. s za ~ : RERER
e
%J '#'. ﬁ % b & 1= D BEIRSE KR LR S SRS

HENBREY S

QPTICS AND PRECISION ENGINEERINE 7

TRV ERERBE 2R R
XSHITH, AblE, T, BEE

FIUHAASE:

XEFG T, AhHE, T2, A5 FETUREE WY 7 1A AR USRI AR T BR L. D62y A% T2, 2020, 28(10):
2168-2179.

DENG Li-jin, PIAO Yan, WANG Yu, et al. Eliminating distortion of integral imaging technology based
on depth adjustment method[J]. Optics and Precision Engineering, 2020, 28(10): 2168-2179.

TEZL B2 View online: https://doi.org/10.37188/0PE.20202810.2168

FETT ARG HoA S EE

Articles you may be interested in

ST D57 FOE A THRDE TR RUSUR
Photon counting integral imaging based on adaptive Bayesian estimation

Je K5 TR 2018, 26(3): 565-571  https://doi.org/10.3788/0PE.20182603.0565
LR R G T e AR ROE B S e 5 m T

Design and fabrication for micro—lens array with high fill factor in integral imaging system

Ye2F G # TALE. 2017, 25(8): 2130-2138  https://doi.org/10.3788/0PE.20172508.2130
B TOUY RN IR B D C T A

Light field computational reconstruction from focal planes based on light field camera

Ve K55 T 2018, 26(3): 708=714  https:/doi.org/10.3788/0PE.20182603.0708
RO RS T Bis A s g a5

Color restoration of object surface point cloud in three—dimensional laser scanning system

eF KE 3 T AL, 2020, 28(10): 2158-2167  hitps://doi.org/10.37188/0PE.20202810.2158
SRR IR AP G2 Rk

Design of optical system for stereo imaging fundus camera

Je2F K T HE. 2018, 26(5): 1054-1060  https://doi.org/10.3788/0PE.20182605.1054


http://www.eope.net/
http://www.eope.net/
http://doi.org/10.37188/OPE.20202810.2168
http://doi.org/10.3788/OPE.20182603.0565
http://doi.org/10.3788/OPE.20172508.2130
http://doi.org/10.3788/OPE.20182603.0708
http://doi.org/10.37188/OPE.20202810.2158
http://doi.org/10.3788/OPE.20182605.1054

H28 % 100 e R R Vol. 28 No. 10
2020 4 10 A Optics and Precision Engineering Oct. 2020

XEHS 1004-924X(2020)10-2168-12
B TR ERET 77 ERE R REZHR

WA LA BT OFAFER
(KEEIAY B FEEIREZER, 4K K& 130022)

FEE O T IH B4R BUBR R S0 s R [ A0 B A 0 ey 28 B 52, 4 v 2 4 A A4 1 388 4 SO0 58 AR 2R & AR S it 396 1) o 2k G 5
SRR BRETRBIEER LR . S5 NSRS LRG0 B AR R4 5 IR 5 28 )5 AR 45 1 31 [ A5
B e SR AR ] 1B AL T A B A N AR B G B R A ) S R T I 5 DA SR M S S o O B R R
HIFEREREHDNCREGR RAEENHBA B CRAS M = HA RS, LRSI, REFEEE NN H AR
VLT U7 B, 56 0IE T O SR A S BRI 1 5 3 5 5 b Ty 45 B0 0 JT R RIS A L L AR A A T ARORR R  AR B T R
A%, H = 4 54 5 A AR IR A B 5 TR AR LR DA 67, 057 Y 4R THF 94. 507 % . G5 H A Bl P AN 54. 002 % 32 T F)
84.510% , WE{H {5 MR L A 16. 902 4271 5 19. 740, B & 3 B 7 TR B 30 A H br 09 35 A4 95 25 L 38 0 23 90 3R 00 S 19 4R
AR B RE AR,

X B OHERRGEBRREZLITARML LKET; FRE

FE 425 TNI19. 81; TP391. 41 XEKFRIRAGD : A doi;10. 37188/0OPE. 20202810. 2168

Eliminating distortion of integral imaging technology
based on depth adjustment method
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(School o f Electronics and Information Engineering , Changchun University o f
Science and Technology . Changchun 130022, China)
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Abstract: A method was proposed to eliminate the distortion of targets beyond the depth of field
(DOF) in integral imaging systems and improve the overall effect of the reconstruction. First,the re-
lationship of the diffuse spot diameter in the integral imaging system was analyzed through ray trac-
ing, and the DOF range of the system with reference to the visual characteristics of the human eye was
obtained. Then, in the case of a fixed collection device, the depth of the three-dimensional target be-
yond the DOF range was adjusted according to the actual depth value used as the reference value to ob-
tain an element image using a look up table. Finally, the reconstructed image without distortion was
obtained in the reconstruction stage. Experimental results demonstrate that the targets within the

range of the acquisition DOF can be clearly reconstructed, thus verifying the efficacy of the acquisition
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DOF model. According to this model, the reconstructed image could be obtained using the depth ad-

justment method. Its color similarity with the two-dimensional color map increases from 67. 057 % to
94.507%. The SSIM increases from 54. 002% to 84.510% , and the PSNR increases from 16. 902 to
19. 740. This method clearly eliminates the distortion in the reconstruction of objects beyond the DOF

range and is suitable for resolution-first integral imaging display technology.

Key words: integral imaging; naked eyes 3D display; human vision; ray tracing; look up table
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Tab.1 Experimental parameters

Parameters Value
Lens' focal length( f)/mm 3
Lens’ diameter(p)/mm 1
Lens array(m X n) 112X63
Lens’ image distance (g’), distance -
between lens and display (g)/mm
Lens' object distance (/') , distance 18
between lens and CDP (D)/mm
Resolution of element image 1904X1 071
Resolution of display 1 920X1 080
Pixel size of display (Pp)/mm 0.058 8
Observation distance (L)/m 0.92
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