
Abbreviations
	PA
	Precision Agriculture
	NIR
	Near Infrared

	DL
	Deep Learning
	ELM
	Extreme Learning Machine

	IoT
	Internet of Things
	CA
	Coordinate Attention

	GPS
	Global Positioning System
	RDA-CNN
	Reconstructed Disease Awareness-Convolutional Neural Network

	MSE
	Mean Square Error
	MAE
	Mean Absolute Errors

	AP
	Action Potential
	CGAN
	Conditional Generative Adversarial Network

	DNN
	Deep Neural Network
	GAN
	Generative Adversarial Network

	CNN
	Convolutional Neural Network
	GRU
	Gated Recurrent Unit

	IoU
	Intersection over Union
	MIoU
	Mean Intersection over Union

	GPU
	Graphics Processing Unit
	ROC
	Receiver Operating Characteristic

	UAV
	Unmanned Aerial Vehicle
	GIS
	Geographic Information System

	PCC
	Point Cloud Transformer 
	ROS
	Robot Operating System

	RPN
	Region Proposal Network
	UGR
	Unmanned Ground Robots

	CV
	Chan-Vese
	TAM
	Task Activation Mapping

	CCNN
	Custom Convolutional Neural Network
	Bi-CNN
	Bi linear Convolutional Neural Network

	DAL-CL
	Deep Attention Layer-Convolutional Learning
	LR
	Logistic Regression

	RNN
	Recurrent Neural Network
	MLP
	Multilayer Perceptron

	AUC
	Area Under the Curve
	PCA
	Principal Component Analysis

	mAP
	Mean Average Precision
	GF
	Gaussian Filter

	FPA
	Flower Pollination Algorithm
	BiLSTM
	Bidirectional Long Short-Term Memory

	PSO
	Particle Swarm Optimization
	ReLU
	Rectified Linear Unit

	SSOA
	Shuffled Shepherd Optimization Algorithm
	SBC
	Single Board Computer

	LSTM
	Long Short-Term Memory
	KNN
	K-Nearest Neighbors

	DSAE
	Deep Stacked Autoencoder
	FCN
	Full Connected Layer

	ViT
	Vision Transformer
	SVM
	Support Vector Machine

	CSA
	Crow Search Algorithm
	FCNN
	Fully Convolutional Neural Networks

	R-CNN
	Region-Based Convolutional Neural Network
	ResNet
	Residual neural network

	FFO
	Fruit Fly Optimization
	VGGNet
	Very Deep Convolutional Networks 

	LIDAR
	Light Detection and Ranging; veya Laser Imaging Detection and Ranging
	CMOS
	Complementary Metal Oxide Semiconductor

	TCP/IP
	Transmission Control Protocol / Internet Protocol
	YOLOR
	You Only Learn One Representation

	COCO
	Common Objects in Context
	PPM
	Pyramid Pooling Module

	MSM
	Multistage Module
	SNN
	Spike Neural Network

	HHO
	Hybrid Harris Hawk Optimization
	
	




Table 1. The articles belonging to this section are summarized.
	Study
	DL Method & Architecture
	Data Type / Collection Platform
	Accuracy Metrics
	Advantages
	Limitations

	Cho et al. (2023)
	YOLOR + RGB-D
	Tomato/Cucumber; smart agri-robot
	AP: 90.2% (flowers), 94.8% (branch points)
	High precision using depth info; real-time
	Sensitive to lighting and environmental conditions

	Hati & Singh (2023)
	YOLOv3
	RGB images, 3 plant species, time-series
	>95% (Narcissus detection)
	Effective growth stage tracking
	Challenging data collection; lighting sensitivity

	Devanna et al. (2022)
	DeepLabv3+ (ResNet18)
	Pomegranate; robot-mounted RGB-D camera
	IoU: 97.94%, F1: 86.42%
	Semi-supervised; 3D image processing
	Large dataset still needed; limited scalability

	Mu et al. (2020)
	Faster R-CNN (ResNet101)
	Greenhouse tomato; transfer learning from COCO
	AP: 87.83%, R²: 0.87
	Accurate counting and sizing
	2D limitations; occlusions from leaves

	Nnadozie et al. (2023)
	YOLOv5n / YOLOv5s
	Cassava plants; Jetson GPU
	YOLOv5s: better accuracy; YOLOv5n: faster
	Lightweight; real-time ready
	Speed vs. accuracy trade-off on edge devices

	Moraitis et al. (2022)
	DL + robotic scheduling system
	Lettuce; indoor robotic platform
	Qualitative success
	Low-cost, full automation
	No quantitative metrics; tested only on lettuce

	Zhou et al. (2022)
	TransUNet + PCT (point cloud)
	Broccoli; UAV + LiDAR + RGB
	F1: 0.901, IoU: 0.895
	Combines 3D and image segmentation
	High system and computation requirements

	Xu Li et al. (2021)
	YOLOv4-tiny + spatial pyramid
	Green pepper; complex field background
	AP: 95.11%, Accuracy: 96.91%
	Lightweight and accurate
	May perform poorly on large/complex objects

	Quiroz & Alférez (2020)
	CNN
	Blueberry trays; indoor farm
	Accuracy: 86%, F1: 86%
	Simple, computationally efficient
	Lower sensitivity on fine tray features




Table 2. The articles belonging to this section are summarized.
	Study
	DL Architecture/Technique
	Data & Collection Method
	Accuracy/Metric
	Advantages
	Limitations

	Aishwarya et al. (2023)
	Custom CNN (CCNN)
	Tomato leaves; 10 disease classes
	Accuracy: 98.44%
	Low complexity; mobile-ready
	Limited generalization across crops

	Guo et al. (2020)
	RPN + Chan-Vese + Transfer Learning
	Chinese Plant Photo Bank
	Accuracy: 83.57%
	Multi-step pipeline, disease-focused
	Dataset lacks crop diversity

	Hamidon & Ahamed (2022)
	YOLOv4, YOLOv5, CenterNet
	Indoor lettuce images under various lights
	YOLOv5: mAP 82.8%
	Single-stage detectors; real-time
	Small dataset; lighting variation

	Sowmyalakshmi et al. (2021)
	ResNet v2 + CNNIR-OWELM + IoT
	Rice; IoT-captured images
	Accuracy: 94.2%, Sensitivity: 90.5%
	Combines DL with cloud & IoT
	Model complexity; weather dependency

	Janarthan et al. (2022)
	Lightweight DL model
	Mobile-based; Apple, Tomato, Citrus
	>96% for all datasets
	Lightweight, field-applicable
	Needs robust pre-training

	Simhadri & Kondaveeti (2023)
	InceptionV3 (Transfer Learning)
	Rice leaves; 15 CNNs tested
	Accuracy: 99.64%; Precision: 98.2%
	Comprehensive benchmark; high performance
	Heavy architectures; field test not reported

	Mathew & Mahesh (2022)
	YOLOv5
	Bell pepper; field photos via smartphone
	High confidence (~100%)
	Real-time small spot detection
	No comparison with other DL methods

	Rezk et al. (2022)
	SegNet + CRF (IoT-based)
	Multiple plants; segmentation + CRFs
	Accuracy: 83.02%
	Disease zone localization
	Limited class support

	Borhani et al. (2022)
	Vision Transformer (ViT), CNN, Hybrid
	Multiple datasets
	Accuracy: 94–98%
	ViT improves accuracy; CNN faster
	ViT reduces speed, may overfit

	Abbas et al. (2021)
	EfficientNet-B3 / VGG-16 / AlexNet
	Strawberry, leaf blight stages
	Accuracy: 80–86% (controlled light)
	Stage-specific disease classification
	Sensitive to lighting and stage variation





Table 3. The articles belonging to this section are summarized.
	Study
	DL Method / Architecture
	Data Source / Collection
	Accuracy / Metrics
	Strengths
	Limitations

	Menshchikov et al. (2021)
	FCNN variants on Jetson Nano
	UAV 4K images of hogweed at multiple stages
	AUC: 0.96
	High segmentation quality; low-cost hardware
	Low frame rate (0.46 FPS); limited to one species

	Su et al. (2021)
	Encoder-decoder DNN + dual sub-networks
	Wheat fields via agricultural robot
	Accuracy >95%, FPS: 48.95
	Real-time capable; row-based weed distinction
	Specific to row crops; high dependency on structured layout

	Shorewala et al. (2021)
	Unsupervised + Fine-tuned CNN
	Limited RGB robot-collected images
	Max accuracy: 82.13%
	Semi-supervised; few annotations required
	Lower precision; lacks full crop generalization

	Shah et al. (2021)
	Faster R-CNN (Selective Pre-training)
	Plant/weed datasets with known/unseen samples
	Accuracy: 88–98% (known); 67–95% (new)
	Handles novel species; selective training method
	Performance drops on unseen species

	Kamal et al. (2022)
	FCN and ResNet
	Carrot field with 40 plant/weed classes
	Accuracy >90% (validation)
	Multiclass support; robust field testing
	ResNet is computationally intensive

	Punithavathi et al. (2023)
	Faster R-CNN + Extreme Learning Machine (ELM) + FFO
	Benchmark weed dataset
	Accuracy: 98.98%
	Multi-step hybrid optimization; high accuracy
	Requires feature engineering for ELM

	Peteinatos et al. (2020)
	CNNs: VGG16, ResNet-50, Xception
	RGB images from 12 weed species
	Noted as successful, no specific value
	Comparative benchmark of CNNs in weed ID
	Results lack quantitative clarity














Table 4. Abbreviations and Their Full Forms
	Colum
No
	Full Form
	Abbreviation

	1
	Reference
	Ref.

	2
	Architecture
	Arch.

	3
	Optimization Methods
	Opt. Meth.

	4
	Data Augmentation Methods
	Data Aug. Meth.

	5
	Dataset
	Dset

	6
	Dataset Size
	DsetSize

	7
	Dataset Labels
	Dset Labels

	8
	Purpose Of The Dataset
	Purp. of Dset

	9
	New Layers
	New Lays.

	10
	New Connections
	New Conn.

	11
	Original Architecture
	Org Arch.

	12
	Transfer Learning
	Trans. Learn.

	13
	Original Optimization Techniques
	Org. Opt. Tech.

	14
	Description
	Descr.





Table 5. Literature analysed for plant classification/detection purposes.
	
	Innovative
	Dataset
	New Layers And Structures

	Ref.
	Arch.
	Opt. 
Meth.
	Data 
Aug.
Meth.
	Dset 
	DsetSize
	Dset
Labels
	Purp. of Dset
	New 
Lays
	New 
Conn.
	Org 
Arch.
	Trans.
Learn.
	Org. 
Opt. 
Tech.
	Descr.

	(Cho et al., 2023)
	No
	No
	background-blurred images, background-subtracted images
	authors' 
dataset
	718
	4 class
	Object detection, segmentation, complex tasks
	No
	No
	No
	Yes
	No
	YOLOR model was used.

	(Hati & Singh, 2023)
	No
	No
	No
	authors' 
dataset
	1320
	25 class
	Object detection
	No
	No
	No
	Yes
	No
	YOLO-V3 model was used.

	(Devanna et al., 2022)
	No
	No
	No
	authors' 
dataset
	8200
	16 class
	Object detection
	No
	No
	No
	Yes
	No
	DeepLabv3 model was used.

	(Mu et al., 2020)
	No
	No
	No
	authors' 
dataset
	640
	80 class
	Object detection
	No
	No
	No
	Yes
	No
	ResNet-101 model was used.

	(Nnadozie et al., 2023)
	No
	No
	No
	authors' 
dataset
	125
	2 class
	Object detection, Counting
	No
	No
	No
	Yes
	No
	Yolov5 model was used.

	(Moraitis et al., 2022)
	No
	No
	No
	authors' 
dataset
	400
	2 class
	Object detection
	No
	No
	No
	Yes
	No
	Faster R-CNN model was used.

	(Zhou et al., 2022)
	No
	No
	No
	authors' 
dataset
	9000
	2 class
	Object detection, volume estimation
	No
	No
	No
	Yes
	No
	TransUNet model was used.

	(Li et al., 2021)
	Yes
	No
	No
	authors' 
dataset
	1500
	2 class
	Object detection
	Yes
	Yes
	Yes
	Yes
	No
	Yolov4_tiny model was used.

	(Quiroz & Alférez, 2020)
	Yes
	No
	No
	authors' 
dataset
	258
	2 class
	Object detection
	No
	No
	Yes
	No
	No
	Custom model was used.

	(Ndikumana et al., 2024)
	No
	No
	Yes
	authors' dataset
	14966
	6 class
	Object detection
	Yes
	Yes
	Yes
	No
	No
	YOLOv4 + U-net

	(Shi et al., 2024)
	Yes
	No
	No
	Cotton, CVPPP, Seed melon
	1653(829+624+200)
	2 classes
	Semantic segmentation
	Yes
	Yes
	U-Net
	Yes
	Yes
	DFU-Net

	(J.-S. G. Kim et al., 2024)
	No
	No
	Yes
	Custom butterhead set
	376 images
	Fresh weight (regression)
	Non-destructive weight prediction in industrial plant factories
	Yes
	Yes
	Yes
	Yes
	Yes
	ResNet18

	(Ying et al., 2024)
	Yes
	No
	No
	Greenhouse fruit set
	30 scenes
	Fruit geometry and phenotype
	High-fidelity 3D fruit phenotype reconstruction
	Yes
	Yes
	Yes
	Yes
	Yes
	NeRF-based






Table 6. Studies conducted on disease detection in field crops.
	 
	Innovative
	Dataset
	New Layers And Structures
	

	Ref.
	Arch.
	Opt. 
Meth.
	Data Aug.
Meth.
	Dset 
	DsetSize
	Dset
Labels
	Purp. of Dset
	New 
Lays
	New 
Conn.
	Org 
Arch.
	Trans.
Learn.
	Org. 
Opt. 
Tech.
	Descr.

	(Guo et al., 2020)
	No
	No
	No
	authors' dataset
	1000
	4 class
	disease detection
	No
	No
	No
	Yes
	No
	VGG-16 model was used.

	(Aishwarya et al., 2023)
	Yes
	No
	No
	Plant Village dataset
	16,012
	10 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	Custom CNN developed.

	(Wongchai et al., 2022)
	Yes
	No
	No
	DiaMOS Plant dataset, 
PlantVillage, Kaggle
	900
	58 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	Attentiation layer + RNN

	(Hamidon & Ahamed, 2022)
	No
	No
	No
	authors' dataset
	2333
	Unknown
	disease detection
	No
	No
	No
	Yes
	No
	CenterNet, YOLOv4, and YOLOv5

	(Sowmyalakshmi et al., 2021)
	No
	No
	No
	authors' dataset
	115
	3 class
	disease detection
	No
	No
	No
	Yes
	No
	ResNet v2 and CNNIR-OWELM

	(Elaraby et al., 2022)
	Yes
	No
	No
	public image database
	13000
	25 class
	disease detection
	Yes
	Yes
	No
	Yes
	No
	AlexNet + PSO

	(Janarthan et al., 2022)
	No
	No
	No
	authors' dataset + public dataset
	22420
	19 class
	disease detection
	No
	No
	No
	Yes
	No
	MobileNetV2

	(Daniya & Srinivasan, 2023)
	No
	No
	No
	Unknown
	Unknown
	Unknown
	Disease and severity percentage prediction
	No
	No
	No
	Unknown
	No
	shuffled shepherd social optimization-based deep learning (SSSO-based deep learning) + LSTM

	(Mathew & Mahesh, 2022)
	No
	No
	no
	Plant village
	Unknown
	2 class
	disease detection
	No
	No
	No
	Yes
	No
	YOLOv5

	(Bansal et al., 2021)
	No
	No
	No
	public image database
	3642
	4 class
	disease detection
	No
	No
	No
	Yes
	No
	DenseNet121 EfficientNetB7, and EfficientNet

	(Tamilvizhi et al., 2022)
	No
	No
	No
	Unknown
	Unknown
	2 class
	disease detection
	No
	No
	No
	Yes
	No
	SqueezeNet

	(Borhani et al., 2022)
	Yes
	No
	No
	Wheat Rust Classification dataset, Rice Leaf Disease dataset and Plant Village
	Unknown
	Unknown
	disease detection
	Yes
	Yes
	Yes
	No
	No
	Custom CNN developed.

	(Nalini et al., 2021)
	Yes
	No
	No
	authors' dataset
	120
	2 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	DNN-CSA (crow search algorithm)

	(R. Sharma et al., 2022)
	Yes
	No
	No
	public image database
	7432
	7 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	Custom CNN developed.

	(Tembhurne et al., 2023)
	No
	No
	No
	PlantVillage dataset, Cassava leaf dataset, Plant leaf dataset and Flower dataset
	12318
	64 class
	disease detection
	No
	No
	No
	Yes
	No
	MobileNet

	(Simhadri & Kondaveeti, 2023)
	No
	No
	No
	Kaggle and Mendeley dataset
	10080
	10 class
	disease detection
	No
	No
	No
	Yes
	No
	InceptionResNetV2, Xception, ResNet50, InceptionV3, DenseNet201, EfficientNetB0, MobileNetV2, ResNet101, GoogleNet, NasNetMobile, ShuffleNet, DarkNet53, SqueezeNet, VGG16 and AlexNet

	(Abbas et al., 2021)
	No
	No
	No
	authors' dataset
	13512
	2 class
	disease detection
	No
	No
	No
	Yes
	No
	SqueezeNet, EfficientNet-B3, VGG-16 and AlexNet

	(Kusrini et al., 2020)
	No
	No
	No
	authors' dataset
	108547
	16 class
	disease detection
	Yes
	Yes
	Yes
	Yes
	No
	VGG-16

	(Wöber et al., 2021)
	Yes
	No
	No
	BonaTerra
	1031
	2 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	VGG16

	(N et al., 2021)
	No
	No
	No
	Kaggle
	5200
	3 class
	disease detection
	No
	No
	No
	Yes
	No
	InceptionResNetV2

	(Gao et al., 2021)
	Yes
	No
	No
	authors' dataset
	2100
	Unknown
	disease detection
	Yes
	Yes
	Yes
	No
	No
	Custom CNN developed.

	(Rezk et al., 2022)
	No
	No
	No
	authors' dataset
	588
	5 class
	disease detection
	No
	No
	No
	Yes
	No
	U-Net, SegNet, FCN-8 s, Ced-Net and DeepLabv3

	(Ksibi et al., 2022)
	Yes
	No
	No
	authors' dataset
	5400
	4 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	ResNet50 and MobileNet

	(Fraiwan et al., 2022a)
	No
	No
	No
	Identification of Plant Leaf Diseases
	3852
	5 class
	disease detection
	No
	No
	No
	Yes
	No
	AlexNet, VGG16, Inception-v3 and ResNet

	(L. Chen et al., 2021)
	No
	No
	No
	Miniplantdisease-dataset
	20000
	60 class
	disease detection
	No
	No
	No
	Yes
	No
	Meta Learning and RESNET18

	(Van De Vijver et al., 2022)
	No
	No
	No
	authors' data set
	1250
	Density
	disease detection, density map
	No
	No
	No
	Yes
	No
	U-Net

	(Shafik et al., 2023)
	No
	No
	No
	Turkey dataset
	4447
	15 class
	disease detection
	No
	No
	No
	Yes
	No
	LSTM, ELM, and LR

	(Z. Zhang et al., 2022)
	Yes
	No
	No
	authors' dataset
	820
	disease area detection
	disease detection
	Yes
	Yes
	Yes
	No
	No
	YOLOv5-CA

	(Y. Wang et al., 2022)
	Yes
	No
	No
	authors' dataset
	21400
	10 class
	disease detection
	Yes
	Yes
	Yes
	Yes
	No
	ShuFormer

	(Kumar et al., 2023)
	No
	No
	No
	PlantVillage
	40000
	10 class
	disease detection
	No
	No
	No
	Yes
	No
	VGG16, ResNet-5, MobileNetV2, VGG19, SqueezeNet, DarkNet, DenseNet

	(F. Chen et al., 2022)
	No
	No
	No
	authors' dataset
	Unknown
	5 class
	disease detection
	No
	No
	No
	Yes
	No
	LSTM, BiLSTM

	(Fraiwan et al., 2022b)
	No
	No
	No
	Public dataset
	3639
	4 class
	disease detection
	No
	No
	No
	Yes
	No
	DarkNet-53, DenseNet-201, GoogLeNet, Inceptionv3, MobileNetv2, ResNet-18, ResNet-50, ResNet-101, ShuffleNet, SqueezeNet and Xception

	(Afzaal et al., 2021)
	No
	No
	No
	authors' dataset
	2500
	7 class
	disease detection
	No
	No
	No
	Yes
	No
	Mask R-CNN

	(khan et al., 2020)
	No
	No
	No
	plant village dataset
	Unknown
	5 class
	disease detection
	No
	No
	No
	Yes
	No
	VGG-s and AlexNet

	(Sathya & Rajalakshmi, 2022)
	Yes
	Yes
	No
	Public dataset
	9857
	7 class
	disease detection
	Yes
	Yes
	Yes
	Yes
	Yes
	Reconstructed Disease Aware–Convolutional Neural Network (RDA-CNN), AlexNet, Inception_ModelV3, ResNet-50, VGG16 and VGG19

	(Srinivasa Rao et al., 2022)
	No
	No
	No
	Public dataset
	121027
	73 class
	disease detection
	No
	No
	Yes
	Yes
	No
	bi-linear convolution neural network (Bi-CNNs) and  VGG and ResNets

	(Lee et al., 2020)
	Yes
	No
	No
	Plant Village dataset
	Unknown
	21 class
	disease detection
	No
	No
	No
	No
	No
	Recurrent Neural Network (RNN)

	(Moreira et al., 2022)
	No
	No
	No
	authors' data set
	Unknown
	Unknown
	disease detection
	No
	No
	No
	Yes
	No
	DenseNet

	(Demir & Tümen, 2021)
	Yes
	No
	No
	authors' data set
	32022
	10 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	SpikingTomaNet

	(Nguyen et al., 2021)
	Yes
	No
	No
	authors' data set
	40
	2 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	machine learning + 2D base CNN and 3D base CNN

	(Osco et al., 2021)
	Yes
	No
	No
	Public dataset
	Unknown
	Unknown
	count and disease detection
	Yes
	Yes
	Yes
	No
	No
	Custom CNN developed.

	(Islam et al., 2022)
	Yes
	No
	No
	PlantVillage
	15989
	10 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	bilateral filtering, Otsu segmentation and Conditional Generative Adversarial Network (CGAN)

	(Gao et al., 2020)
	No
	No
	No
	authors' dataset
	2271
	21 class
	disease detection
	No
	No
	No
	Yes
	No
	YOLOv3

	(Maray et al., 2022)
	Yes
	No
	No
	Public dataset
	1000
	4 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	AIE-CTDDC model

	(N. Al-Wesabi et al., 2022)
	Yes
	No
	Yes
	Public dataset
	9714
	5 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	GF based preprocessing, CapsNet based feature extraction, WWO based parameter tuning, and BiLSTM based classification

	(Li et al., 2022)
	Yes
	No
	No
	authors' dataset
	500
	3 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	Mask R-CNN, VGG16, ResNet50, InceptionV3, UNet, PSPNet ve DeepLabV3+

	(Khan et al., 2023)
	No
	No
	No
	authors' dataset
	2675
	3 class
	disease detection
	No
	No
	No
	Yes
	No
	YOLOv3-tiny, YOLOv4, YOLOv5s, YOLOv7s, and YOLOv8n

	(Haridasan et al., 2023)
	Yes
	No
	No
	authors' dataset
	2000
	5 class
	disease detection
	Yes
	Yes
	Yes
	No
	No
	SVM and CNN

	(H. Kim & Kim, 2023)
	No
	No
	No
	Public dataset and authors' dataset
	10200
	5 class
	disease detection
	No
	No
	No
	Yes
	No
	RegNet and EfficientNet

	(GERDAN et al., 2022)
	No
	No
	No
	PlantViilage
	18440
	8 class
	disease detection
	No
	No
	No
	Yes
	No
	DenseNet201 InceptionResNetV2, MobileNet, VGG-16

	(Nazir et al., 2023)
	Yes
	No
	No
	PlantViilage
	10800
	3 class
	disease detection
	Yes
	Yes
	Yes
	Yes
	No
	EfficientNet-V2 and EANet = EfficientPNet

	(Kamal et al., 2022)
	No
	No
	No
	Kaggle
	10000
	5 class
	disease detection
	No
	No
	No
	Yes
	No
	EfficientNet

	(Fuentes et al., 2021)
	No
	No
	No
	authors' dataset
	295585
	12 class
	disease detection
	Yes
	Yes
	Yes
	Yes
	No
	Faster R-CNN with VGG-16 and ResNet-50

	(Punithavathi et al., 2023)
	No
	No
	No
	PlantVillage
	12693
	14 class
	disease detection
	No
	No
	Yes
	Yes
	No
	VGG16, VGG19, InceptionV3, MobileNet and MobileNetV2

	(Mhala et al., 2025)
	No
	Yes
	Yes
	authors' 
dataset
	3076
	6 class
	disease detection
	Yes
	Yes
	No
	Yes
	No
	DenseNet201, ResNet152V2, and NasNetMobile

	(Elinisa et al., 2025)
	No
	No
	No
	authors' 
dataset
	18240
	2 class
	disease detection
	No
	No
	No
	No
	No
	U-Net

	(Salam et al., 2024)
	No
	No
	Yes
	6000
	authors' 
dataset
	16 class
	disease detection
	Yes
	Yes
	No
	Yes
	No
	ResNet50, VGG19, and MobileNetV3

	(Padmavathi et al., 2024)
	Yes
	Yes
	No
	Crop disease, pest, yield, irrigation datasets
	Uknown
	Unknown
	Disease/pest detection, yield and irrigation prediction
	Yes
	Yes
	Yes
	No
	Yes
	MA-CNN-LSTM and MA-1DCNN-LSTM

	(SOFUOĞLU & BIRANT, 2023)
	Yes
	No
	Yes
	PlantVillage (Potato subset)
	2152
	3 classes
	Potato leaf disease classification
	Yes
	No
	Yes
	No
	No
	A CNN-based model

	(Batool et al., 2024)
	Yes
	No
	Yes
	PlantVillage (tomato leaf disease)
	~16,569 images before augmentation
	10 classes
	Tomato leaf disease classification
	Yes
	Yes
	Yes
	Yes
	No
	T-Net model using ALVIN active learning

	(Wu et al., 2024)
	Yes
	No
	Yes
	IP-CitrusPests13
	7844
	13 Classes
	Small-object citrus pest detection
	Yes
	Yes
	Yes
	Yes
	Yes
	SAW-YOLO

	(Daşkın et al., 2024)
	No
	Yes
	Yes
	MaizeSet
	3330 (Original) 6407 
(After)
	Weed vs Maize, Growth Stages
	Crop/weed detection & stage classification
	No
	Yes
	No
	Yes
	Yes
	VGG16, InceptionV3 Ensemble

	(IRMAK & SAYGILI, 2023)
	Yes
	No
	No
	Tomato (Kaggle)
	18,345
	10 Classes
	Tomato leaf disease classification
	Yes
	Yes
	Yes
	No
	Yes
	Custom CNN

	(T. Kim et al., 2024)
	Yes
	No
	No
	PlantVillage (Pepper Bell)
	2,475
	2 class
	Leaf disease classification
	Yes 
	Yes
	Yes
	No
	Yes
	Custom CNN + ANFIS

	(Prashanth et al., 2024)
	Yes
	Yes
	Yes
	Real-time cassava set
	286
	5 class
	Cassava disease detection & fertilizer rec.
	Yes
	Yes
	Yes
	No
	Yes
	Swin-Unet + ResNet

	(Chilakalapudi & Jayachandran, 2024)
	Yes
	CFSA
	Yes
	PlantVillage
	54,303
	38 class
	Multi-class leaf disease classification
	Yes 
	Yes 
	Yes
	Yes
	Yes
	CFSA-TLNet

	(Johri et al., 2024)
	No
	No
	No
	CottonPlantDisease (CPD)
	36,000
	6 class
	Multi-class classification of cotton leaf diseases
	No
	No
	No
	Yes
	Yes
	EfficientNetB3

	(Lu et al., 2025 )
	Yes
	No
	Yes
	Plant Disease
Expert
	199,665
	56 class
	Multi-class disease classification
	Yes
	Yes
	Yes
	No
	No
	LeafConvNeXt




Table 7. Studies conducted on weed detection in field crops.
	
	Innovative
	Dataset
	New Layers And Structures
	

	Ref.
	Arch.
	Opt. 
Meth.
	Data 
Aug.
Meth.
	Dset 
	DsetSize
	Dset
Labels
	Purp. of Dset
	New 
Lays
	New 
Conn.
	Org 
Arch.
	Trans.
Learn.
	Org. 
Opt. 
Tech.
	Descr.

	(Menshchikov et al., 2021)
	Yes
	No
	No
	authors' 
dataset
	263
	3 class
	Object Detection
	Yes
	Yes
	Yes
	No
	No
	convolution part is such as VGG or ResNet and deconvolution task is SegNet, U-Net, and RefineNet with the ResNet

	(Su et al., 2021)
	Yes
	No
	No
	authors' 
dataset
	10000
	Segmentation
	Object Detection
	Yes
	Yes
	Yes
	No
	No
	EFRNet, SegNet and Enet

	(Shorewala et al., 2021)
	No
	No
	No
	Crop Weed Field Image Dataset and Sugar Beets dataset
	14582
	2 class
	Object Detection
	No
	No
	No
	Yes
	No
	SVM, Gaussian Naive Bayes, Neural Network, Random Forest and ResNet50

	(Shah et al., 2021)
	No
	No
	No
	COCO dataset
	200
	2 class
	Object Detection
	No
	No
	No
	Yes
	No
	Faster R-CNN

	(Kamal et al., 2022)
	Yes
	No
	No
	authors' dataset
	40
	3 class
	Object Detection
	Yes
	Yes
	Yes
	Yes
	No
	fully convolutional network and the ResNet

	(Punithavathi et al., 2023)
	Yes
	Yes
	No
	Public dataset
	Unknown
	Unknown
	Object Detection and Classification
	Yes
	Yes
	Yes
	No
	No
	Faster RCNN based object detection and extreme learning machine (ELM) based weed classification

	(Peteinatos et al., 2020)
	No
	No
	No
	authors' dataset
	93000
	12 class
	Object Detection
	No
	No
	No
	Yes
	No
	VGG16, ResNet–50, and Xception

	(Hasan et al., 2023)
	Yes
	No
	Yes
	DeepWeeds dataset, Cotton weed datase, Corn weed dataset and Cotton Tomato weed dataset
	29879
	33 class
	Object Detection
	Yes
	Yes
	Yes
	Yes
	No
	VGG16, VGG19, ResNet-50, Inception-V3, InceptionResNetV2, Xception, DenseNet121, DenseNet169, DenseNet201 and MobileNetV2 and GAN-based image enhancement

	(Goyal et al., 2025)
	No
	No
	Yes
	authors' dataset
	-
	-
	Object Detection and Classification
	Yes
	Yes
	Yes
	No
	No
	Mask RCNN + YOLO8

	(Gao et al., 2024)
	No
	No
	Yes
	Authors'
dataset
	718
	4 class
	Object detection, segmentation, complex tasks
	No
	No
	No
	Yes
	No
	YOLOR

	(Hasan et al., 2025)
	Yes
	No
	Cropping, resizing (224×224)
	Weed25, Cotton, Corn weed
	14,023 + others
	3 class
	Morphology-based, dataset-independent weed classification
	Yes
	Yes
	No
	Yes
	Yes
	YOLOv7 + VGG16

	(Kanna S et al., 2024)
	No
	No
	Yes
	Diverse datasets (e.g., PlantVillage, UAV images)
	100–36,000+
	Crops, fruits, diseases, weeds, etc.
	General review of YOLO applications in agriculture
	Yes
	Yes
	No
	Yes
	Yes
	YOLOv5, YOLOv4, YOLOv8




Table 8. Summary of Datasets Used in Reviewed Studies.
	Dataset Name / Source
	Crop Type
	Data Type
	Acquisition Platform
	Public Access
	Reference / Source Link

	PlantVillage
	Tomato, Potato, etc.
	RGB images
	Smartphone / Lab
	Yes
	Hughes & Salathé, 2015

	Custom Tomato Dataset (Cho et al., 2023)
	Tomato / Cucumber
	RGB-D
	Smart agricultural robot
	No
	Cho et al. (2023) – Not publicly available

	Rice IoT Dataset
	Rice
	RGB images
	IoT camera in field
	No
	Sowmyalakshmi et al. (2021)

	Chinese Plant Photo Bank
	Multiple species
	RGB
	Digital camera
	No
	Guo et al. (2020)

	UAV Hogweed Dataset
	Giant Hogweed
	UAV RGB (4K)
	UAV drone
	No
	Menshchikov et al. (2021) – Institutional dataset

	Broccoli RGB + LiDAR
	Broccoli
	RGB + Point Cloud
	UAV with LiDAR
	No
	Zhou et al. (2022)

	Lettuce Indoor Images
	Lettuce
	RGB (controlled env.)
	Indoor robot platform
	No
	Moraitis et al. (2022)

	Strawberry Leaf Dataset
	Strawberry
	RGB (multi-stage)
	Mobile camera
	No
	Abbas et al. (2021)

	Blueberry Tray Dataset
	Blueberry
	RGB (indoor trays)
	Controlled lab imaging
	No
	Quiroz & Alférez (2020)

	Public Weed Dataset (DeepWeeds, etc.)
	Multiple weeds
	RGB
	Field-level robot/camera
	Yes
	DeepWeeds dataset




Table 9. Summary of Deep Learning Models Used in Precision Agriculture Studies.
	DL Model / Architecture
	Type
	Use Cases
	Number of Studies
	Notable Studies (Examples)

	YOLOv5
	Object Detection
	Disease Detection, Weed Detection
	4
	Hamidon & Ahamed (2022), Mathew & Mahesh (2022)

	YOLOv4 / YOLOv3
	Object Detection
	Plant Classification, Weed
	3
	Hati & Singh (2023), Xu Li et al. (2021)

	Faster R-CNN
	Object Detection / Region Proposal
	Weed, Fruit counting
	3
	Mu et al. (2020), Shah et al. (2021)

	ResNet (50/101/18)
	Feature Extractor / Classifier
	Classification, Segmentation
	5
	Kamal et al. (2022), Sowmyalakshmi et al.

	InceptionV3
	Transfer Learning
	Disease Detection
	1
	Simhadri & Kondaveeti (2023)

	Vision Transformer (ViT)
	Attention-based
	Disease Detection
	1
	Borhani et al. (2022)

	DeepLabv3+
	Semantic Segmentation
	Plant instance segmentation
	1
	Devanna et al. (2022)

	FCN
	Segmentation
	Weed Detection
	2
	Kamal et al. (2022), Menshchikov et al. (2021)

	Custom CNNs (CCNN, Lightweight DL)
	Classification
	Mobile Diagnosis
	3
	Aishwarya et al. (2023), Janarthan et al. (2022)

	SegNet + CRF
	Region Detection
	Disease Area Segmentation
	1
	Rezk et al. (2022)





