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Fig. A1 Tomato samples for performance evaluation of customized CNN model
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Fig. A2 Tomato samples for performance evaluation of transfer learning models



img=mpimg.imread('../content/drive/MyDrive/dataset/news.jpg")

y_pred=model.predict(np.reshape(img, (1,108,18@,3)))

y_pred = np.argmax{y_pred,axis=1)

print ("Prediction done by VGG12 model: ");

y_pred

if (y_pred==0):

nt("Mature green")

(y_pred: ):

print("Advanced")

else:
print("Intermediate")

plt.imshow{img)
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img=mpimg.imread("'../content/drive/MyDrive/dataset/testl.ipg")
y_pred=model.predict(np.reshape(img,{1,12e,182,3)))
y_pred = np.argmax(y_pred,axis=1)
print ("Prediction done by VGG12 model: ");
y_pred
if (y_pred==0):
print("mMature green")
elif (y_pred==1):
print("Advanced")
else:
print("Intermediate")
plt.imshow(img)

1/] m———— QS 19MS/Step
Prediction done by VGG19 model:

Intermediate

<matplotlib.image.AxesImage at ex7f5238ed4gae>

]

20 1

40

60 1

80 1

Fig. A3 Ripening stage detection using VGG 19
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Fig. A4 App Inference on a tomato sample from USDA defect category
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Abstract

Artificial Intelligence is occupying an extensive position in every field of study. In the

field of Food and Agriculture it is an emerging topic which is gaining lot of attention.
Such techniques are much smarter compared to traditional techniques. So it has
successfully emerged into this domain of study. Inspired by its potentiality, this work is
an attemot to apolv deep transfer learning which is a sub cateeorv of artificial
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ABSTRACT

Agriculture 4,0 comes up with an agenda to maximize agricultural productivity by minimizing the losses
suffered during different stages of production. And with the boom in pepulation demographics, the call for
meals is increasing. Food losses can be prevented if analyzed at the proper time without further delay. Non-
destructive food sensing techniques can be very beneficial in this regard if food crops are analyzed at the
appropriate time before getting spoiled to ensure the desired guality. Non-destructive techniques are
considered green technigues because they involve less wastage and fewer reagents than destructive
techniques. At the same time, agriculture 4.0 focuses on |oT and the use of big data to make predictions and

take necessary actions. Machine learning and deep learning are examples of artificial intelligence (Al)
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Abstract

Artificial intelligence (Al) is a replacement to human intelligence with expanded

capabilities that has empowered the industries to handle and drive more complex systems.
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Image based assessment of food quality for nutritional position, suitability as raw material for p degree of p product aesthatics, cansumer efc., are some of the
aspirations for applying machine leaming in food technology. The initial contributions made by machine learning in the field of artificial intelligence are now mare prominent through the techniques of deep learning. This
review presents the contributions of machine leaming in obtaining image processing based solutions in food technology and the relative advantages of deep learning over machine learning as the technique for solving
complex problems like image recognition and image classification. The deep learning based solutions to the problems of image processing are highlighted as the enablers of disruptions in the design and development

of different sorting, grading and dietary assessment tools.

Classification, Deep leaming, Food, Identification, Machine leaming.
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