. PHERE

(a) RGOLHRE A
(a) Optical propagation of the proposed system

BI1 i o 0 0 00 i 42 O AR 48 1 25 4 14

Fig. 1 Structure diagram of the proposed resolution-enhanced integral imaging system
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