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Weeding in potato fields with the least consumption of inputs (herbicide or
mechanical operations) is one of the main goals of sustainable agriculture. In
precision agriculture, machine vision-based systems are used as on-the-go
sensing units to detect weeds from the main plant. This paper presents a new
approach based on deep learning to detect weeds in potato fields. For this
purpose, first, a comprehensive database was created, including the acquired
images of the potato field (at different stages of plant growth, at different
distances of the camera from the ground, at different hours of the day, and in
different environmental conditions). Then, the location of the plants in the field
(including weeds and potato plants) was determined using the deep YOLOV3
algorithm. Finally, to separate weeds from the main plant as well as to
determine the type of weed, three different types of convolutional neural
networks were developed. The results showed that the YOLOV3 algorithm is
well able to localize the plants in the images. EN-Inception-V3 classifier was
able to distinguish weeds from potato plants in the set of test images with
99.42% accuracy. The classification results of 9 different weed species using
the developed deep learning models were satisfactory; so that the overall
accuracy of EN-Inception-V3, EN-VGG-16, and HCNN models was 99.82%,
99.89%, and 92.83% in the training phase, and 96.69%, 90.32%, and 82.67%
in the test phase, respectively. It should be noted that the combination of models
leads to 98.2% accuracy in detecting the type of weeds.
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Input: crop-weed image dataset (images)
Output: Weed types (final_weed_type_labels)

1: Plant Localization: def plant_localization(images) using
Tiny-YOLOV3:
plant_bboxes = tiny_yolov3.detect(images)
return plant_bboxes
2: Crop-Weed Classification: def crop_weed_classification
(plant_bboxes) using pre-trained model:
crop_weed_labels =
crop_weed_maodel.predict(plant_bboxes)
return crop_weed_labels
3: Weed Type Classification: def weed_type_classification
(weed_bboxes) using CNN models and Combining
predictions from the models:
weed_type_labels =[]
for model in [en_inception_v3, en_vgg16, hcnn]:
weed_type_labels.append(model.predict(weed_bboxes))
final_weed_type_labels = ensemble(weed_type_labels)
Return final_weed_type_labels
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