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Abstract

This paper uses the fluorescence expression of special fluorescent protein (which is mixed
with the food sample) to determine whether the food is toxic or not. Compared to traditional
detection and judgment procedures, they are usually expensive, not portable and quite time
consuming. Therefore, this paper combines the IoTtalk (an IoT platform) and the smart phone
with optical camera to realize a “portable” analytical system. Exploiting the easy to carry and
easy to use characteristics of smartphone, users can capture the fluorescence reaction results in
real time, and then send the picture to the IoT platform. Upon the receipt of the picture, the
platform will send the picture to the application server, the toxic compound screening server,
for testing results and determining whether the food sample is toxic or not. To realize the idea
and make the testing result reliable, we propose a two stage learning based optical image
recognition detection algorithm for preliminary screening. In the first stage, pictures of
different fluorescence concentration samples are captured for calibration and model training.
Then, the second stage will exploit the trained model in the first stage to detect and screen the
fluorescent reaction results of the testing object. Our method will apply gray card balance,
white balance, or gray world algorithm for calibration to correct the color deviation of photos
and then execute the numerical weighting algorithm to the testing area of the photo in both the
first and second stage. Integrating the Internet of Things (IoT) platform and mobile devices,
we propose a preliminary screening system for toxic compounds in this work. The system
provides operators and users a mobile screening platform. Thus, inspections can be done at any
time and any place. The proposed mobile screening service is easy to operate for users while

ensuring the required immediacy and correctness.
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Pixel'@st = Pixel® — Pixell®/t — pixel™9"t  (3)
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100
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HI= AP L L PR F S 80 A EFRR Y hifE £ 0 [ Pixel] Mnew 3 Zdr

L

Pixel™™ = S x Pixel'®t. (5)
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G (D) = K/GGog * G9(D), (8)
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B (i) = K/Bgyy*BI(). (9)
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a=7Y- bx, (13)
= Y0 =0 —¥) [/ ZE(xe — %)* (14)
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