
 

 

 

 

 

Implementation of Deep Learning Algorithm in Waste 

Classification using YOLOv5s Real-Time Object Detection 

 

 

 

THESIS REPORT 

 

 

 

Muhammad Imtiyaz Nurdiansyah Haris  

41519010210 

 

 

 

INFORMATICS ENGINEERING STUDY PROGRAM 

  FACULTY OF COMPUTER SCIENCE 

MERCU BUANA UNIVERSITY JAKARTA 

2023

http://digilib.mercubuana.ac.id/



 

 

 

 

 

 

Implementation of Deep Learning Algorithm in Waste 

Classification using YOLOv5s Real-Time Object Detection 

 

 

 

THESIS REPORT 

 

Muhammad Imtiyaz Nurdiansyah Haris 

41519010210 

 

 

 

Submitted as One of the Requirements for Obtaining a Bachelor of Computer 

Degree 

 

INFORMATICS ENGINEERING STUDY PROGRAM 

FACULTY OF COMPUTER SCIENCE  

MERCU BUANA UNIVERSITY JAKARTA 

2023 

 

http://digilib.mercubuana.ac.id/



http://digilib.mercubuana.ac.id/



iii 

AFFIRMATION PAGE 

This Thesis Report is submitted by: 

Name  :  Muhammad Imtiyaz Nurdiansyah Haris 

NIM :  41519010210 

Study Program :  Informatics Engineering 

Title of Thesis Report  :   Implementation of Deep Learning Algorithm in Waste 

Classification using YOLOv5s Real-Time Object 

Detection 

Has been successfully defended at a hearing before the Board of Examiners and accepted 

as part of the requirements needed to obtain a Bachelor's degree in the Study Program 

Informatics Engineering, Faculty Computer Science Mercu Buana University. 

Affirmation by: 

Advisor  : Ir. Emil R. Kaburuan, Ph.D., IPM 

NIDN  : 0429058004   (   ) 

Chief Examiner  : Vina Ayumi, S.Kom., M.Kom 

NIDN  : 0311109003   (    ) 

Examiner 1 : Afiyati, S.Si., MT 

NIDN  : 0316106908   (       ) 

Examiner  : Leonard Goeirmanto, Dr., MSC 

NIDN  : 110760318   (       ) 

Jakarta, 27 January 2023 

Knowing, 

Final Assignment Coordinator    Head of Study Program 

Wawan Gunawan, S.Kom., M.T. Ir. Emil R. Kaburuan, Ph.D., IPM

http://digilib.mercubuana.ac.id/



iv 

FOREWORD

We give thanks to God Almighty. With His grace and mercy, the writer can finish 

his thesis with the title "Implementation of Deep Learning Algorithm in Waste 

Classification using YOLOv5s Real-Time Object Detection". 

This thesis was prepared and submitted to fulfill the requirements for obtaining a 

Bachelor of Computer (S.Kom.) degree at the Faculty of Computer Science at 

Mercubuana University, Jakarta. Besides that, writing this thesis also aims to 

provide knowledge to the reader. 

The author realizes that without the help and guidance of Ir. Emil R. Kaburuan, Ph.D., 

IPM. Therefore, the author would like to thank: 

1. Both parents who have given encouragement to motivate the writer

in completing the thesis.

2. Mr. Emil Robert Kaburuan who also gave attention and time to guide

the writer to complete the thesis.

3. As well as various parties that the author cannot mention one by one.

Finally, the author realizes that this thesis is still far from being perfect due to 

limited knowledge and experience. Therefore, suggestions and constructive 

criticism will be received with pleasure. The author hopes that this thesis can be 

useful for all parties who need it. 

Jakarta, 27 January 2023 

Author 

http://digilib.mercubuana.ac.id/



http://digilib.mercubuana.ac.id/



 
 

viii 

 

 

TABLE OF CONTENT 

 

TITLE PAGE ......................................................................................................... i 

OWN WORK STATEMENT PAGE .................................................................. ii 

AFFIRMATION PAGE ...................................................................................... iii 

FOREWORD ........................................................................................................ iv 

FINAL PROJECT PUBLICATION AGREEMENT PAGE FOR 

ACADEMIC INTERESTS ....................................................................................v 

ABSTRAK ............................................................................................................ vi 

ABSTRACT ......................................................................................................... vii 

TABLE OF CONTENT ..................................................................................... viii 

LIST OF TABLES ............................................................................................... ix 

LIST OF FIGURE .................................................................................................x 

LIST OF ATTACHMENTS ................................................................................ xi 

CHAPTER I  INTRODUCTION ..........................................................................1 

CHAPTER II  LITERATUR REVIEW ...............................................................2 

CHAPTER III  METHODOLOGY .....................................................................6 

3.1 Proposed Application Flowchart. ...................................................................9 

CHAPTER IV  RESULT AND DISCUSSION ..................................................10 

4.1 Dataset ..........................................................................................................10 

4.2 Data Pre-Processing .....................................................................................11 

4.3 Validation Data .............................................................................................12 

CHAPTER V  CONCLUSIONS AND RECOMMENDATIONS ...................13 

BIBLIOGRAPHY ................................................................................................16 

ATTACHMENT ...................................................................................................18 

Attachment 1. Document HAKI ......................................................................... 

Attachment 2. Scanned Copy of Colored ID ...................................................... 

Attachment 3. Proof Guidance............................................................................ 

Attachment 4. Proof Journal Submit................................................................... 

Attachment 5. Final Project Statemet Page ........................................................ 

Attachment 6. CV ............................................................................................... 

Attachment 7. Journal Article ............................................................................. 

 

  

http://digilib.mercubuana.ac.id/



 
 

ix 

 

 

LIST OF TABLES 

 

 

 

Table 1 Evaluation Result ...............................................................................13 

Table 2 Performance Comparison of three object detection networks ...........14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://digilib.mercubuana.ac.id/



 
 

x 

 

 

 

 

 

 

LIST OF FIGURE 

 

 

Figure 1 Collected Household Waste ...............................................................6 
Figure 2 Labeled Waste ....................................................................................6 
Figure 3 Training the Model .............................................................................7 
Figure 4 Result of the Training .........................................................................7 
Figure 5 Testing the Model ...............................................................................7 
Figure 6 Real-time Object Detection on Webcam ............................................8 
Figure 7 Workflow Model ................................................................................9 
Figure 8 Collected Dataset ..............................................................................10 
Figure 9 Augmentation Process ......................................................................11 
Figure 10 Validation Labels and Validation Prediction .................................12 
Figure 11 Confusion Matrix ...........................................................................13 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://digilib.mercubuana.ac.id/



 
 

xi 

 

 

 

 

LIST OF ATTACHMENTS 

 

 

Attachment 1. Document HAKI .....................................................................18 

Attachment 2. Scanned Copy of Colored ID ..................................................19 

Attachment 3. Proof Guidance........................................................................20 

Attachment 4. Proof Journal Submit...............................................................20 

Attachment 5. Final Project Statemet Page ....................................................21 

Attachment 6. CV ...........................................................................................22 

Attachment 7. Journal Article .........................................................................23 

 

 

 

 

http://digilib.mercubuana.ac.id/




