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Autofocus of microarray digital PCR fluorescent chip
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Abstract: An autofocusing method, based on the characteristic model of the number of pixels changing
with the defocus distance, was proposed to quickly obtain a clear fluorescence image of a micropore
digital polymerase chain reaction (PCR) chip and overcome the issue of time-consuming calculation in
the traditional method for autofocusing of the microscale array unit. Thereafter, fluorescent images of
three microarray digital PCR chips equidistant from each other were selected. The threshold was
calculated through an adaptive window. The pixels in the window area with values larger than the
threshold were counted. The defocus distance was calculated by substitution in the characteristic
function. The defocus direction was determined by the pixel values of the three positions and then
focusing was carried out. This method uses only statistics of values larger than the threshold of the
13X 13 pixels in the focusing window and completes focusing in only four steps. The focusing results
satisfied the requirements of subsequent calculations. Compared with the traditional mountain
climbing method, the number of focusing steps was decreased by 51. 89% on average upon the
implementation of the microarray-type digital PCR chip accurate focusing. The proposed autofocus
method overcomes the shortcomings of contemporary algorithms, such as extensive computation and
tedious focusing steps, and provides an accurate and rapid focusing method. It minimizes the exposure
time of the sample, thereby reducing fluorescence quenching, and provides more original and accurate
images for subsequent calculations.

Key words: autofocus; adaptive threshold; the characteristic function; microarray digital PCR chip;
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Fig. 1 Lens optical imaging model
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Initial Autofocus Fig. 10 Second chip quasi-focal image and three groups of

pre-and post-focal images
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Tab. 4 Third chip test data

ZH A B C
K 105.1  97.5 96. 8
TR AR B 46 —21 —64
S B 4R I 49 —31 —71
w2 —3 +10 +7
Initial Autofocus

B9 SE—skob i EER IR S 34Xt AR E ER

Fig. 9 First chip quasi-focal image and three groups

of pre-and post-focal images
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Tab.3 Second chip test data

B A B C
S5 K FE 138.9 129.6 127. 4
TR R B 63 —32 =73
SR B AR I B 62 —18 —58 B SB=sks R RS 3 xR AT IS R
Fig. 11  Third chip quasi-focal image and three groups
TR 2 +1 —14 —15

of pre-and post-focal images
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