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ABSTRACT

This report presents the results of the final project, which aims to implement
the application of face recognition and employee location in a web-based employee
attendance system. The employee attendance system is an essential component in

company management related to discipline, performance, and decision-making.

In this project, the authors design and develop a web-based employee
attendance system using the Laravel framework, which supports programming
languages such as HTML, CSS, and PHP. This system uses facial recognition
technology to identify employees and ensure accuracy of attendance. In this system,
each employee will have facial biometric data registered in the database. In addition,
the author integrates employee location information by using the input latitude and

longitude data to verify employee presence.

The author's system can provide essential features such as monitoring and
tracking employee attendance, generating attendance reports, calculating performance
percentages, and graphing visualization of performance rankings for all employees.
This system provides benefits in increasing the efficiency of attendance management

and employee discipline.

During the development process, the author conducted tests covering the
reliability of face detection and the accuracy of location information. The test results
show that the system can recognize employees' faces and provide sufficient location

information to ensure good attendance.

Through this project report, the authors describe the detailed steps in
designing, implementing, and testing a web-based employee attendance system with
the application of face recognition and employee location. This report also includes an
analysis of successful implementation, challenges faced, and future development and

improvement recommendations.

Keywords: Employee Attendance System, Face Recognition, Location Tracking,

Web-based, Laravel.



DEDICATION

I dedicate this final undergraduate project to God Almighty Allah Subhanahu
Wa Ta’ala and Prophet Muhammad Shalallahu Alaihi Wassalam. My beloved dear
mother, Ainah. The man of my life, my father, Ahmad Rusdi, and my support system
whom [ dearly love and am proud of, Muhammad Safri Rizky, Pritta Ayu
Khoirunnisaa, Levita Revalina, Tasya Maharani, and all my friends who have given

me endless love and support throughout my life.

And for a set of beautiful souls and human beings, Kim Namjoon, Kim Seokjin,
Min Yoongi, Jung Hoseok, Park Jimin, Kim Taehyung and Jeon Jungkook, whose
impact on my life goes beyond measure. Who helped me through my hardest times.
Your music has provided comfort and solace during my darkest moments, reminding
me that I am not alone in my struggles. I am grateful for the laughter, tears, and joy
you have brought into my life. Finally, I dedicate it to myself for successfully
completing this final project.



ACKNOWLEDGMENTS

Praise Allah SWT, who has given me grace and convenience to complete my final
project. I would like to express my deepest gratitude and appreciation to the following
individuals whose unwavering support and guidance have been instrumental in the

completion of this Final Project:

1. Our beloved prophet, Muhammad SAW, became my inspiration.

2. T am grateful to Mrs Cutifa Safitri, Ph. D, as my head of IT study program,
my lecturer, and my internship advisor for giving me the opportunity to work
with him and for continuous support, encouragement, and invaluable
guidance.

3. I sincerely thank my advisor, Mr Ronny Juwono, S. Pd., MT, for their
invaluable guidance, expertise, and constant encouragement throughout this
project. I benefited a lot from his guidance.

4. 1 extend my heartfelt appreciation to my parents, Ainah and Ahmad Rusdi,
for their unconditional love, endless encouragement, and sacrifices they have
made to provide me with the best education. Their belief in my abilities has
been a constant source of motivation, and I owe my success to them.

5. I am immensely grateful to The Dean, Lecturers and Computing faculty
members for their knowledge, mentorship, and dedication to providing a
nurturing academic environment. Their commitment to excellence has
contributed significantly to my growth as a researcher.

6. All my dearest friends, for their love, prayers, and support.

7. All Computing 2019 who have accompanied me during the three years of my

university life.

Finally, I would like to express my deep gratitude to all the participants who
generously shared their time and insights for this project. Without their contributions,

this project would not have been possible.

Once again, I extend my sincere appreciation to everyone who has contributed to
the completion of this project. Your support and encouragement have made a

significant difference, and I am truly grateful.



TABLE OF CONTENT

ABSTRAC T....uuiiiiiiiiniicsniinsniesiisssisssissssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss i
DEDICATION ..uucioiiiiientinsnecsnnnsnnsssecsssecssessssssssesssssssssssssssssessssssssssssassssasssssssasssssssss ii
ACKNOWLEDGMENTS ....uuiiniiiiinninnninssecnnecsenssseissesssssesssssssssssasssssssssssssssssassss iii
LIST OF TABLES ....cuuuiiiiiittiseicneisnncseissnisssssssssssssssssesssssssssssssssssessssssssssssssssss iv
LIST OF FIGURES........uuuiiiiiitinniinninneisnisssnsssissssssssisssssssssssssssssssssssssssessssse %
L. CHAPTER L..ccuuuoiiciiniiiniennnensnensnessnesssnesssesssssssssssssssssessssssssssssassssasssssssassss 1
1.1 Background 1

1.2 Problem Statement.........coeeeiieeeissneeisnecssnecsssnecsssnecsssessssseessssecssssesssssessssaee 2

1.3 ODJECLIVE ceceureriecssranrecsssnrrecssssnseecsssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssss 2

1.4 Scope and Limitation .......c.eecoeienisencnsencssnicsssnicsssnessssnessssnessssscsssssosssssssns 3

Lo T SCOPEC ettt ettt ettt et e ettt e et e e s abeesaaeesanee s 3

1.4.2 LAMIEATION. ..ttt ettt ettt 3

1.5 MethOdOIOZY ...ccovvvunricnicrnnrecsssnrnecsssnssncssssassessssssssssssssssssssssssssssssssssssssssassssses 4

1.6 Final Project QOUtline ........ccoueevveenneensnensenisnensnncsnenssnecssenssncsssesssneesaesssacnne 6
II.  CHAPTER II ....cuuiiiiiiiiiicninnnensnennnicssisssesssessssesssnssssssssasssssssssssssssssassssesssnss 7
2.1 Attendance System 7

2.2 Face RECOZNILION ..cuuveerierirnnricssssanrecsssnneccsssansecssssassesssssssssssssssssssssssssssssssssss 8

2.3 Location TracKing........ceeeeneeniseecsensseecsenssnecssnnsssesssncsssessanssssssssasssseessases 10

2.3.1 HTML Ge0lOCAtION ....eouviriiiiiiiieieniieiieiesitesiteie et 11

2.4 Web Application Development .........ccoceececeicssnicssnnscssanssssanssssanssssassssanes 12
2.4.1 Front-end Development ...........cccveeeiiieiiieeiiie e 12

2.4.2 Back-end Development .............cccceeviieiiieniiiniienieeieesee e 13

2.4.3 Back-end Framework ...........ccccooieviiriiniiiiiiiiccceceeeeeee e 14

2.5 DAtADASE ..uueeueeireeineinninniiiniciistississsessesssessssssstssssssssesssssssassssasssssssnns 15

2.5 1 MYSQL ettt 15

2.5.2 PhPMYAAMIN ..coiiiiiiiiiieiie ettt 16

2.6 Related Work 16

III. CHAPTER III ....uucouuiriiiiiiniinninsennneisnncsssessssssseesssssssssssssssssssssssssasssssssssses 13

3.1 SYStEM VeI VIEW..cicersvueriesssssnrecssssssscsssssssessssssssssssssssssssssssssssssssssssssssssssssss 13

3.2 System Requirement Analysis .....ccocceeveesseensuenssnecsnensnesssecsnessaesssncsaeesanes 13



3.2.1 Functional REQUITEMENTS .........ceeeieeriieriieiieniieiie e eieeeve e eve e 13

3.2.2 Non-Functional Requirements ............ccceevuveeriveeniiieeniieeniee e 14
3.2.3 Functional Requirements Analysis .........cccccceeerviieeriieenieeeniee e 15
3.3 Use-Case DIiagraml.......ecceecnseecssennsenssncsssecsnsssansssncsssesssssssassssassssssssssssassss 15
3.4 Use-Case NAITAtIVE .....ccueeeiveecsenssnenseessnecsnnssansssecsssecsssssssssssassssesssssssassss 17
3.5 Swimlane Diagram .....c.cccveicciveeccssencnssnncssssnsssnsssssssssssssssssssssssssssssssssssses 24
IV.  CHAPTER LV ...iiiiiiitinticninneisnesssessesssisssesssssssssssssssssssssssssssssssss 30
4.1 Class Diagram ......coueeveenseenssennsaenssnnsssesssnssssessssssssesssnssssssssssssassssasssassssases 30
4.2 Entity Relationship Diagram (ERD) 31
4.3 User Interface Development .........coceeevveicisnnicssnncsssnnessnncssssscssnsssssssssssnns 32
V. CHAPTERYV 41
5.1 User Interface Development..........cceeeersercsseicssneicssnnicssnnecssseccsneessnncsnns 41
5.1.1 LOZIN ACHVILY...eiiiiiiiieiieeiie ettt ettt ettt et et e re e e sebeeaee e 41
5.1.2 DaShDOArd ........coeeiiiiiiiiiieeieeeee e 42
5.1.3 AdMINISIIALIVE. ....eeiiiiiiiiiiieitie e 43
S5. 1A EMPIOYEE ..ottt ettt ettt et e 46
5.1.5 AUENAANCE ..cuveiviiiiiiieieeiteeee e e 48
5.1.6 FACE RECOZNITION .....veeeiieniieeiiieiieeieeiie ettt 51
ST T USET ettt 53
S0 1.8 SEUINES .oeeeuiiiieiiieeiiee ettt ettt e e et e e et e e e bee e esreeessbeeessseeesaseeesnseeennseens 54
5.2 Application Details.........ccovveeievvrinivrincsencssnncssnicssencsssnncssssncssssscssssssssssens 54
521 LOZIN ettt ettt ettt ettt e b e et et e eneeenseennes 56
5.2.2 DaShbDOard .......ccc.coiuiiiiiiiiiiee e 56
5.2.3 AdMINISIIAtIVE......cociiiiciiecciie ettt e eeseae e e seseeesseeennees 57
524 EMPIOYEE «.oevvieiiiiiieeiie ettt ettt sttt et e e 59
5.2.5 AtENAANCE ...veeviiiiiiieieeiteeeee et 61
5.2.6 FAaCe RECOGNITION ...oevviieiiiieiiieeciiie ettt eee e e e siree e 62
S.2.7 USET eeeeeiiiee e ettt et ee e et e ettt e e e ettt e e esbaaeesesstbeeeeanseeeeennsseeeeansaeeeennnes 66
5. 2.8 SELUINES .uvieiieiiieeiie ettt ettt sttt et st e beeees 67
VI. CHAPTER VI ....iiiiinnicnnnecssissnissesssicssissssssssssssesssssssssssssssssssssssssess 68
6.1 Testing ENVIroNment ........ccceeeeveeecivenecssencsssnnssssnnessassssssssssssssssssssssssssssases 68
6.2 Testing Scenario 68
6.2.1 Testing RESULL .....cccueiiiieiieieeee e 79



6.2.2 System AdVANTAZES ......cccvieriieeiieiieeiieriie ettt ettt e ereeeee e eseeseneeneens 79

6.2.3 Lack Of SYSIEM .....eiiiiiieciieeee et 79
VII. CHAPTER Vl.....couiiiiiiiiiiiinniisninsenssnecssisssnsssssssssessssssssssssssssssssssssssens 80
8 R G1) 1 16 L1 T 1) 1 TR 80
7.2 Future work 80
REFERENCE .....uuuuiiiitiitiiinininisnenneissecssnisssissssisssisssssssssssssssssssssssssassssssssass 82



LIST OF TABLES

Table II1.1 Use Case Narrative for LOZIN..............cccueeeeecueeeeeeciieniienieenieeeveenineseseenne 17
Table II1.2 Use Case Narrative for Dashboard...................ccccccveeeeceencieeenceeenieeannnen. 17
Table I11.3 Use Case Narrative for Profile.............ccooueevueecueeecceieeiieeecieeecieeecreeennes 18
Table 111.4 Use Case Narrative for Attendance...................cccocuevcevceenvecnenccnceenenncns 19
Table II1.5 Use Case Narrative for Face ReCOGRItION. .............cceeeverceeecreenreeeirennnaann, 20
Table II1.6 Use Case Narrative for EMPIOYEE ..........cccoueeeeeeeeciieeeiieeiiieeeieeeeieeneeenns 21
Table I11.7 Use Case Narrative for Administrative Admin...............ccccccceueeevuveeeueennne. 22
Table I11.8 Use Case Narrative for USEr ...........c..cccuvuuereesinieeninienienieeeeneeneennens 22
Table I11.9 Use Case Narrative for SEtting.............ccouueeeceereesueeieenieeieeeseeeeieeneeens 23
Table VI.1. Testing of the Admin Login ...........ccceevvvieiiiiniiiiiiiiecieeeece e 69
Table VI.2. Testing of the User LOGIN........c..ceeviieeiiieriieeeiie et 70
Table VI.3. Testing of the Dashboard............ccccooeeviriiniininiiniicccecce 71
Table V1.4. Testing of the Administrative job title..........cooeeveniininiiiniiiiiiineeee 72
Table VL.5. Testing of the Administrative Marital Status ...........cccceeveeerierciieneeeneenne. 73
Table VI.6. Testing of the Administrative General Status............cccceevveeeriieenieeenneen. 73
Table VI.7. Testing of the EMPlOYee.........coceevuiriiniiiiniiiicicnceccececceecee 74
Table VI.8. Testing of the Attendance Status...........cceeeeveerieeiiienieeiiienieeee e 75
Table VI.9. Testing of the Attendance.............coceevieeiienieeiierie et 76
Table VI.10. Testing of the Face recognition ............ccecveevciieiriieeniiieeccie e 77
Table VI.11. Testing 0f the USET ......cceeviiriiniiiiiiiiieiiniceeeececeeeee e 78
Table VI.12. Testing of the Settings .........ccceeiieiiiiiiiiiieiieeieee e 78



LIST OF FIGURES

Figure [.1 Waterfall MethOdoIOgy...............ccoccueeveiecuiiiiieiiesieeiieee et 4
Figure 1.1 Schematic representation of the automated face recognition system.......... 9
Figure II1.1 Use-Case DIiagraml...........cccuvreeiieiiiieiciieeiiee et eeieeesveeesveeeseveeessveeeenee s 16
Figure II1.2 SWImIane LOIn........cccceviiiiiiiniiiiiiircecceeceeestee et 25
Figure II1.3 Swimlane Face Recognition...........ccccecuevienieiinieniinienienieciesceeeiesiene 26
Figure I11.4 Swimlane Dashboard..............cooceiiiiiiiiiiiiieecen 27
Figure II1.5 SWinlane SEttinNgSs ........cccvueeeiiieeiiieeie ettt e 28
Figure II1.6 Swimlane Profile ..........cccccoioiiriiniiiiiieceeceecece e 29
Figure I11.7 Swimlane admin Employee data .............cccoovieniiiiiiiniiniiceeeiee 29
Figure II1.8 Swimlane admin Attendance data .............cccevieverienieniinieneeeeeceee 30
Figure I11.9 SWImIane USET.........c.ccociiiiiiiieeiieeciie ettt vee e e e e s 30
Figure IV.1 Class Diagram attendance SyStem...........ccceeeervererruenienennecneenieeeeneennes 31
Figure IV.2 ERD attendance SYSteIM.........cc.evuirieeruerienieiieniienieeieeitenie e 31
Figure IV.3 Login Page.......c.coovieiiiiiieiieie ettt ettt 32
Figure IV.4 Dashboard.............oooiiiiiiiieiice et 32
Figure IV.5 Administrative (Field of Work) .........coocooiiiiiinii 33
Figure IV.6 Administrative (Field of work) edit ..........ccceveeieniininiiniiiicniceee 33
Figure IV.7 Administrative (Marital Status).........c.ccoceeriieriiieiiieniecieeieee e 33
Figure IV.8 Administrative (Marital Status) edit.........c.cccccveeeriieeiieiniiieeie e, 34
Figure IV.9 Administrative (General Status).........ccooueevuieriieniienieerie e 34
Figure IV.10 Administrative (General Status) edit..........cccceevieriiienieniiienieniieeeee 34
Figure IV.11 EMpPloyee admin.........ccoeoiirieiiiniiniieieeiesieeeeeieeee e 35
Figure IV.12 Attendance (Attendance Status).........cccecveerciieeriiieeniieeeiiee e 35
Figure IV.13 AtteNdance..........ccueeeiuiieeiiiieeieeciee ettt e eite e et eetee e sveeesveeesareeens 36
Figure IV.14 Face RECOZNITION. .......oviiriiiiiniiiiiiteriteieeiteteee ettt 36
FIGUIE TV IS USET ..ottt ettt sttt 36
Figure IV.16 SettNES......coiiiiiiiiiiiiiie ittt e 37
FIgUIE TV 17 PrOfIle. oottt e e e 37
Figure IV.I8 LOo@in USET.....cc.coouiiiiiiiiiiieieeeritee ettt 37



Figure IV.19 Dashboard USET ...........coeeriiriinieniiiienieeieetesieeie e 38

Figure IV.20 EMPIOYEE USET ....ooeviiieiiieciiieciie ettt 38
Figure IV.21 Employee (€dit) USET ......ccccvieiiiiieiieeieeeeeeee et e 38
Figure IV.22 Attendance USET ........ccceevuerieniiriiniiieeienieeieeteseeeete et 39
Figure IV.23 Face Recognition USET ........ccceviiriieienienienieiieieeiesieeie et 39
Figure IV.24 Profile USET ......cooiiiiiiiiiiiiiieeeee e 39
Figure V.1 Login Page........cccviiiiiiiiiiieceeecee ettt e 42
Figure V.2 Admin Dashboard..........c..ccceeviiiiiiiiiiniiiiicceccccece e 42
Figure V.3 Employee Dashboard..............ccoceeiiiiiiiniiiiiiieciice e 43
Figure V.4 Administrative JOb Title .........ccccoeviiiiiiiiiniiieeeeeeee e 43
Figure V.5 Administrative Job Title (€dit) ......coovieriiiiieiiieeiieeeee e 44
Figure V.6 Administrative Marital Status...........ccoceeiriiniininiinieniicneceeeece 44
Figure V.7 Administrative Marital Status edit...........coceeveriininniniiniinenencceeee 45
Figure V.8 Administrative General Status............ccoceeverierieienieneeieseseeee e 45
Figure V.9 Administrative General Status €dit..........ccceevveeeniieeniieiiiieciee e 46
Figure V.10 EMPIOYEE....cc.coouiiiiiiiiiiiiciteececee ettt 47
Figure V.11. EMployee Edit ........cccoooiiiiiiiiiieiiieeeeeceee e 47
Figure V.12 Employee Edit upload pictures..........cccceverieriieienienieeiescesieeie e 47
Figure V.13 Employee Take Picture..........ccooceoiiiiiiiiiiiiiiieeeceeeeeee e 48
Figure V.14 Employee Take PiCture..........ccceeeviiieiiiieiiieeceeeee et 48
Figure V.15 Attendance StatUs...........ooeevuerieniiniinieniceieetesieeee sttt 49
Figure V.16 Attendance status €dit..........cceeovereerieriienieniirieseeieees e 49
Figure V.17 Attendance...........coocueiiiiiiiiiiiiiiieeeeee et 50
Figure V.18 AteNdanCe..........cocuviieiiiieeiiee ettt et e e e e e nvee e 50
Figure V.19 Attendance IrePOTT ........coeiuiriiriiiiienienieeieeiteste ettt 51
Figure V.20 Attendance Manual.............coccoviiiiiiiniinienieieeseeeeeeeeee e 51
Figure V.21 Face Recognition Page ..........cccooeeviieiiieniiieeieeceeceeeeee e 52
Figure V.22 Face Recognition POP Up.....ccccueeeiiiieciiieiieeeeeeee e 52
Figure V.23 Shows the detection of tWo faces .........ccceeiiriiiiniiniiiiiccce 53
FIGUIE V.24, TUSCT..cutiiiiiiieieeiieettett ettt sttt st ettt 53
Figure V.25, SEHNES ..c..eeiiiiiiiiiieieeee et 54
Figure V.26. Command prompt Create Project ........cceevvrervurrerruieerireeerreeerveeeseveeenneens 55
Figure V.27. Command prompt TUN SETVET........cccueeruierieerieeiienieeieeseeeieeseeeeeesaeens 55

6



Figure V.28 Login Controller Code..........cooiiiiiiiniiniinieniieeriesieeeeeeseee e 56

Figure V.29 Dashboard Controller ..........cccceiiiiiiiiiiiiiinieceeeeeeeee e 57
Figure V.30 Job title Controller............oocuiiiiiiiieiiii it 58
Figure V.31 Marital status cOntroller...........coceveevieriiniiiiniiniceeiceececeeeeee 58
Figure V.32 General status CONtroller..........coeviiriiiiiiiniiniiiienceeeeneceee e 59
Figure V.33 Employee Controller Code...........oocueiiiinirniinienieieeiesieeeeeeeee e 60
Figure V.34 Employee Face Controller code ........ccovuvivriieniiiiiiieciie e 60
Figure V.35 Attendance status controller ...........coceeveriirieiiniieniinieiiceceecneeecen 61
Figure V.36 Attendance controller ...........cooeeverieniiiiinienieienieeeceeeeee e 62
Figure V.37 Face Matcher Code.........cccoeiuiiiiniiiiiieiieiecesee e 63
Figure V.38 Face RECOZNItION. ........cevcuiiiiiiiiciiieciie ettt 63
Figure V.39 Face RECOZNIION......ccceiuiiiiriiniiiiiiicicetcnieeeeeeeee e 64
Figure V.40 Face RECOZNIION. .....cc.eevuiiiiriiiiiiiiriieiecenteeeeeeee e 64
Figure V.41 Face Recognition ReqUESt ...........cccueeiiiiriieiienieeiieieeieeee e 65
Figure V.42 FOrMREQUESL.......cccuviiiiiiiiiieeciie ettt e e e s 65
Figure V.43 User CONtroller .........cocueriiiiiiiiiiiiiicnieeeiecteeee et 66
Figure V.44. User CONtIOLLT ...c...oviiiiiiiiiieiiiiereceee e 66
Figure V.45. Settings CONIOIIET........cocuiiiiiiriiiieieeieeeeeeeee s 67



