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Linear Regression-Based Prediction of Pot Water Level for Automatic Gas Valve Control
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Abstract

This study aims to develop and evaluate a linear regression model for
predicting the remaining water level in a pot. The research focuses on
analyzing the effects of data normalization techniques, namely min-max and
z-score. In addition, the study emphasizes the selection of input variables
including pot size, temperature, and humidity and the incorporation of
polynomial features to better capture non-linear relationships. Data were
collected under four experimental conditions: mixed, open, closed, and
tilted lid. The results indicate that the min-max and z-score normalization
methods yield similar MSE values, suggesting no significant difference in
model performance. However, the variable set consisting of pot size,
temperature, and humidity produced the lowest overall MSE, while the
incorporation of polynomial features further improved prediction accuracy.
This improvement is particularly evident under the tilted condition, which
yielded the lowest MSE, reflecting evaporation rates influenced by complex
and non-linear factors. In contrast, the mixed condition exhibited the highest
MSE, highlighting the instability and variability of the data. Although the
model complexity increased with polynomial features, the MSE values of
both training and testing sets were similar, demonstrating that the model did

not overfit but instead captured the underlying relationships effectively. The
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experiment was conducted using plain boiling water as a controlled
condition to obtain stable data and minimize variability from external factors.
While this approach confirmed the fundamental relationships among
variables, it presents limitations when applied to real cooking scenarios
where food exhibits higher viscosity and complex compositions. Such
conditions may alter heat transfer and evaporation dynamics, and pose risks
such as food burning once the liquid is depleted. Therefore, future studies
should extend the investigation to various types of food with different
physical and thermal properties to improve model accuracy and practical

applicability.

Keywords:  Linear Regression Model, Data Normalization, Polynomial

Features, Water Level Prediction
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