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Hidden Markov model analysis for fluorescent time series of quantum dots
Tatuhiro Furuta®, Keisuke Hamada®, Masaru Oda®, Kazuma Nakamura®
Graduate School of Engineering, Kyushu Institute of Technology, Kitakyushu®

We present a hidden Markov model (HMM) analysis for fluorescent time series of quantum dots. In
the HMM, the hidden variable specifying the states behind the real fluorescent intensity is introduced,
and the time series of the hidden variable are considered. Light-emission duration of the quantum dots
are estimated from the obtained hidden variable time-series, and a duration distribution function for the
light-emission state, called a blinking plot, is evaluated to analyze the optical process of the quantum dots.
In the present study, we describe how to calculate a reliable blinking plot, and focus on the comparison
between the results derived with the HMM and conventional approaches. While the conventional approach
suffers from noises in the experimental fluorescent data, the hidden-variable time series obtained from
the HMM simulation are noise-suppressed, and thus assignments for the light-emission state become
stable. The resulting blinking plots is also reliable. To check the quantitative accuracy, we apply the
HMM analysis to theoretical benchmark time series which are generated from input distribution functions
for the light-emission duration to be analyzed. We found that the HMM well reproduces the original

distribution function and its quantitative accuracy is beyond human cognitive ability.
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