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Abstract - The goal of this work is to investigate the use of 

image processing in the development of an effective automated 

mechanical garbage sorting system for mixed medical waste. 

Paper, plastics, and glass are frequently left uncollected and 

unsorted from medical waste because of their danger and the 

lack of an efficient and cost-effective waste sorting process. 

This document explains how to sort garbage, which is the first 

step toward recycling. A computer vision-based intelligent 

system is being developed to distinguish components with 

characteristics on the sorting manufacturing line (conveyor 

belt). For the experimenting phase, many forms and sizes are 

employed. The suggested method was experimentally validated 

using a paper and plastic prototype device. The suggested 

algorithm is validated by the experimental findings. 

Key Words: Raspberry Pi, Garbage sorting, Image 

processing, YOLO v3, Deep learning. 
 

1. INTRODUCTION  

 
Scientific and technical developments have made living more 

convenient and encouraged the fast rise of the world population 

since the industrial revolution. However, the amount of garbage 

created has grown as well. Governments have committed 

significant resources to address this issue through trash 

reduction and recycling [1]. As a result, this smart city research 

created a recyclable garbage sorting system that could be 

utilized in multiple areas to assist prevent littering in the city 

(due to irregular waste disposal), reduce labor expenses, and 

meet the goals of higher recycling and reduced waste. 

Sorting trash has ramifications that extend well beyond our 

kitchens, garbage cans, and even communities. We assist to 

enhance air and water quality and reduce greenhouse gas 

emissions by correctly sorting recyclables from waste and 

compost! [2]. Sorting garbage properly implies that less waste 

ends up in landfills and that more of what we throw away may 

be reused and repurposed. 

2. BACKGROUND 

 
At present, the country has exhaustively carried out scrap 

sorting. Garbage sorting plays a vital part in scrap recycling. 

Still, numerous resides warrant sorting knowledge and warrant 

sorting mindfulness. The sorting effect is insignificant. 

However, it'll not only beget waste of applicable coffers, and 

dangerous waste similar to medical waste, If not sorted. In the 

early days, homemade sorting or detectors were frequently used 

for identification. Latterly, it was proposed to identify images 

grounded on being models and also complete scrap sorting 

through-completed markers or recollect data sets to train a new 

scrap sorting model.  

 To effectively use scrap sorting coffers, and reduce 

environmental pollution and the burden of people sorting scrap, 

this paper proposes a system of scrap bracket and sorting 

grounded on transfer literacy, which migrates the being YOLO 

v3 model recognition task on the Image net dataset to scrap 

identification (3). First, increase the data set through data 

addition. Also, make a convolutional neural network grounded 

on the source model and acclimate the neural network 

parameters grounded on the training effect. The training results 

show the training delicacy. Eventually, the model is applied to 

the filmland collected in real life for recognition. The 

recognition results show that the model has good performance 

and high delicacy, can rightly identify common scrap in life, 

and has reference significance for intelligent scrap bracket, 

proving this system's feasibility.  

 In this environment, sorting has the following pretensions: 

• To keep recyclable accoutrements, separate for exercise.  

• To guarantee that trash that can be treated for material and 

energy recovery (through composting, incineration, or any 

other applicable system) doesn't come mixed with undesirable 

accoutrements.  

 • To keep dangerous accoutrements for disposal in dangerous 

waste tips or proper processing.  

 •To minimize trash and conserve tip space for eventual 

disposal. 
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Fig -1: Raspberry Pi 4 

 

3. METHODOLOGY 
 

The aim of the Garbage sorting hierarchy is to extract the 

maximum practical benefits from products and to 

generate the minimum amount of end waste and see 

resource recovery. The Garbage sorting is represented as 

a pyramid because the basic premise is that policies 

should promote measures to prevent the generation of 

waste. 

 

Fig -2: Block Diagram 

 

In this raspberry pi is the main component. Sensors, camera and 

motor are connected to the raspberry pi. Camera is connected 

to the USB port of the raspberry pi. Camera captures the image. 

Using image processing system detect the medical waste e.g., 

cotton, injection, saline bottle.  

Cotton, injections and saline bottles are the wastes system 

detect. System takes the image. Preprocess that image, Data 

preprocessing is a process of preparing the raw data and making 

it suitable for a machine learning model. It is the first and 

crucial step while creating a machine learning model. After that 

next step is feature extraction, Feature extraction for machine 

learning and deep learning. Feature extraction refers to the 

process of transforming raw data into numerical features that 

can be processed while preserving the information in the 

original data set. It yields better results than applying machine 

learning directly to the raw data.  

 

Fig -3: Object recognition 

 

After feature extraction classification occurs. For The 

classification we Use Yolo V3 Algorithm for classification In 

Machine Learning. Classification is a process of categorizing a 

given set of data into classes, it can be performed on both 

structured or unstructured data [4]. The process starts with 

predicting the class of given data points [5]. 

After all these process systems detect the garbage. Next process 

is to segregate the garbage, for segregation we use dustbin and 

divide the dustbin into two parts. If the garbage detected and 

the detected garbage is injection, motor rotates clockwise and 

dump the garbage in that partition. Similarly other if other two 

garbage detected they get dump into respective partition.  

To dump the garbage system uses the DC motor. To drive the 

motor driver is used. DC motor have the ability to rotate in both 

directions. DC motor could rotate in another direction just by 

changing the polarity of the current. We need to rotate the 

motor in both directions. There are multiple circuits by which 

motor could be rotated in both directions just by using some 

diodes and transistors. But those circuits are complex to make. 

To avoid the complexity and IC name l293d is used by which 

not only direction. Two ultrasonic sensors are used to detect the 

dustbin condition. If dustbin is full ultrasonic sensor detect and 

system send the message. 

 

Fig -4: Flow chart 
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Fig -5: Demo model 

 

4. YOLO v3 CLASSIFICATION 

 
YOLO is a literacy fashion that enables contemporaneous 

object discovery and bracket. To negotiate the object- 

discovery task, before ways (R- CNN and its variations) 

employed a channel prosecution armature, which involves 

multiple way (5). Due to the channel armature and the necessity 

of the separate training of each individual element, slow speed 

is achieved along with the increased complexity in 

optimization. These downsides are overcome by YOLO, which 

transforms object discovery into a single retrogression 

problem. This performs the contemporaneous vaticination of 

multiple bounding boxes and their class chances. Unlike sliding 

window and region offer- grounded ways, the training in 

YOLO is carried out on full images, thereby directly optimizing 

the discovery performance. Still, the real- time speed, end- to- 

end training capability, along with high average perfection and 

conception capability of YOLOv3 substantiates its 

effectiveness in performing complex object discovery tasks, 

including significantly small objects. 

In general, the YOLOv3 algorithm simply takes an input neural 

network (analogous to CNN) to produce an affair vector of 

bounding boxes and class prognostications. YOLOv3 excerpts 

a single image, which is also resized to 416 × 416, that serves 

as the input to the YOLOv3 neural network. The armature of 

the YOLOv3 neural network is employed in the darknet- 53 

frame. It consists of convolutional layers, residual layers, 

upsampling layers, and skip(roadway) connections. 

 

 
Fig -6:   Outline of YOLOv3 algorithm 

 
 

Fig -7:  YOLOv3 architecture 

 

The YOLOv3 neural network takes an input image to return an 

affair vector. The affair vector consists of the following 

parameters: 

 • Vaticination Probability (Pc) A probability that each 

bounding box contains a sensible  

 object.  

• Bounding box parcels Width (Bw), Height (Bh), and 

Cartesian position (x and y) of the box inside the image (Bx, 

By).  

 • Class chances (C1, C2, C3, C4, C5, C6) Chances that each 

object within its bounding box is associated with a specific 
class.  

 

4.1 Precision  
Precision is defined in terms of the rate of the number of objects 

detected rightly to the number of total objects detected. 

Mathematically, perfection can be reckoned as expressed by the 

Equation below. 

Precision = (NTP / (NTP + NFP)) 

 

4.2 Recall  
The recall is estimated in terms of the chance of the number of 

objects which are rightly detected to the number of ground 

verity objects. Recall can be estimated using the Equation 

below.  

  

 Recall = ( NTP/( NTP NFN))  

 

 Were,  
 • NTP = Number of True Cons, i.e., number of objects detected 

rightly;  

 • NFP = Number of False Cons, i.e., number of detected 

objects which couldn't correspond to the ground verity objects;  

• NFN = Number of False Negatives, i.e., number of ground 

verity objects that couldn't be detected.  

  

4.3 Intersection Over Union (IoU)  
IoU is a well- known evaluation metric in object discovery 
tasks, which is mathematically represented by the Equation 

below.  

  

 IoU = (A ∩ B)/ (A U B) 
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4.4 Training 

In this work, the entire experimental platform configuration 

employed for the training and evaluation of the YOLOv3 neural 

network are presented in Table. 

Table -1: Specifications 

 

Specification Details 

Operating System Windows, 64-bit Operating System 

CPU Intel(R) Core (TM) i7-9700F CPU @ 

3.00 GHz 

RAM 8 GB 

MSI Gaming GeForce GTX 1650 

Super 128-Bit 

GPU HDMI/DP/DVI 4GB GDRR6 HDCP 

Support DirectX 12 

Dual Fan VR Ready OC Graphics 

Card 

GPU acceleration 

library 

CUDA10.0, CUDNN7.4 

 

5. RESULT 

 
 In order to autonomously complete intelligent scrap bracket 

tasks on edge bias, this paper proposes a scrap discovery and 

bracket system grounded on visual scene understanding. 

Different from the being system, the perceptual discovery 

under the premise that the item is instinctively defaulted to be 

scrap, this system uses knowledge visual algorithms to realize 

intelligent decision- timber of particulars in the scene. Implicit 

unborn exploration directions First, the birth of the attributes of 

the particulars in the scene and the associated information of 

other particulars requires further in- depth exploration; the 

alternate is that the system is now only real- time perception of 

two modal particulars of image and videotape, and it can go 

deep into voice modal in the future, through intelligent 

commerce with people, to ameliorate the degree of intelligence 

of edge bias. 

6. CONCLUSION 
 

With the development of country’s frugality, the affair of waste 

is also adding. People’s living norms are constantly perfecting 

scrap pollution problem is getting worse, which had a great 

impact on the terrain. And Garbage bracket and treatment have 

come the focus of moment. This exploration introduced a 

unique trash isolation operation of the YOLOv3 algorithm as a 

backing to strengthening smart civic waste isolation and 

operation frame.  

 The trash image recognition procedure was complicated by 

objects conforming of further than one type of material and 

objects that may have inherited from other classes. To deal with 

similar real- time complications, only particulars belonging to 

parent classes and objects of visible order were estimated; 

nevertheless, this opens the door for unborn study to more 

precisely categories rubbish grounded on material parcels(s). 

Likewise, the item identification fashion for trash isolation used 

in this study opens the door to successful waste recycling and 

disposal. Still, the reduction in discovery time, along with an 

extraordinarily high vaticination probability, leaves room for 

farther disquisition. Unborn study will concentrate on 

optimizing issues as well as prognosticating the possibility of 

other waste particulars in the real world. 
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