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Development of system for real-time prediction of pathogen level
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To ensure the microbial safety in water usage, it is meaningful to
prediction pathogens on a real-time basis. The concentration of pathogens in water, which is
measured by culture-dependent methods, has been used to monitor the fecal contamination in water
environment, and has been proved to be effective to prevent waterborne infectious diseases in varied

water usage styles. On the other hand, the real-time monitoring has not yet been achieved for most
of pathogens. In this project, we exploit the fact that it is possible to measure some of the
hydrological and water quality data with real-time sensors, for the purpose of the real-time
prediction of pathogens by using these hydrological and water quality data as explanatory variables.
The methodology was devised by combining the state-of-the-art mathematical theories with the domain
knowledge in the water quality engineering. Online software was developed so that any people can
use the methodology.
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Algorithm 1 Learning Algorithm for SC-SVM.

Require: n examples (x;, ;) € R x {£1} for i =

1,..., n, regularization parameter A\ € R, and
sign constraint parameter ¢ € {£1,0}<.
1: begin
2. a0 = 0,: w® = 04: w® = 04:
3 fort:i=1,..., T do
4: Select i € {1,..., n} at random;
Aa = mnx{ - c.\Et*l). min {1 - agtfl).
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8w =20 4o (—coa®),;
9: return 1w := T%TD Z?:TOH w1
10: end.
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Algorithm 2 Learning Algorithm for SC-LR.

Require: Data matrix X := [x,..., T, € Rdxn
class labels y = [yq,..., yniT € {x£1}", regu-
larization parameter A € R, and sign constraint
parameter ¢ € {+1,0}7.

: begin
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Select i € {1,..., n} at random;
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16: end.
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https://ts3.pl.cs.gunma-u.ac. jp/~kato/s
oftware-h30/h27kc-scsvm/h27kc-scsvm.htm
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