A ER-INC)

Chinese Optics B

KGR S PHILEY H B R 5

RIS kRl RDUE RMAER R Jla

Wide-field-of-view and high-resolution Hil.o optical sectioning microscopy system
LANG Song, ZHANG Yan-wei, ZHENG Han-qing, XU Lin-yu, WANG Lu-han, GONG Yan

FUHASL:

B, SRS, FBDUTT, SRR, TERE IR, VA . KA E i HI Lo e Y] i B AUsUg R 40, DG, 2022, 15(6): 1302-1312.
doi: 10.37188/C0.2022-0087

LANG Song, ZHANG Yan-wei, ZHENG Han-qing, XU Lin-yu, WANG Lu-han, GONG Yan. Wide-field-of-view and high-
resolution HiL.o optical sectioning microscopy system[J]. Chinese Optics, 2022, 15(6): 1302-1312. doi: 10.37188/C0.2022-0087

TEZR R View online: https:/doi.org/10.37188/C0.2022-0087

L] RERGBR A HAN SO

Articles you may be interested in

D7 HE SR R G T IR 2 LR R 22 I T V5
Alignment error detection method of sub—eye mounting hole for bionic compound eye system

rREDEY (FPIEC) L2019, 12(4): 880  hitps:/doi.org/10.3788/C0.20191204.0880
HBR IR S 55 H bR 22 SR B AR 2R

Review of ground—based optical imaging techniques for dim GEO objects

FREDE2E (FRIEC) L2019, 12(4): 753 hitps:/doi.org/10.3788/C0.20191204.0753

LAMOST 55 73 B3 i (Ui
Construction of a LAMOST high resolution spectrograph
HREDE2E (FR3ESC) L2019, 12(1): 148 https:/doi.org/10.3788/C0.20191201.0148

KRGy B s fot-a R R e - Rk bR BT
Optical/algorithmic co—design of large—field high—quality simple optical system
HEDE: (FRPESC) L2019, 12(5): 1090 hitps://doi.org/10.3788/C0.20191205.1090

SR C IR ITE PO BRSO S e B
Structured illumination super—resolution microscopy technology: review and prospect

T EDEE (RHEC) L2018, 11(3): 307 hitps://doi.org/10.3788/C0.20181103.0307
RALGy 2 [ AT WLOEARBILE) A4 BOE AT 5 1l

Analysis and suppression of space stray light of visible cameras with wide field of view

FREDEF (FRZESC) 2019, 12(3): 678 hitps://doi.org/10.3788/C0.20191203.0678



H15% 46 rhEDGE: (Hrsesg) Vol. 15 No. 6
2022 4F 11 H Chinese Optics Nov. 2022

NEHRE  2097-1842(2022)06-1302-11

KA E 578 HiLo XV F ERRE RS

PO BRI, MXEL AL EBE A 2
(L PERFERAAE EHEFTEER (RN EoBF£5EFH, ILH F M 215163;
2R EAMER AMNEYEFIRERTFRA, T HM 215163)

FHEE: AR Wy 0 AR Y 5 e V) T BRI BRI | 15 43R 0 AU AR B AR TSRS LA Az W i SE B RLE
SN, i 2 TR B AR T oK . 32 BR T RG2S [ SR, 1L 58 ol 0 s ok X — 75 R, HLBA & 28 ()
TERLD AR R TR TR K . S0 A 5 B S n) 8, AR SC3EF HiLo YeV) B HART A 1A R & o BB i
Yylgs, WF & 1 ELAG R 5 181 S8 AU A A R 20 98 HiLo Yl A AU R 48, MR T RGBSR Ay HER .
FHIZZRGER/NEGEI A TR T B C IR B3 iR 5058, 7155 OLYMPUS b s AR 45 SR80 T % 1o b/ NE D 796t
VIR TR TOEY) A R M e 79 S C G LSty . SEUR 4 SRR, KM% =43 9% HiLo Yebl i BAMsR R S &
iEF) 4.8 mmx3.6 mm X M IAH 6.0 mm), 1 7]/ FERIEF] 0.74 pm, Gl 4> PR E] 4.16 pm. KI5 HiLo Y6
VIR WS R G A KA = B3 G A e SR e U R BRI RE T, BEAE X AR U Wy R AR R Pkl = 4k
A, FRRE L L iR E . BRI E I R AR  IH AR S

X B OIE KT ;PR S E WA T REBEAR

FEDHS:0439 ERFRAERD: A doi: 10.37188/C0.2022-0087

Wide-field-of-view and high-resolution HiLo optical

sectioning microscopy system

LANG Song'?, ZHANG Yan-wei'?, ZHENG Han-qing?, XU Lin-yu?, WANG Lu-han'?, GONG Yan'?"
(1. Division of Life Sciences and Medicine, School of Biomedical Engineering (Suzhou)
University of Science and Technology of China, Suzhou 215163, China;

2. Suzhou Institute of Biomedical Engineering and Technology, Chinese
Academy of Sciences, Suzhou 215163, China)

* Corresponding author, E-mail: gongy@sibet.ac.cn

Abstract: The fields of modern biology and biomedicine urgently need wide-field-of-view (FOV), high-res-
olution microscopic technology and instruments for trans-scale observation of biological samples to meet the
requirement of major scientific for research. Limited by the spatial bandwidth product, traditional commer-

cial microscopes cannot meet this demand. Besides, the existing high spatial bandwidth product microscopy
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systems have problems such as bulky volume and high implementation costs. In this paper, based on the
HiLo optical sectioning technology and the self-designed wide-field-of-view and high-resolution objective, a
wide-field-of-view and high-resolution HiLo optical sectioning microscopy system was developed. The FOV
and imaging resolution of this system were tested. Brightfield imaging experiments were carried out on
mouse brain slices by this system and the results were compared with that of OLYMPUS commercial micro-
scope. At the same time, wide-field fluorescence imaging comparison experiments were carried out on wheat
seed fluorescent slices. The experiment results show that the FOV of this system reaches 4.8 mmx3.6 mm
(the diagonal FOV is 6.0 mm), the lateral resolution reaches 0.74 pm, and the axial resolution reaches
4.16 pm. The comparative experiment proved that this system has the advantages of wide FOV, high resolu-
tion and the ability of fast optical sectioning imaging simultaneously. This system can carry out rapid 3D
imaging of large-volume biological samples, which will provide strong technical support for researches such

as embryonic development, brain imaging, and digital pathology diagnosis.
Key words: wide field of view; high resolution; high space bandwidth product; optical sectioning microscopy
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Tab.1 Design parameters of the wide-field-of-view and

high-resolution objective
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Fig. 1 Design evaluation graphs of the wide-field-of-view and high-resolution objective
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Fig. 2 Schematic diagram of wide-field-of-view and high-resolution HiLo optical sectioning microscopy system
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Tab.2 Parameters of the system
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Fig. 6 The test results of the axial resolution of the system
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