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A Study on the Prediction Model for Tomato Production and
Growth Using ConvLSTM
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Abstract

The most important technology is the accurate prediction model of the growth and production of smart farms.
However, domestic research is largely based on annual and monthly production forecast studies. Predictive model
studies using farm unit data are insufficient, and studies for output forecasting (assumption) are being conducted to
derive statistical models, not data-based ones. Therefore, the researcher developed a data-based growth and production
prediction model using data from smart farm environments. In the study, multi linear regression, random forest and
deep learning algorithm (ConvLSTM) were compared, and the ConvLSTM model, which applied deep learning
technique, had the highest RZscore for individual and average farmers. The R*score for the production forecast
model was 0.981, and the R *for the growth forecast was 0.805.
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Table 1. Properties of tomato farm data

Data category| Code name Description
measDate | Date of Measurement (Index)
growLength | Length of crop growth

The height at which crops
flowerTop bloom
StemDiameter | Diameter of crop stem
LeavesLength Crop’s leaf length, from start
to end of long leaves
Growth The leaf width of the crop is
information | LeavesWidth opposite the leaf length
LeavesNum | Leaf number of crops
flowerPosition Blooming group conversion
value of crop
fruitsPosition Fruitimg group conversion
value of crop
fruitsNum | The number of fruit in a crop
EO/FG/TE |The outside temperature (C)
EIFG/C The inside carbon dioxide
, (co,)
E{r‘#l;?nir;l?g}ﬁa' EVFGH | The indide humidity (%)
EI/FGTI | The inside temperature (C)
EL/FG/EL | Soil salinity (dS/m)
EL/FGMHL | Soil humidity (%)
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Fig. 1. Model training and comparative analysis flowchart
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Table 2. Product forecast model performance comparison

Farm Model MAE RMSE R
Total MLR 11.144 | 15220 | 0691
Earm RF 4.161 7.655 0932
ConvLSTM | 3588 4559 0978
Earm MLR 1.162 1.807 0934
A RF 0.268 0.488 0.995
ConvLSTM | 2.178 2760 0.987
Earm MLR 1.005 1.261 0.946
3 RF 0218 0.400 0.99%6
ConvLSTM |  0.464 0542 0992
Farm MLR 3638 4445 0.726
c RF 1.881 2803 0.865
ConvLSTM |  0.742 0919 0978
Earm MLR 1.162 1.807 0934
5 RF 0.268 0.488 0.99%
ConvLSTM | 0.750 0.990 0972

3 dEEF s 29 M5 v H(eavesLength)
Table 3. Growth forecast models performance comparison

Farm Model MAE RMSE R

MLR 2871 3491 0.802
Total

Fam RF 2.390 3902 0.741
ConvLSTM | 2780 3659 0792
Farm MLR 2252 3284 0.852
A RF 2913 3715 0.822
ConvLSTM | 2.003 2697 0.881
Farm MLR 1627 2052 0.883
5 RF 2523 3398 0.748
ConvLSTM 1.301 1.943 0.834

Farm MLR 2.261 2.946 0.871
c RF 2239 2881 0.781
ConvLSTM | 3.154 4073 0.771
Farm MLR 2.331 3.196 0576
5 RF 2179 2766 0.631
ConvLSTM | 1.79 3019 0.698
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