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Background Data analysis

Samples were distributed in two classes according to visual scoring.
Class 1 (negative) included ratings of 1 or less. Class 2 (positive)
included ratings of 2 or greater. The data set was then divided into
calibration (70%) and validation (30%) sets, randomly, by tomato.
Besides raw data, several preprocessing steps were performed and
compared. Models were built in the training set using 5 to 39 selected
variables by CovSel. PLSDA latent variables were optimized as well, by
Objectives cross-validation on each tomato.

Post-harvest spoilage fungi in tomatoes cause financial deficit for
trade and customers. The timely identification of disease has the
potential to avert losses since prompt measures can be implemented
to mitigate more extensive damages.

Investigate if there is a correlation between the hyperspectral data
captured at harvest and the fungal infection observed 3 and 4 days
later by chemometrics.

Calibrate, optimize and validate intra-variety and global models to
grade the susceptibility to fungal infection .

Results

Healthy sepals that were correctly predicted as healthy: Cappricia: 0.71; Provine: 0.76;
Global model: 0.81. Diseased sepals correctly classified as diseased: Cappricia: 0.89;
Provine: 0.65; Global model: 0.58
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Materials and Methods
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Tomatoes of cultivars "Brioso”, “Cappricia” and "Provine”, were o

imaged in two separate equally sized groups. Hyperspectral images
were recorded on day one (10th May) using a Specim FX17 NIR
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Classification metrics
Classification parameters

linescan camera. Subsequently, tomatoes were stored in controlled 05
conditions encouraging fungal growth (20°C, in a closed box reaching T T et mportantoaibes o g, o e S 16 330 (Carebrey S
Vv 15,2), 33v ap&Pro) (SNV,
100% Relative Humidity, in a room at 60% RH, lights on during 7:00- >
19:00h, 15 pmol-s-1-m-2). Figure 2. Classification metrics according to Figure 3. Classification metrics according to
different number of important variables as different pretreatments to spectral data as
input for PLSDA for Cappricia. input for PLSDA for the optimized models.

Table 1. Classification metrics of the optimized models.

Cappricia
SNV + Provine Brioso G(Ig:a:_::)c;el
Parameter SG(2,15,2), SNV, 13v Raw, 18v sﬁv el
33v !
Accuracy 0.84 0.71 0.66 0.70
Misclass rate 0.11 0.29 0.34 0.30
Hyperspectral imaging . i ___
of tomato trusses Tomatoes in Hotbox Phone images were taken Sensitivity 0.71 0.76 0.43 0.81
. . environment for controlled . .
using spectral cabinet humidit dt ; in a controlled environment o
umidity and temperature Specificity 0.89 0.65 0.88 0.58
Figure 1. Experiment flow. Precision 0.71 0.70 0.77 0.66
Balanced
0.80 0.71 0.65 0.70
accuracy
Ground truth observations were made by three experts on day three
and four (12th and 13th May), comprised of severity scores from
zero (no fungus) to three (severe infection). Ratings of the two days Conclusions
and three experts were averaged. + Novelty of this work - investigate HSI to capture the sepal

susceptibility of fungal infection by chemometric analysis of different

Hyperspectral images were converted to false color images. These varieties of tomatoes.
YPErsp 9 9. « The results from this research reaches to a conclusion that

images were manually annotated with a separate polygon indicating discrimination between more susceptible and less susceptible

converted to pixel masks, which indicated whether or not a pixel

was included in the set of pixels belonging to the particular sepal.

The pixel spectra of each sepal were collected and then passed to Acknowledgements
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