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Design of microscope system based on depth from focus

Chen Jian'?,Wang Lingyang®,Chen Dequan’,Zhang Maolin®
(1. Fujian Provincial Key Laboratory of Digital Equipment, Fujian University
of Technology,Fuzhou 350118,China;2. School of Information Science and Engineering,
Fujian University of Technology,Fuzhou 350118, Chinaj;3. Straits College of Engineering,
Fujian University of Technology,Fuzhou 350118,China)

Abstract: According to the problems of low degree of automation, slow process of focusing and
high requirement of operator experience caused by traditional manual focusing microscope, a
new optical microscope system based on depth from focus was proposed. Firstly, according to
the general microscope structure with auto-focusing based on image processing, a set of micro-
scope system was designed, constituted of ARM development board, touch-sensitive LCD, Ar-
duino UNO development board, infrared tube, industrial digital microscope and stepping motor,
etc. Then, a focusing window selection method combining regions of interest with different sizes
was proposed based on the characteristics of touch-sensitive LCD screen. And an improved meth-
od with fault tolerant was put forward based on the mountain climb searching algorithm and the
common gradient function as the image definition evaluation function. Furthermore, the real-
time, sensitivity and fault-tolerant performance for different image definition evaluation func-
tions and sizes for selection window were tested in the experiment. The results show that the
system has high reliability.
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Fig. 1 Hardware block diagram of optical
microscope system
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Fig. 2 Flow chart of auto-focusing process
for upper computer
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Fig. 3 Mountain climb searching algorithm
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Fig. 4 Optical microscope system
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Fig. 6 Auto-focusing images
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