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Effects of Dynamic Factors on Ensquared Energy in Gene
Sequencing System
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Abstract In a gene sequencing system, the ensquared energy is an important parameter for realizing accurate
recognition for the base. Nevertheless, the displacement between wafer and camera, which is caused by vibration
and position error of wafer stage while photographing, will decrease the image quality and further influence the
ensquared energy. This study establishes the relationship model between the dynamic factors and ensquared energy.
Static and dynamic experiments are carried out on the sequencing platform. The results reveal that the ensquared
energy has linear relationship with the location standard deviation of the wafer stage. If the ensquared energy value is
required larger than 65%, the location standard deviation should be controlled below 140 nm. Meanwhile, the
ensquared energy calculated by using the DNA nanoball image collected in the dynamic experiment is in accordance
with the experimental conclusion. The dynamic performance parameters of the wafer stage in the gene sequencing
system can be allocated reasonably.
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Fig. 3 Model of image degeneration
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Fig. 4 Flow chart of algorithm
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Fig. 5 Photograph of sequencing platform
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Fig. 6 Dynamic parameter measurement schematic
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9
Fig. 9 Distribution of position standard deviation

1

Table 1 Proportion of different ranges

Range of Number relative

location Stp/nm to all frames /%

<60 4.47
60-80 17.39
80-100 24.72
100-120 20.50
120-140 15.16
140-160 9.19
>160 8.57
10

Fig. 10 Ensquared energy
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