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CHAPTER 8 

SUMMARY OF FINDINGS 

8.1 INTRODUCTION 

 This chapter presents the summary of results obtained by the four proposed works 

on leaf disease and pest classification with pesticide recommendation models. 

Performance metrics serve as crucial elements of quality analysis in deep-learning 

methods, allows to assess the models' efficiency. Performance indicators like as 

precision, recall, f-measure, and accuracy are used to assess the efficacy of various 

models on n-dimensional datasets. Mathematical formulations of the evaluation metrics, 

dataset details and experimental setup are discussed in Chapter 3. 

8.2 COMPARISON OF THE LEAF DISEASE DETECTION 

 PVD image categorization for different types of leaf diseases, Table 8.1. 

summarize the current model of Improved AlexNet (Wang 2022) with the present models 

of PDATFGAN and PDATFEGAN. 

Table 8.1 Results of PDATFGAN and PDATFEGAN Models 

Models Precision Recall F-measure Accuracy (%) 

Improved AlexNet 0.8434 0.8501 0.8468 84.86% 

FCOS 0.8697 0.8722 0.8710 87.13% 

CRN 0.8861 0.8904 0.8883 88.97% 

PlantDiseaseNet 0.9083 0.9096 0.9090 90.85% 

DATFGAN-ShuffleNetV2 0.9135 0.9140 0.9142 91.38% 

DATFGAN-DenseNet121 0.9249 0.9252 0.9251 92.54% 

DATFGAN-MobileNetV2 0.9264 0.9266 0.9265 92.69% 

PDATFGAN-ShuffleNetV2 0.9148 0.9151 0.9150 91.52% 

PDATFGAN-DenseNet121 0.9270 0.9273 0.9272 92.74% 

PDATFGAN-MobileNetV2 0.9283 0.9287 0.9285 92.87% 

PDATFEGAN-ShuffleNetV2 0.9232 0.9137 0.9184 92.36% 

PDATFEGAN-DenseNet121 0.9321 0.9331 0.9326 93.26% 

PDATFEGAN-MobileNetV2 0.9351 0.9362 0.9356 93.58% 
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Fig. 8.1 Performance Analysis of PDAFTGAN and PDATFEGAN Models 

 

Figure 8.1 displays a comparison of the proposed PDATFGAN and 

PDATFEGAN models to the state-of-the-art leaf disease detection methods applied to the 

plant village datasets. When compared to other deep-learning models, the PDATFEGAN 

model was shown to be the most effective when it came to classifying leaf diseases in 

agriculture. PDATFEGAN has better average precision (3.22 %), recall (0.96 %), and  

f-measure (0.76 %) than any other proposed or existing model. 
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Fig. 8.2 Accuracy Analysis of PDATFGAN and PDATFEGAN Models 

 

The accuracy values achieved by the proposed four models on the  

multi-dimensional dataset against current the use of DL models for pest and disease 

categorization on leaves, as well as pesticide advice, as seen in Fig. 8.2. It is noticed that 

the PDATFEGAN model can increase the classification accuracy contrasted with the 

other proposed and current models. On average, the accuracy of PDATFEGAN model is 

boosted by 3.22% compared to all other models. 
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8.3 COMPARISON OF THE PEST DETECTION AND PESTICIDES 

RECOMMENDATION  

Insect identification and advice on pesticide use based on PVD images of a 

variety of leaf diseases, Table 8.2. summarize the current models are CRN  

(Yang et al. 2021), PlantDiseaseNet (Turkoglu et al. 2022) and FCOS (Xie et al. 2023) with the 

present models of PDATFEGAN-MFL-DCNN and PDATFEGAN-MFL-DCNN-RSF. 

Table 8.2 Results of PDATFEGAN-MFL-DCNN and  

PDATFEGAN-MFL-DCNN-RSF Models 

Models Precision Recall F-measure Accuracy (%) 

FCOS 0.8697 0.8722 0.8710 87.13% 

CRN 0.8861 0.8904 0.8883 88.97% 

PlantDiseaseNet 0.9083 0.9096 0.9090 90.85% 

PDATFEGAN-MFL-DCNN 0.9706 0.9638 0.9672 97.29% 

PDATFEGAN-MFL-DCNN-RSF 0.9871 0.9769 0.9820 98.93% 

 

 

Fig. 8.3 Performance Analysis of PDATFEGAN-MFL-DCNN and  

PDATFEGAN-MFL-DCNN-RSF Models 
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The comparison of the proposed PDATFEGAN-MFL-DCNN and PDATFEGAN-

MFL-DCNN-RSF distinct models on the multi-dimensional datasets against current leaf 

disease and pest classification models with pesticide recommendation in terms of 

precision, recall and f-measure as shown in Fig 8.3. It is observed that the 

PDATFEGAN-MFL-DCNN-RSF model outperformed all other deep-learning models on 

the multi-dimensional datasets for efficiently categorizing related pests, as well as 

recommending appropriate pesticides in agriculture. The PDATFEGAN-MFL-DCNN-

RSF model outperforms all other suggested and present models by an average of 7.94%, 

6.8%, and 7.36% with regard to precision, recall, and f-measure, respectively. 

 

Fig. 8.4 Accuracy Analysis of PDATFEGAN-MFL-DCNN and  

PDATFEGAN-MFL-DCNN-RSF Models 

The proposed PDATFEGAN-MFL-DCNN and PDATFEGAN-MFL-DCNN-RSF 

models for pest and disease classification in leaves and pesticide recommendation are 

shown to outperform state-of-the-art DL models on the multi-dimensional dataset  

(Fig. 8.4). In comparison to other suggested and existing models, the PDATFEGAN-MFL-

DCNN-RSF model is shown to improve classification accuracy. The PDATFEGAN-MFL-

DCNN-RSF model improves accuracy by 8.03% on average compared to all  

other models. 
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 The comparative research shows that when compared to other models applied to 

multi-dimensional datasets, the gives the highest accuracy when identifying leaf diseases 

and pests and making predictions about the most effective pesticides to apply. Instead 

than relying just on low-resolution photos of leaves and pests, as do current models, the 

suggested PDATFEGAN-MFL-DCNN-RSF model employs a wide range of parameters 

for pesticide prescription. Existing models are also increasingly complicated and time-

consuming to train, especially as data volumes rise. Results show that the PDATFEGAN-

MFL-DCNN-RSF model is the most successful at detecting leaf diseases and pests and 

providing guidance on where to apply pesticides. 

8.4 SUMMARY 

 Precision, recall, f-measure, and accuracy are used to evaluate four different 

suggested models in this chapter. Pest categorization on leaves and recommended 

pesticides are compared using state-of-the-art models. The results are best on the 

PDATFEGAN-MFL-DCNN-RSF model, in which analysis is performed using  

multi-dimensional datasets such as PVD, soil, weather attributes, pests and pesticide 

datasets. This means that the high-resolution leaf images along with the soil and  

weather factors are valuable to precisely classify the different classes of leaf diseases and 

related pests with maximum accuracy. Also, it is used to predict proper pesticides for leaf 

disease and pest control. Thus, by combining optimized adversarial learning,  

multi-dimensional feature learning and intuitionistic fuzzy rough set decision support, the 

PDATFEGAN-MFL-DCNN-RSF model may achieve more accurate, robust and 

generalize to assist cultivators or agriculturalists in controlling leaf diseases and pests 

with the use of the right insecticides. 

  


