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Experimental Study on Fluorescence Microscope with Multi-Channel Frequency
Division Multiplexing Based on Digital Micromirror Device
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Abstract

School of Optical-Electrical and Com puter Engineering , University of Shanghai for Science and Technology ,

A fluorescence microscope detection system based on digital micromirror device (DMD) is designed. The
system not only can realize the fluorescence imaging of the sample, but also can detect the real-time change of the

fluorescence signal energy in different regions of the sample. The video information with different frame rates in

multi-channel is fast loaded by DMD in the experiment to realize the segmentation of the excitation beam and

frequency modulation. The fluorescence information of the sample is collected by photomultiplier tube (PMT) and
improved effectively.
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then is processed by means of analog-to-digital conversion, Fourier transform, filtering and demodulation, and the
relationship curve between intensity of fluorescence signal in different channel regions and time. The experimental
results show that adding DMD to fluorescence microscope system can accelerate the integration of multi-channel, the
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DMD channel can be controlled by computer, and the detection efficiency of the fluorescence microscope can be
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Fig. 1 Incident angle of laser to DMD
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Fig. 2 One second rendering of two-channel 10 frame+s ™' video
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Fig. 3 One second rendering of four-channel 40 framess™*
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Fig. 4 Optical path diagram of four-channel fluorescence microscopy imaging system based on DMD
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Fig. 5 (a) DMD full-open fluorescence microscopy imaging; (b) fluorescence microscopy imaging of two-channel

10 frame*s ' video; (c¢) fluorescence microscopy imaging of four-channel 40 frame+s ' video
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Fig. 6 (a) Actual two-way mixed-time-domain modulated signal acquired by PMT;

(b) analog two-way mixed-time-domain modulated signal
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Fig. 7 (a) Spectrogram of two-way mixed fluorescence signal collected by PMT;

(b) time-domain cell intensity signals corresponding modulation frequency of 3.3 Hz and 5.0 Hz
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Fig. 8 (a) Actual four-way mixed time-domain modulated signal collected by PMT; (b) analog four-way mixed
time-domain modulated signal; (c¢) spectrogram of four-way mixed fluorescence signal collected by PMT;

(d) time-domain cell intensity signal corresponding modulation frequency of 8 Hz, 10 Hz, 13.3 Hz and 20 Hz
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