Joumal of the KIECS. pp. 1403-1412, vol. 19, no. 6, Dec. 31. 2024, 1. 128, pISSN 19758170 | elSSN 2288-2189
R | htip:/ /dlx.doi.org/10.13067/JKIECS.2024.19.6.1403

ERE BE G232 9% 8R4
(ox|

% =

2ARA" . HeNT . AERT . QAT

Comparative Study of Regression and Time Series Analysis for
Predicting Tomato Sweetness
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ABSTRACT

Accurate sweetness prediction has become increasingly important for improving agricultural product quality and optimizing
cultivation processes. Currently, fruit sweetness is primarily measured through destructive methods, while non-destructive sweetness
meters are limited by partial measurement and surface damage. This study performed regression and time series analyses to predict
tomato sweetness using intelligent smart farm datasets from Al Hub. We conducted regression analysis using XGBoost and
LightGBM, and time series analysis using LSTM. In the experimental results, regression models recorded negative R? values with
high error rates. In contrast, time series analysis using LSTM achieved an acceptable prediction error of MAE 0.224 compared to
the typical range of tomato sweetness. This suggests that tomato sweetness is closely related to time series characteristics
throughout the growth period. This study demonstrates the feasibility of practical non-destructive sweetness prediction using the
LSTM model and is significant in validating the effectiveness of time series analysis techniques for predicting tomato sweetness.
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Table 1. Smart farm sensors and tomato growth data

Information

Type of information

Sensor data

Absolute humidity 1, Absolute humidity 2, CO, concentration, Water vapor
density in air, humidity percentage, Celsius temperature, Accumulated radiation,
Instantaneous radiation, Supply pH, Supply amount, Drainage EC, Drainage pH,

Drainage amount, Number of supplies, Amount per supply, Drainage rate.

Growth data

Fruit width, Fruit height, Fruit weight, Sugar content, Acidity, Firmness,

moisture content.

Number of data

600
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