(2958124 - 00

INFRARED AND LASER ENGINEERING

ZEOLA DA ERIRFE TR (K
HW X mfe oR4ion skMiE wEEA
Effect of sampling methods on distal field reconstruction through a multimode fiber invited

Gan Yu, Liu Honglin, Gao Jingjing, Song Chunyuan, Zhang Xuyu, Han Shensheng

TELR R View online: https://doi.org/10.3788/IRLA20220072

BT BRI H A S T

Articles you may be interested in

ST Z R B ALIK S A TCE TR BOR
Lensfree computational imaging based on multi—distance phase retrieval

LIANSGIOE T RE. 2018, 47(10): 1002002  https://doi.org/10.3788/IRLA201847.1002002
WOC RS R UG AR AL 2 S 0F 5T

Research of phase retrieval algorithm in laser reflective tomography imaging

LTHM SO TR, 2019, 48(10): 1005005 https://doi.org/10.3788/IRLA201948.1005005
PR 2RO LRI UG I

Single multi—-mode fiber digital scanning imaging method

LIS T RE. 2017, 46(4): 422002 hitps://doi.org/10.3788/TRLA201746.0422002
HUBEE R G S B G IR A AR Tk

Hybrid phase retrieval with chromatic dispersion in single—lens system

LIANSGIOE TR 2020, 49(10): 20200017  hitps:/doi.org/10.3788/IRLA20200017
AR BT ORI BE AL R AR AR S HOR

Phase retrieval technology based on chromatic dispersion and transport of intensity equation in lens model

LIHNSEOETRE. 2019, 48(6): 603018 hitps:/doi.org/10.3788/IRLA201948.0603018
s ALy P S BRI E R G AR A R

Phase retrieval based on transport of intensity equation and image interpolation

LIHNSGIOE T RE. 2018, 47(10): 1026003 hitps://doi.org/10.3788/IRLA201847.1026003



% 51 5% 8 NGt TR 2022 % 8 A
Vol.51 No.8 Infrared and Laser Engineering Aug. 2022

BRI TZIREIHEERNRET R i)
HOW ALY, B R KA, $hp

(1. PEAFEEELFHEIRARIT TFLFELERE, Lif 201800;
2. P EAFRKF, d® 100049;
3P EMFRRF M SFALE, iz HH 310024)

O A RAALR IR T ARKLF L0 B3R oA RKAE L L3809 958 A . L oy va 5L 7T VA
BB RE R S e bR R R 69 S N OUF AT Har B 5% 6 R SR A SR AT R B R E R RAE R E
Fer ek, 2R, RAEEMILE 5, QIR LK B AT, Hw F R 4ERGN Z, mAnik 25
RO AR R SR £, SOPR B RARRG R IZ K T B4R K ), vk R AR 4R R B AT
AT IR g, AREEAR TR Z O TRy KL RS EERE, FHRERELYN, YRR
Fa/ THBER DI, AR AR EERET, MERFR GRS TR ENRMEEHEZNET
M, SRABFRBRTHRAEN, TEORBF LM T THER, HAMNBRBEEHRETN 351, K4
i [ 52 B, KA A R AR & A0 38 An, AR B ok T AR 0 B R) SR BN B 3 K, B B AR — AN SR AR 6 R AF 1)
M5 KA B2

KRR AL SELA; ARk A

FESES: 0438 XEkFRERE: A DOI: 10.3788/IRLA20220072

Effect of sampling methods on distal field reconstruction

through a multimode fiber (invited)

Gan Yu'?, Liu Honglin'*", Gao Jingjing'?, Song Chunyuan'?, Zhang Xuyu'?, Han Shensheng'**

(1. Key Laboratory of Quantum Optics, Shanghai Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Shanghai 201800, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Hangzhou Institute for Advanced Study, University of Chinese Academy of Sciences, Hangzhou 310024, China)

Abstract: The phase retrieval algorithms can be used to recover the field at the distal end of a fiber from the
intensity at the proximal end of the fiber. The response of the fiber can be described by the transmission matrix. In
the experiment, a sufficient number of samples are sampled from the output intensity distribution with different
input conditions to measure the transmission matrix. Obviously, the position distribution of sampling points,
including the sampling number and interval, affects the measurement of the transmission matrix, and the accuracy
and efficiency of the phase retrieval algorithm are related to the transmission matrix. We propose that the
sampling interval should be greater than the speckle size to ensure the independence of different rows of the

transmission matrix; therefore, image quality can be guaranteed with fewer sampling points at higher
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reconstruction efficiency. The experimental results show that when the sampling interval is less than the speckle

size, the number of sampling points required for light field reconstruction decreases significantly with increasing

sampling interval under the same image reconstruction quality. When the sampling interval is greater than the

speckle size, the number of sampling points required changes slowly and finally remains approximately 3.5 times

the number of pixels of the input image. When the sampling interval is fixed, with the increase in sampling points,

the time consumed by the phase retrieval algorithm first decreases and then increases, so there is an optimal

sampling interval and sampling points.

Key words: scattering medium imaging;
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Fig.4 Results at different sampling intervals. (a), (b) Reconstruction results and the position distribution of sampling points when the number of

sampling points is 2 400; (c), (d) Reconstruction results and the position distribution of sampling points when the number of sampling points is
2 900; Value below (a) and (c) is the cosine similarity between the reconstruction results to the ground truth; Grey area in (b) and (d) is the
intensity envelope region, and the white dots are the sampling points. Zoomed-in view of the distribution of points in the red box is shown on the

right
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