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Abstract: Medicinal and Cosmetic plants identification plays a vital role in preserving traditional healthcare systems and ensuring safe 

therapeutic usage. With increasing loss of botanical expertise and rapid environmental changes, automated identification systems have 

become essential. This review analyzes the application of deep learning techniques for Medicinal and Cosmetic plants recognition. It 

examines traditional identification approaches, digital systems, convolutional neural network architectures, transfer learning strategies, 

performance benchmarks, and deployment considerations. The analysis highlights that lightweight architectures such as MobileNetV2 

achieve 85–90% accuracy while remaining suitable for mobile and field deployment. The study also emphasizes the importance of 

integrating medicinal databases, safety information, and confidence scoring mechanisms for practical use. Finally, the paper identifies 

research gaps and outlines future directions, including multi-organ recognition, region-specific datasets, and offline-capable mobile 

applications. 
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1. Introduction 
 

1.1 Background 

 

Medicinal and Cosmetic plants form the foundation of 

traditional healthcare systems across many cultures. The 

World Health Organization reports that nearly 80% of the 

global population relies on traditional medicine for primary 

healthcare. However, accurate plant identification requires 

specialized botanical knowledge, which is increasingly 

limited due to urbanization and reduced intergenerational 

knowledge transfer. 

 

Artificial intelligence, particularly deep learning, provides an 

opportunity to make plant identification more accessible. 

Convolutional Neural Networks (CNNs) have demonstrated 

strong performance in image classification tasks, making 

them suitable for identifying plant species based on leaf and 

other morphological characteristics. 

 

1.2 Problem Statement 

 

Medicinal and Cosmetic plants identification systems must 

address several challenges: 

• Limited access to botanical experts 

• Risk of misidentification and potential toxicity 

• Decline of traditional knowledge 

• Lack of scalable identification solutions 

• Absence of safety-focused AI systems 

 

General plant recognition apps do not prioritize medicinal 

properties or safety verification, which is critical in 

healthcare-related applications. 

 

 

 

1.3 Objectives 

 

This review aims to: 

• Analyze existing AI-based Medicinal and Cosmetic 

plants identification methods 

• Compare deep learning architectures and their 

performance 

• Identify research gaps in current systems 

• Propose practical and scalable implementation 

frameworks 

• Suggest future research directions 

 

2. Traditional and Digital Identification 

Methods 
 

2.1 Traditional Approaches 

 

Historically, plant identification relied on: 

• Field guides and botanical keys 

• Herbarium collections 

• Expert consultation 

• Morphological analysis of leaves, flowers, stems, and 

roots 

 

While accurate, these methods require extensive training and 

are not easily accessible to the general public. 

 

2.2 Digital Recognition Systems 

 

Recent advancements include: 

• Mobile-based plant recognition applications 

• Web-based expert identification services 

• Research prototypes using machine learning 

Although accessible, most systems focus on general species 

recognition rather than medicinal classification and safety 

validation. 
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2.3 Limitations 

 

Current systems face several limitations: 

• No integration of medicinal usage databases 

• Lack of toxicity warnings 

• Limited region-specific datasets 

• Dependence on internet connectivity 

• Insufficient uncertainty estimation 

 

3. Methodology 
 

3.1 System Architecture 

 

The proposed Medicinal and Cosmetic plants identification 

system consists of the following modules: 

• Image Acquisition (Camera or Upload) 

• Image Preprocessing (Resizing and Normalization) 

• Feature Extraction using CNN 

• Classification using Softmax Layer 

• Medicinal Information Retrieval 

• Safety Advisory Display 

 

 
Figure 1: Overall System Architecture 

 

3.2 CNN-Based Classification 

 

The CNN extracts hierarchical features from plant images 

including texture, leaf shape, and venation patterns. 

Convolution and pooling layers progressively reduce spatial 

dimensions while capturing meaningful features. 

 

 
Figure 2: CNN-Based Image Classification Workflow 

 

3.3 Transfer Learning Approach 

 

A pre-trained MobileNetV2 model is adapted for Medicinal 

and Cosmetic plants classification. Initial layers are frozen to 

preserve learned features, while final layers are fine-tuned 

using Medicinal and Cosmetic plants datasets. 

 

Figure 3: Transfer Learning Strategy 

 

3.4 MobileNetV2 Architecture 

 

MobileNetV2 uses depthwise separable convolutions and 

inverted residual blocks to reduce computation while 

maintaining accuracy. 

 

 
Figure 4: MobileNetV2 Inverted Residual Block 

 

 

3.5 Dataset Preparation 

The dataset undergoes cleaning and augmentation to improve 

model robustness. Images are resized to 224×224 pixels and 

normalized. 
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Figure 5: Dataset Preparation Pipeline 

 

4. Performance Evaluation 
 

4.1 Dataset Preparation 

 

Effective datasets must include: 

• Balanced class distribution 

• High-resolution labeled images 

• Multiple growth stages 

• Data augmentation techniques 

 

Standard preprocessing includes resizing images to 224×224 

pixels and normalization compatible with pre-trained 

models. 

 

4.2 Performance Metrics 

 

Key evaluation metrics: 

• Accuracy 

• Precision 

• Recall 

• F1-score 

• Confidence thresholds 

• Inference time 

 

 
Figure 6: Performance Evaluation Framework 

 

For safety-critical applications, per-class accuracy and false 

positive rates are particularly important. 

 

4.3 Architecture Comparison 

 

 
Figure 7: Architecture Comparison 

 

MobileNetV2 provides the best balance between 

performance and deployment feasibility. 

 

5. Results and Discussion 
 

The experimental analysis indicates that lightweight 

architectures provide an effective balance between accuracy 

and computational efficiency. Confidence scoring 

mechanisms enhance safety by preventing low-certainty 

predictions from being presented as definitive results. 

 

Integration with a medicinal database containing usage 

instructions, dosage information, and toxicity warnings 

significantly improves system reliability for real-world 

application. 

 

6. Conclusion 
 

Deep learning has significantly advanced Medicinal and 

Cosmetic plants identification systems. CNN-based models, 

especially MobileNetV2 with transfer learning, offer high 

accuracy while remaining practical for real-world 

deployment. 

 

However, safe medicinal use requires more than 

classification accuracy. Integration of toxicity alerts, 

confidence scoring, and region-specific databases is 

essential. 

 

Future systems must focus on multi-organ recognition, 

improved dataset diversity, and offline-capable mobile 

applications. With proper development, AI-based Medicinal 

and Cosmetic plants identification can support healthcare 

accessibility, preserve traditional knowledge, and promote 

sustainable use of botanical resources. 

 

References 
 

[1] A. Krizhevsky, I. Sutskever, and G. E. Hinton, 

"ImageNet classification with deep convolutional 

neural networks," Advances in Neural Information 

Processing Systems, vol. 25, pp. 1097–1105, 2012. 

[2] K. Simonyan and A. Zisserman, "Very deep 

convolutional networks for large-scale image 

recognition," arXiv preprint arXiv:1409.1556, 2014. 

[3] K. He, X. Zhang, S. Ren, and J. Sun, "Deep residual 

learning for image recognition," in Proceedings of the 

IEEE Conference on Computer Vision and Pattern 

Recognition (CVPR), 2016, pp. 770–778. 

[4] G. Huang, Z. Liu, L. Van Der Maaten, and K. Q. 

Weinberger, "Densely connected convolutional 

Paper ID: SR26522215154 DOI: https://dx.doi.org/10.21275/SR26522215154 1749 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2025: 7.089 

Volume 15 Issue 5, May 2026 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

networks," in Proceedings of the IEEE Conference on 

Computer Vision and Pattern Recognition (CVPR), 

2017, pp. 4700–4708. 

[5] A. G. Howard et al., "MobileNets: Efficient 

convolutional neural networks for mobile vision 

applications," arXiv preprint arXiv:1704.04861, 2017. 

[6] M. Sandler, A. Howard, M. Zhu, A. Zhmoginov, and 

L.-C. Chen, "MobileNetV2: Inverted residuals and 

linear bottlenecks," in Proceedings of the IEEE 

Conference on Computer Vision and Pattern 

Recognition (CVPR), 2018, pp. 4510–4520. 

[7] F. Chollet, "Xception: Deep learning with depthwise 

separable convolutions," in Proceedings of the IEEE 

Conference on Computer Vision and Pattern 

Recognition (CVPR), 2017, pp. 1251–1258. 

[8] L. Zhou, Z. Han, G. Wang, and Q. Zhao, "Deep 

learning for plant identification in natural 

environment," Plant Methods, vol. 17, no. 1, pp. 1–18, 

2021. 

[9] A. Joly et al., "LifeCLEF 2014: Multimedia life species 

identification challenges," in Working Notes of CLEF 

2014 Conference, 2014. 

[10] C. Szegedy et al., "Going deeper with convolutions," in 

Proceedings of the IEEE Conference on Computer 

Vision and Pattern Recognition (CVPR), 2015, pp. 1–9. 

[11] M. Tan and Q. V. Le, "EfficientNet: Rethinking model 

scaling for convolutional neural networks," in 

Proceedings of the International Conference on 

Machine Learning (ICML), 2019, pp. 6105–6114. 

[12] S. Brahimi, K. Boukhalfa, and A. Moussaoui, "Deep 

learning for tomato diseases: Classification and 

symptoms visualization," Applied Artificial 

Intelligence, vol. 31, no. 4, pp. 299–315, 2017. 

[13] R. Bhatt, A. Bhatt, and S. Bhatt, "Medicinal plant 

identification using image processing and machine 

learning techniques: A review," International Journal of 

Advanced Research in Computer Science, vol. 9, no. 2, 

pp. 415–421, 2018. 

[14] S. Agarwal, S. Tarar, and N. Garg, "A hybrid approach 

for plant leaf disease detection and classification using 

digital image processing and machine learning," in 

Proceedings of the International Conference on 

Communication and Electronics Systems (ICCES), 

2020, pp. 1064–1068. 

[15] World Health Organization, WHO Traditional 

Medicine Strategy: 2014–2023, Geneva: World Health 

Organization, 2019. 

 

Author Profile 
 

Snehal H. Pimple is an MTech student in the Department of 

Computer Science and Engineering at Deogiri Institute of 

Engineering and Management Studies, Chh. Sambhajinagar, 

Maharashtra, India. His research interests include deep learning 

applications in agriculture, computer vision for botanical 

applications, and AI systems for traditional knowledge preservation. 

He has contributed to several open-source projects in the field of 

plant recognition and has published papers on AI applications in 

ethnobotany. His current research focuses on developing accessible 

AI solutions for traditional medicine applications and bridging the 

gap between indigenous knowledge systems and modern 

technology. 

 

Dr. Ashwini S. Gaikwad is an Assistant Professor in the 

Department of Computer Science and Engineering at Deogiri 

Institute of Engineering and Management Studies, Chh. 

Sambhajinagar, Maharashtra, India. She has extensive experience in 

artificial intelligence, machine learning, and computer vision 

applications. Her research focuses on practical AI implementations 

in agriculture and healthcare domains. Dr. Gaikwad has guided 

numerous research projects and has published extensively in 

international journals and conferences. She is particularly interested 

in interdisciplinary research that combines technology with 

traditional knowledge systems. 

Paper ID: SR26522215154 DOI: https://dx.doi.org/10.21275/SR26522215154 1750 

http://www.ijsr.net/



