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Design of Portable Quantitative Phase Microscopy Imaging System

Zhao Yingran"”, Yan Keding’", Li Jiayi’, Ma Yan’
'School of Intelligent Science and Information Engineering, Xi’an Peihua University,
Xi’an 710125, Shaanxi, China;
’School of Electronic Information Engineering, Xi’an Technological University, Xi’an 710021, Shaanxi, China;

‘School of Electrical Engineering and Information, Southwest Petroleum University, Chengdu 610500, Sichuan, China

Abstract To achieve quantitative detection of unlabeled samples, a miniaturized phase microscope is independently
designed using NX12. 0 and related devices. Compared to the expensive phase microscopes currently on the market, the
newly designed microscope has an approximately 60% smaller volume while achieving the same system resolution,
significantly improving portability; it does not require coherent devices, and the cost is only approximately 5000 yuan. The
system also incorporates an autofocus algorithm and a field of view correction algorithm, based on transform domain
techniques, to accelerate the detection speed and accuracy of phase recovery. After testing, the resolution of the system
reached the resolution board limit of 2. 19 pm using a 10X objective lens. Further, the detection of random phase plates
indicates that the accuracy of phase recovery also meets the basic requirements. Additionally, defects in the structure of
living cells and flat glass are also tested. The results indicate that the proposed system can quantitatively measure living
cells and play an important role in detecting transparent/semitransparent plane defects. They also prove the feasibility of
this low-cost and portable unlabeled-sample quantification system design scheme.
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Table 1 Detailed parameters for CMOS cameras

Camera indicator Performance parameter

Model of camera Daheng VEN-134-90U3M-D

Data interface USB 3.0
Resolution 12801024 X2
FPS 90
Pixel size 4.8 pum X 4. 8 um
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Table 2 Communication protocol formulation

Name of code

The meaning of the command

A=0/A=1
B=0/B=1
X+=n/X-=n
Y+=n/Y-=n
Xo=d/Ys=d

X-axis motor is off/enabled
Y-axis motor is off/enabled
X axis motor advances/back n pulses
Y axis motor advances/back n pulses

X/Y axis motor moves to n position in absolute coordinates

- ® |
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Fig. 7 Display of field correction results
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height). (a) Scratch defect perspective 1; (b) scratch defect perspective 2
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