
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                      Volume: 08 Issue: 05 | May - 2024                      SJIF Rating: 8.448                              ISSN: 2582-3930                                                                           

 

© 2024, IJSREM      | www.ijsrem.com                                                                                                            |        Page 1 

An Identification and Categorization of Plastic Material using Deep 

Learning Approach 
 

Mrs. Ancy Y Das, 

Assistant Professor, 

Department of Computer Science 

and Engineering, 

BGS Institute of   Technology, 

Adichunchanagiri University, 

ancyydas@bgsit.ac.in 

Bg Nagara, Karnataka 

 

Sinchana G,  

4th Year, 8th Sem 

Department of Computer Science 

and Engineering, 

BGS Institute of Technology, 

Adichunchanagiri University, 

gowdasinchana324@gmail.com 

Bg Nagara, Karnataka 

 

 

Abstract: Stopping bad effects from plastic 

pollution is hard. Not much is known about 

where plastics are. Scientists built AI 

systems that use deep learning and image 

checks to make preprocessing better. AI 

can spot plastic waste on belts at dumps. 

But it's tough to tell various glass and 

plastic colors apart in a mixed pile. A 

highly effective method involves extensive 

preparation of a convolutional neural 

network (CNN). Plastics such as 

polyethylene terephthalate (PET), 

polypropylene (PP), high-density 

polyethylene (HDPE), and low-density 

polyethylene (LDPE) are widely used 

across various industries. Therefore, there 

is a significant demand for automated 

plastic sorting. PET, which is composed of 

ethylene glycol and terephthalic acid in a 

robust structure, exhibits resistance to easy 

decomposition. It can harm plants and 

animals in nature. 

 

1. INTRODUCTION 

The growing problem of plastic waste is one 

of the most pressing issues we face today. 

Each year, around 300 million tons of plastic 

are produced, much of which ends up in 

landfills, waterways, and other natural 

environments. While enhanced recycling 

methods offer some hope, separating different 

types of plastics remains a labor-intensive and 

expensive process. Enhancing recycling practices is 

crucial, albeit challenging due to the need for 

accurate identification and sorting of various plastic 

types. Hence, initiatives like "CNN-based plastic 

detection and categorization" hold considerable 

significance. Convolutional neural networks (CNNs) 

play a central role in this endeavor by extracting 

relevant image features and classifying plastics 

based on these features. The intensive training of 

CNNs enables them to discern subtle differences 

between visually similar plastics, facilitating precise 

and automated separation within waste management 

systems. Once trained, the CNN can accurately label 

new plastic material images, potentially streamlining 

recycling processes and reducing contamination or 

human error. This method could lead to a more 

sustainable future by lowering the costs of plastic 

recycling through automated sorting and reduced 

manpower requirements.  

2. LITERATURE SURVEY 

Translucent materials play a crucial role in various 

computer vision applications. However, identifying 

these materials can be challenging due to their 

smooth surfaces and complex backgrounds. 

Traditional approaches in this field typically depend 

on predefined features or learned characteristics. 

However, a recent research study conducted by A.H. 

Madessa et al. [11] introduces a novel pixel-wise 

detection and segmentation technique employing 

Mask R-CNN. Through training on a newly curated 

dataset and evaluation on a standard dataset, they 

showcase substantial enhancements in the accurate 

identification of transparent materials.Their method 
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provides detailed pixel-level information, 

enhancing the efficiency of computer vision 

tasks and enabling safer interactions with 

translucent materials for robots.To address the 

difficulty of training deep neural networks, K. 

He et al. [12] introduce a residual learning 

framework, which has proven to be an 

effective approach. In the field of 

environmental conservation, M. Kremezi and 

team [15] explore using hyperspectral 

PRISMA satellite imagery to detect marine 

plastic waste. Through advanced imaging 

techniques and spectral analysis, they've 

developed an effective method to differentiate 

plastic from water.Experiments show 

promising results in detecting small plastic 

items, offering a valuable tool for combating 

plastic pollution and resolving environmental 

challenges. 

3. SYSTEM ARCHITECTURE 

A. Image Recognition : In the waste 

management sector, there is a growing 

adoption of image recognition and machine 

learning technologies. One interesting project 

is "Waste Net." With an accuracy rate of 

approximately 90%, the system effectively 

categorizes different types of waste, including 

plastic items. 

 

            Figure 1: System Architecture 

 

B. Information Preprocessing: Using PC vision to 

sort plastic waste offers a promising method for 

mechanizing the waste arranging process 

productively.  

C. Plastics Reusing: Chemical reusing presents a 

novel strategy for handling plastic waste, involving  

the breakdown of plastic waste into its elemental 

components for subsequent reuse in manufacturing 

new plastic products. Initiatives like the "Chemical 

Recycling of Plastics Waste (CReW)" project focus 

on pioneering advancements in chemical recycling 

methodologies. 

D. Convolutional Neural Network (CNN) Model: 

Designing an effective CNN model constitutes a 

pivotal aspect of the proposed investigation into 

"CNN-based plastic detection and categorization." 

This encompasses the creation of a CNN 

architecture adept at precisely detecting and  

categorizing diverse plastic materials.  

 

Figure 2: Working progression of the model 

 

 

   E. Model Evaluation: Once the Convolutional 
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Neural Network model has been developed 

and prepared,it is imperative to assess its 

accuracy and performance. This evaluation 

entails subjecting the model to testing using 

an independent dataset comprising images of 

plastic materials that were not included in the 

training phase. Based on the evaluation 

results, further adjustments may be needed to 

enhance the model's performance across 

various plastic types.  

                  4.  Proposed Work 

 

A. InceptionV3:  The InceptionV3 

model uses special building blocks called 

"inception modules" .This allows it to identify 

different types of plastics. The convolutional 

layers filter the input image to extract key 

visual features, which are then processed by 

the inception modules. These modules can 

capture features of varying sizes all at once. 

After passing through the inception modules, 

the input image is then classified into different 

plastic categories using fully connected layers.  

    B. Mobile Net: Mobile Net is a technology 

designed to detect plastic materials on mobile 

devices Mobile Net uses depth-wise separable 

convolutions to reduce computational costs 

while maintaining accuracy.  

               C. VGG Net: VGG Net is a popular CNN 

architecture known for its simplicity and 

effectiveness in plastic material identification. 

It recognizes plastics by processing input 

images through convolutional layers to extract 

features. VGGNet is fine-tuned using tagged 

datasets, with parameters updated through 

back 

           propagation using optimization algorithms 

           like SGD or Adam.  

D. Decision Tree:  Decision trees are a way to 

classify materials like plastic. They work by 

dividing the input data into smaller groups 

based on the values of different features, like 

color, texture, and shape. This builds a tree- 

like model that can then be used to identify 

the type of plastic material.  

 E. Support Vector Machines (SVM): SVM 

create a hyperplane to divide data points into distinct 

categories for identifying plastic materials. During 

training, SVMs determine the best hyperplane to 

divide various plastic material groups, categorizing 

fresh plastic material samples based on their 

characteristics. 

F. K-Nearest Neighbors (KNN): KNN 

characterizes input information by considering the 

names of its closest neighbors inside the preparation 

set. This method proves beneficial for the 

identification of plastic materials. Properties like 

color, texture, and shape are prepared first. Then, the 

K closet data points to the input point are selected. 

The classification is finally determined by the most 

common class among these nearest neighbors. KNN 

is a simple yet effective method, especially when 

there are few features and data points, and they are 

not highly complex. 

G. Testing: The last step is setting up and testing the 

CNN-based plastic detection and categorization 

system in real-world situations. This may mean 

adding the model to current waste sorting systems or 

designing new systems made for plastic material 

detection. Testing in various settings makes sure the 

model is accurate and works well with waste 

management systems, helping to improve plastic 

waste management in the future. 
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5. RESULT 

 

           Figure 3: Registration form 

 

 

Figure 4: Login Structure 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Uploading image 

 

Figure 6: Output 

 

CONCLUSION 

The experiment on Convolutional Neural Network 

based plastic detection and categorization yielded 

promising outcomes, boasting a commendable 90% 

accuracy rate in discerning various plastic polymers 

such as PET, PVC, and HDPE. Notably, the CNN 

model exhibited remarkable precision (0.95) and 

recall (0.94) values for each class, accompanied by 

an impressive F1 score of 0.94. These metrics 

underscore the model's reliability in  

 

identifying and categorizing plastic materials 

effectively. To enhance the model's accuracy further, 

future endeavors could focus on leveraging more 

expansive and diverse plastic datasets for training 

purposes. Additionally, refining the model's 

architecture and training methodologies holds 

potential for bolstering its precision and recall in 

plastic material detection and classification. These 

refinements are poised to elevate the model's 

efficacy in real-world scenarios and contribute 

significantly to advancements in plastic waste 

management initiatives. 
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