Comparative Analysis of Explainable Spectroscopic-Fusion Models for

Avocado Leaf Nitrogen Prediction

Supplementary data:

Figure S1. Approximate positions where the probe was located in each leaf to collect the

measurements in the avocado (Estrada et al., 2025).



Table S1. Comparison of Prediction performance metrics alongside empirical 95% confidence intervals
and Fisher Z-transformed R? intervals.

Prediction Prediction
Model Prediction R? Pr(g‘;‘f/t“(’:'})R Prediion | RMSE 95% | TSOetO" | Fisher 2 R:
° CI) (95% CI)

PLSR 0.55 [0.13, 0.69] 1.17 [0.90, 1.46] 1.55 [0.21,0.79]
1D-CNN 0.63 [0.49, 0.69] 1.07 [0.75, 1.40] 1.68 [0.30, 0.83]
Data Fusion PLSR 0.57 [0.16, 0.69] 1.15 [0.88, 1.40] 1.59 [0.23, 0.80]
Data Fusion 1D-CNN 0.73 [0.56, 0.78] 0.92 [0.72,1.15] 1.95 [0.45, 0.88]
Weighted Fusion PLSR 0.48 [0.10, 0.64] 1.26 [0.91, 1.60] 1.43 [0.14, 0.75]
Weighted Fusion 1D-CNN 0.62 [0.46, 0.69] 1.08 [0.76, 1.42] 1.68 [0.29, 0.83]
Attention Fusion 1D-CNN 0.63 [0.46, 0.72] 1.07 [0.74, 1.45] 1.68 [0.31,0.83]

Table S2. Comparison of supplementary calibration and regression parameters (mean =+ standard deviation)
across five-fold cross-validation.

. Calibration Calibration Calibration Prediction Prediction Prediction
Model Architecture . .
Bias Slope Intercept Bias Slope Intercept
PLSR -0.00 £ 0.00 0.69 = 0.06 523+1.20 0.130.11 0.59+0.10 720+181
1D-CNN -0.03 +0.35 0.50=0.10 8.44+1.85 0.03£0.21 0.45+0.07 940+ 1231
Data Fusion PLSR -0.00 £ 0.00 0.74+0.09 4.47+1.65 0.16 = 0.09 0.61+0.12 6.89+2.14
2;‘; Fusion 1D- 0.04+0.17 0.68=0.10 540+ 175 0.02£015 | 0.59+0.09 699+ 170
I,‘]Leé%"ed Fusion -0.00 £ 0.00 0.59 % 0.07 6904129 0.16£0.11 0.53+0.06 8.8+ 1.06
Weighted Fusion 0.1 £ 0.40 0.53+0.13 797+2.15 20.15+£0.23 0.46 £ 0.08 9124128
1D-CNN
{ivention Fusion -0.08+0.23 0.56+0.06 7424114 | 0158023 | 050£007 | 844118

Table S3: Performance evaluation across 10 seeds (Mean + SD).

Calibra Ca.l ibra Predicti Predicti Predicti Predicti Predicti Predicti Predicti Prediction
Model tion R? tion on R? on on RPD on on r? on Bias on Slope Intercept
RMSE RMSE RPIQ P p
0.62+ 121+ 0.60 = 112+ 161+ 2,04+ 073+ | 002+ | 043+
ID-CNN | 003 0.05 0.04 0.05 0.06 0.08 0.02 0.04 003 | 69+057
Data
Fasion 080+ | 086= 0.70 = 0.96 + 1.87+ 237+ 077+ | 001 | 056+ | oo oo,
1D.CNN 0.05 0.12 0.01 0.02 0.05 0.06 0.01 0.07 0.02
;V;:.gsl:(:i 065+ | 116% | 060+ | Lllx | 162 | 205+ | 075+ | -005+ | 043 | o0 oo
ID-CNN 0.02 0.05 0.02 0.03 0.03 0.04 0.01 0.05 0.01
i‘;‘“s"::)‘;“’“ 070+ | 108= | 061% | 110+ | 162+ | 205+ | 073% | 005+ | 045= | oo oo
IB_::NN 0.01 0.03 0.01 0.02 0.04 0.05 0.02 0.09 0.01 : ~




