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Fig. 1. Schematic of artificial neural network used in the effect of cold stress on tomato seedlings after the

drought pre-treatment

5. Neurosolution software (Excel software release 6.0)
presented by NeuroDimension, Inc., USA

6. Levenberg—Marquardt (LM)

7. Topology

1. Mean squared error (MSE)

2, Normalized mean squared error (NMSE)
3, Mean absolute error (MAE)

4. Correlation coefficient (r)
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Table 1. Correlation coefficient in prediction artificial neural networks with 2 to 10 neurons in the hidden layer in order
to estimate the tomato seedling cold tolerance and growth characteristics
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Fig. 2. Experimental data of the effect of cold stress on tomato seedlings after the drought pre-treatment versus

predicted values by optimal artificial neural network. a: Chlorophyll a; b: Chlorophyll b; c: Total phenol; d: Relative
water; e: Minimum fluorescence; f: Maximum fluorescence; g: i: Root electrolyte leakage; h: Proline.
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Table 2. Errors in data values predicted by artificial neural networks optimized with 7 neurons in the hidden layer in
order to estimate cold tolerance and tomato seedling growth characteristics
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Fig. 3. Mean square error as a function of the number of cycles of learning and testing artificial neural network during

the learning process.
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Fig. 4. Results of sensitivity analysis by optimum neural network in tomato seedlings under chilling stress (2-7-8).
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