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Modified Transformation and Evaluation for
High Concentration Ozone Predictions
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Abstract

To reduce damage from high concentration ozone in the air, we have researched how to predict high concentration
ozone before it occurs. High concentration ozone is a rare event and its reaction mechanism has nonlinearities and
complexities. In this paper, we have tried to apply and consider as many methods as we could. We clustered the data
using the fuzzy c-mean method and took a rejection sampling to fill in the missing and abnormal data. Next,
correlations of the input component and output ozone concentration were calculated to transform more correlated
components by modified log transformation. Then, we made the prediction models using Dynamic Polynomial Neural
Networks. To select the optimal model, we adopted a minimum bias criterion. Finally, to evaluate suggested models,
we compared the two models. One model was trained and tested by the transformed data and the other was not. We
concluded that the modified transformation effected good to ideal performance in some evaluations. In particular, the
data were related to seasonal characteristics or its variation trends.

Key Words : Prediction model, fuzzy c-means. DPNN, Log transformation, Minimum bias criterion.
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Fig. 1. The flow chart of the suggested
Ozone prediction system.
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Fig. 2. Daily maximum Ozone measured hour(s).
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Table 1. R? values of (daily max ozone) vs. (daily max
ozone - daily min ozone)
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Fig. 4. Setting of prediction limits with FCM.
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Table 2. FCM results of (daily max ozone) vs. (daily
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Fig. 5. Plot of raw data and transformed data trends.
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