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ABSTRAK 

 

Sistem pengenalan wajah merupakan sebuah sistem yang memiliki peran penting 

untuk kemanan dengan tingkat biometrik, selain itu penggunaan sistem pengenalan 

wajah sangat berperan penting dalam masa pandemi dan endemi untuk mengurangi 

penularan, karena memiliki prinsip contactless. Tujuan dari penelitian ini adalah 

membuat sebuah sistem pengenalan wajah menggunakan algoritma Viola-Jones 

dan Machine Learning berbasis aplikasi desktop. Deteksi wajah menggunakan 

algoritma Viola-Jones telah banyak diteliti dan memiliki tingkat akurasi yang 

tinggi, sehingga dengan digabungkannya dengan sistem pengenalan wajah 

menggunakan Machine Learning dengan metode Neural Network akan 

menghasilkan sistem pengenalan wajah dengan tingkat akurasi yang tinggi, cepat 

dan berbasis aplikasi desktop agar dapat digunakan di area yang belum terjangkau 

dengan internet. Metode yang digunakan yaitu Iterative Waterfall Model yang 

bertujuan untuk menyelesaikan masalah dalam pembuatan sistem pengenalan 

wajah. Program sistem pengenalan wajah menggunakan algoritma Viola-Jones dan 

Machine Learning berbasis aplikasi desktop berhasil dibuat dengan tingkat 

keakuratan sistem sebesar 92% dan waktu proses untuk mengenali 1 wajah yaitu 

400 milidetik. Program juga mampu mengenali wajah dari jarak sejauh 4 meter 

dengan kondisi cahaya yang cukup baik dan menggunakan kacamata dengan syarat 

tampak depan wajah tidak tertutupi.   

 

 

Kata Kunci : Pengenalan wajah; Algoritma Viola-Jones; Machine Learning; 

Neural Network. 

  



 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

ABSTRACT 

 

The facial recognition system is a system that has an important role for biometric-

level security, besides the use of a facial recognition system plays an important role 

in pandemic and endemic times to reduce transmission, because it has a contactless 

principle. The purpose of this research is to create a face recognition system using 

the Viola-Jones algorithm and machine learning based on a desktop application. 

Face detection using the Viola-Jones algorithm has been widely researched and 

has a high level of accuracy, so that by combining it with a facial recognition system 

using Machine Learning with the Neural Network method, it will produce a face 

recognition system with a high level of accuracy, fast and based on desktop 

applications so that it can be used. in areas not yet reached by the internet. The 

method used is the Iterative Waterfall Model which aims to solve problems in 

making facial recognition systems. The face recognition system program using the 

Viola-Jones algorithm and Machine Learning based on a desktop application was 

successfully created with a system accuracy rate of 92% and the processing time 

for recognizing 1 face is 400 milliseconds. The program is also able to recognize 

faces from a distance of 4 meters with good light conditions and use glasses 

provided that the front view of the face is not covered. 

 

 

Keyword : Face Recognition; Viola-Jones Algorithm; Machine Learning; Neural 

Network. 

 

  



 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR ISI 

 
LEMBAR PENGESAHAN ................................................................................... iii 

PERNYATAAN ..................................................................................................... iv 

KATA PENGANTAR ............................................................................................ v 

ABSTRAK ............................................................................................................ vii 

ABSTRACT ......................................................................................................... viii 

DAFTAR ISI .......................................................................................................... ix 

DAFTAR GAMBAR ............................................................................................ xii 

DAFTAR TABEL ................................................................................................ xiv 

BAB I ...................................................................................................................... 1 

PENDAHULUAN................................................................................................... 1 

1.1 Latar Belakang.......................................................................................... 1 

1.2 Rumusan Masalah .................................................................................... 2 

1.3 Tujuan Penelitian ...................................................................................... 3 

1.4 Manfaat Penelitian .................................................................................... 3 

1.5 Batasan Masalah ....................................................................................... 3 

1.6 Sistematika Penulisan ............................................................................... 4 

BAB II ..................................................................................................................... 5 

KAJIAN PUSTAKA ............................................................................................... 5 

2.1 Deteksi Wajah Algoritma Viola-Jones ..................................................... 5 

2.1.1 Haar-Like Features ........................................................................... 6 

2.1.2 Integral Image ................................................................................... 6 

2.1.3 AdaBoost ........................................................................................... 7 

2.1.4 Cascade Classifier ............................................................................ 7 

2.2 Pengenalan Wajah menggunakan Machine Learning .............................. 8 



 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

2.2.1 Machine Learning ............................................................................. 8 

2.2.2 Jenis Machine Learning .................................................................. 10 

2.2.3 Neural Network (NN) ..................................................................... 11 

2.3 Python ..................................................................................................... 11 

2.3.1 Anaconda Navigator........................................................................ 12 

2.3.2 Spyder .............................................................................................. 13 

BAB III.................................................................................................................. 15 

METODE PENELITIAN ...................................................................................... 15 

3.1 Desain Penelitian .................................................................................... 15 

3.2 Alat dan Bahan Penelitian ...................................................................... 16 

3.2.1 Alat Penelitian ................................................................................. 16 

3.2.2 Bahan Penelitian.............................................................................. 17 

3.3 Metode Penelitian ................................................................................... 17 

3.3.1 Metode Pengumpulan Data ............................................................. 17 

3.3.2 Metode Pengembangan Perangkat Lunak ....................................... 17 

BAB IV ................................................................................................................. 20 

DESAIN DAN ANALISIS PENELITIAN ........................................................... 20 

4.1 Pengumpulan Data.................................................................................. 20 

4.2 Pengembangan Sistem ............................................................................ 21 

4.2.1. Requirement (Kebutuhan) ............................................................... 21 

4.2.2. System and Software Design (Desain) ............................................ 21 

4.2.3. Implementation and Unit Testing.................................................... 24 

4.2.4. Integration and System Testing ....................................................... 32 

4.3 Hasil dan Pembahasan ............................................................................ 35 

BAB V ................................................................................................................... 46 

KESIMPULAN DAN SARAN ............................................................................. 46 



 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

5.1 Kesimpulan ............................................................................................. 46 

5.2 Saran ....................................................................................................... 46 

DAFTAR PUSTAKA ........................................................................................... 48 

LAMPIRAN .......................................................................................................... 56 

 

 

  



 

 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR GAMBAR 

Gambar 2.1 Haar-Like Features ............................................................................. 6 

Gambar 2.2 Integral Image ..................................................................................... 7 

Gambar 2.3 Cascade Classifier............................................................................... 8 

Gambar 2.4 Neural Network ................................................................................. 11 

Gambar 2.5 Logo Python ...................................................................................... 12 

Gambar 2.6 Antarmuka Aplikasi Scientific Dalam Anaconda Navigator ............ 13 

Gambar 2.7 Antarmuka Menu Environments Dalam Anaconda Navigator ......... 13 

Gambar 2.8 Antarmuka Aplikasi Spyder .............................................................. 14 

Gambar 3.1 Desain Penelitian ............................................................................... 15 

Gambar 3.2 Iterative Waterfall Model .................................................................. 18 

Gambar 4.1 Dataset Wajah ................................................................................... 20 

Gambar 4.2 Antarmuka Anaconda Navigator ....................................................... 22 

Gambar 4.3 Laman Resmi Anaconda Navigator .................................................. 22 

Gambar 4.4 Pemasangan Pustaka OpenCV .......................................................... 23 

Gambar 4.5 Merubah Sistem Dasar ke OpenCV .................................................. 24 

Gambar 4.6 Tampilan Utama Spyder.................................................................... 24 

Gambar 4.7 Flowchart Aplikasi Desktop Rekam Medis ...................................... 25 

Gambar 4.8 Aplikasi Desktop Pengenalan Wajah ................................................ 25 

Gambar 4.9 Flowchart Pemograman Deteksi Wajah Viola-Jones ........................ 27 

Gambar 4.10 Deteksi Wajah Dengan Algoritma Viola-Jones .............................. 28 

Gambar 4.11 Cuplikan Pemograman Deteksi Wajah Menggunakan Algoritma 

Viola-Jones ............................................................................................................ 28 

Gambar 4.12 Flowchart Machine Learning .......................................................... 30 

Gambar 4.13 Wajah Terkenali .............................................................................. 31 

Gambar 4.14 Cuplikan Pemograman Import Library ........................................... 31 

Gambar 4.15 Cuplikan Pemograman Machine Learning Model .......................... 31 

Gambar 4.16 Cuplikan Pemograman Memuat Dataset ......................................... 32 

Gambar 4.17 Cuplikan Pemograman Jika Wajah Terkenali ................................. 32 

Gambar 4.18 Flowchart Sistem Pengenalan Wajah Menggunakan Algoritma Viola-

Jones dan Machine Learning Berbasis Aplikasi Desktop ..................................... 33 

Gambar 4.19 Cuplikan Pemograman Import Library ........................................... 34 



 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Gambar 4.20 Cuplikan Pemograman Encoding dan Recogniting Face ................ 35 

Gambar 4.21 Cuplikan Waktu Proses Pengenalan Wajah .................................... 39 

Gambar 4.22 Pengujian Jarak 1,5 Meter Antara Wajah dengan WebCam ........... 40 

Gambar 4.23 Pengujian Jarak 2,8 Meter Antara Wajah dengan WebCam ........... 41 

Gambar 4.24 Pengujian Jarak 4 Meter Antara Wajah dengan WebCam .............. 41 

Gambar 4.25 Pengujian Wajah Menggunakan Kacamata ..................................... 42 

Gambar 4.26 Pengujian Wajah Tidak Menggunakan Kacamata .......................... 42 

Gambar 4.27 Pengujian Wajah Menggunakan Masker Dengan Kacamata .......... 43 

Gambar 4.28 Pengujian Wajah Menggunakan Masker Tanpa Kacamata ............. 43 

Gambar 4.29 Pengujian Wajah Ditutup Setengah................................................. 44 

Gambar 4.30 Pengujian Wajah Menghadap Ke Samping (45 Derajat) ................ 44 

Gambar 4.31 Pengujian Wajah Menghadap Ke Bawah (45 Derajat) ................... 44 

Gambar 4.32 Pengujian Wajah Menghadap Ke Atas (45 Derajat) ....................... 45 

 

 

 

 

  



 

 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR TABEL 

 

Tabel 4.1 Hasil Pengujian ..................................................................................... 36 

Tabel 4.2 Persentase Hasil Pengujian ................................................................... 38 

  



 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR PUSTAKA 

 

Afif, A. N., Noviyanto, F., Sunardi, Akbar, S. A., & Aribowo, E. (2020). Integrated 

application for automatic schedule-based distribution and monitoring of 

irrigation by applying the waterfall model process. Bulletin of Electrical 

Engineering and Informatics, 9(1), 420–426. 

https://doi.org/10.11591/eei.v9i1.1368 

Al-Tuwaijari, J. M., & Shaker, S. A. (2020). Face Detection System Based Viola-

Jones Algorithm. Proceedings of the 6th International Engineering 

Conference “‘Sustainable Technology and Development’”, IEC 2020, 211–

215. https://doi.org/10.1109/IEC49899.2020.9122927 

Anh, T. T., Luong, N. C., Niyato, D., Kim, D. I., & Wang, L. C. (2019). Efficient 

training management for mobile crowd-machine learning: A deep 

reinforcement learning approach. IEEE Wireless Communications Letters, 

8(5), 1345–1348. https://doi.org/10.1109/LWC.2019.2917133 

Antonio, A. S., & Study, H. (2019). Proceedings - 2019 IEEE 32nd International 

Symposium on Computer-Based Medical Systems, CBMS 2019. Proceedings 

- IEEE Symposium on Computer-Based Medical Systems, 2019-June(August), 

567–570. 

Bhavsar, H., & Ganatra, A. (2012). A Comparative Study of Training Algorithms 

for Supervised Machine Learning. International Journal of Soft Computing 

and Engineering, 2(4), 74–81. 

Brougham, D., & Haar, J. (2018). Smart Technology, Artificial Intelligence, 

Robotics, and Algorithms (STARA): Employees’ perceptions of our future 

workplace. Journal of Management and Organization, 24(2), 239–257. 

https://doi.org/10.1017/jmo.2016.55 

Brynjolfsson, E., Mitchell, T., & Rock, D. (2018). What Can Machines Learn and 

What Does It Mean for Occupations and the Economy? AEA Papers and 

Proceedings, 108, 43–47. https://doi.org/10.1257/pandp.20181019 

Burkart, N., & Huber, M. F. (2021). A survey on the explainability of supervised 

machine learning. Journal of Artificial Intelligence Research, 70, 245–317. 

https://doi.org/10.1613/JAIR.1.12228 



 

 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Chassignol, M., Khoroshavin, A., Klimova, A., & Bilyatdinova, A. (2018). 

Artificial Intelligence trends in education: A narrative overview. Procedia 

Computer Science, 136, 16–24. https://doi.org/10.1016/j.procs.2018.08.233 

Chaudhari, M. N., Deshmukh, M., Ramrakhiani, G., & Parvatikar, R. (2018). Face 

Detection Using Viola Jones Algorithm and Neural Networks. Proceedings - 

2018 4th International Conference on Computing, Communication Control 

and Automation, ICCUBEA 2018. 

https://doi.org/10.1109/ICCUBEA.2018.8697768 

Clim, A., & Zota, R. D. (2019). Monitoring and Controlling Electricity 

Consumption Application Trading Fragmentation Methodology to Reduce the 

Capital Exposure Open Standards for public software used by a National 

Health Insurance House . A study of EU vs USA standardization approaches . 

X(15), 1–110. 

Damanik, R. R., Sitanggang, D., Pasaribu, H., Siagian, H., & Gulo, F. (2018). An 

application of viola jones method for face recognition for absence process 

efficiency. Journal of Physics: Conference Series, 1007(1). 

https://doi.org/10.1088/1742-6596/1007/1/012013 

Deng, X., Cao, S., & Horn, A. L. (2021). Emerging Applications of Machine 

Learning in Food Safety. Annual Review of Food Science and Technology, 12, 

513–538. https://doi.org/10.1146/annurev-food-071720-024112 

Dhavalikar, A. S., & Kulkarni, R. K. (2014). Face detection and facial expression 

recognition system. 2014 International Conference on Electronics and 

Communication Systems, ICECS 2014, 1–7. 

https://doi.org/10.1109/ECS.2014.6892834 

Embarak, D. O. (2018). Data Analysis and Visualization Using Python. In Data 

Analysis and Visualization Using Python. https://doi.org/10.1007/978-1-4842-

4109-7 

F.Y, O., J.E.T, A., O, A., J. O, H., O, O., & J, A. (2017). Supervised Machine 

Learning Algorithms: Classification and Comparison. International Journal of 

Computer Trends and Technology, 48(3), 128–138. 

https://doi.org/10.14445/22312803/ijctt-v48p126 

Flach, P. A., & Kull, M. (2015). Precision-Recall-Gain curves: PR analysis done 



 

 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

right. Advances in Neural Information Processing Systems, 2015-Janua, 838–

846. 

François-lavet, V., Henderson, P., Islam, R., Bellemare, M. G., François-lavet, V., 

Pineau, J., & Bellemare, M. G. (2018). An Introduction to Deep 

Reinforcement Learning. (arXiv:1811.12560v1 [cs.LG]) 

http://arxiv.org/abs/1811.12560. Foundations and Trends in Machine 

Learning, II(3–4), 1–140. https://doi.org/10.1561/2200000071.Vincent 

Gao, X., Shan, C., Hu, C., Niu, Z., & Liu, Z. (2019). An Adaptive Ensemble 

Machine Learning Model for Intrusion Detection. IEEE Access, 7, 82512–

82521. https://doi.org/10.1109/ACCESS.2019.2923640 

Grover, P., Kar, A. K., Janssen, M., & Ilavarasan, P. V. (2019). Perceived 

usefulness, ease of use and user acceptance of blockchain technology for 

digital transactions–insights from user-generated content on Twitter. 

Enterprise Information Systems, 13(6), 771–800. 

https://doi.org/10.1080/17517575.2019.1599446 

Gupta, A., & Tiwari, R. (2015). Face Detection Using Modified Viola Jones 

Algorithm. International Journal of Recent Research in Mathematics 

Computer Science and Information Technology, 1(2), 59–66. 

Hasan, M. K., Ahsan, M. S., Abdullah-Al-Mamun, Newaz, S. H. S., & Lee, G. M. 

(2021). Human face detection techniques: A comprehensive review and future 

research directions. Electronics (Switzerland), 10(19). 

https://doi.org/10.3390/electronics10192354 

He, Y., Chen, Q., & Kitkuakul, S. (2018). Regulatory focus and technology 

acceptance: Perceived ease of use and usefulness as efficacy. Cogent Business 

and Management, 5(1). https://doi.org/10.1080/23311975.2018.1459006 

Hee, H. I., Balamurali, B. T., Karunakaran, A., Herremans, D., Teoh, O. H., Lee, 

K. P., Teng, S. S., Lui, S., & Chen, J. M. (2019). Development of machine 

learning for asthmatic and healthy voluntary cough sounds: A proof of concept 

study. Applied Sciences (Switzerland), 9(14). 

https://doi.org/10.3390/app9142833 

Helode, P. S., Dr. K. H. Walse, & Karande M.U. (2017). An Online Secure Social 

Networking with Friend Discovery System. International Journal of 



 

 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Innovative Research in Computer and Communication Engineering, 5(4), 

8198–8205. https://doi.org/10.15680/IJIRCCE.2017 

Hetland, M. L. (2005). Beginning python: From novice to professional. Beginning 

Python: From Novice to Professional, 1–604. https://doi.org/10.1007/978-1-

4302-0072-7 

Holzinger, A., Langs, G., Denk, H., Zatloukal, K., & Müller, H. (2019). Causability 

and explainability of artificial intelligence in medicine. Wiley Interdisciplinary 

Reviews: Data Mining and Knowledge Discovery, 9(4), 1–13. 

https://doi.org/10.1002/widm.1312 

Ismael, K. D., & Irina, S. (2020). Face recognition using Viola-Jones depending on 

Python. Indonesian Journal of Electrical Engineering and Computer Science, 

20(3), 1513–1521. https://doi.org/10.11591/ijeecs.v20.i3.pp1513-1521 

Jadhav, A., Lone, S., Matey, S., Madamwar, T., & Jakhete, S. (2021). Survey on 

Face Detection Algorithms. International Journal of Innovative Science and 

Research Technology, 6(2), 291–297. www.ijisrt.com 

K. R., S. (2017). Python -The Fastest Growing Programming Language. 

International Research Journal of Engineering and Technology, 4(12), 354–

357. www.irjet.net 

Kazimoglu, C., Kiernan, M., Bacon, L., & Mackinnon, L. (2012). A Serious Game 

for Developing Computational Thinking and Learning Introductory Computer 

Programming. Procedia - Social and Behavioral Sciences, 47, 1991–1999. 

https://doi.org/10.1016/j.sbspro.2012.06.938 

Khanum, M., Mahboob, T., Imtiaz, W., Abdul Ghafoor, H., & Sehar, R. (2015). A 

Survey on Unsupervised Machine Learning Algorithms for Automation, 

Classification and Maintenance. International Journal of Computer 

Applications, 119(13), 34–39. https://doi.org/10.5120/21131-4058 

Kiv, A., Soloviev, V., & Danylchuk, H. (2021). M3E2-MLPEED 2021 - 

Proceedings of the Selected and Revised Papers of 9th International 

Conference on Monitoring, Modeling and Management of Machine Learning 

for Prediction of Emergent Economy Dynamics 2021. In CEUR Workshop 

Proceedings (Vol. 3048, Issue M3e2). 

Kumar, A., Kaur, A., & Kumar, M. (2019). Face detection techniques: a review. 



 

 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Artificial Intelligence Review, 52(2), 927–948. 

https://doi.org/10.1007/s10462-018-9650-2 

Kuwashima, K. (2013). Followers of Harvard Study: A Review of Product 

Development Research 1990s-2000s. Annals of Business Administrative 

Science, 12(1), 31–44. 

http://search.proquest.com/docview/1458275405?accountid=17256%5Cnhttp

://dm2vw4nw2w.search.serialssolutions.com/?ctx_ver=Z39.88-

2004&ctx_enc=info:ofi/enc:UTF-

8&rfr_id=info:sid/ProQ:abiglobal&rft_val_fmt=info:ofi/fmt:kev:mtx:journal

&rft.genre=article&rft.jt 

Lang, L., & Gu, W. (2009). Study of face detection algorithm for real-time face 

detection system. 2nd International Symposium on Electronic Commerce and 

Security, ISECS 2009, 2, 129–132. https://doi.org/10.1109/ISECS.2009.237 

Langtangen, H. P. (2015). How to access Python for doing scientific computing 1. 

1–17. 

Liu, D., Bellotto, N., & Yue, S. (2020). Deep Spiking Neural Network for Video-

Based Disguise Face Recognition Based on Dynamic Facial Movements. 

IEEE Transactions on Neural Networks and Learning Systems, 31(6), 1843–

1855. https://doi.org/10.1109/TNNLS.2019.2927274 

Liu, H., Shen, X., & Ren, H. (2016). FDAR-Net: Joint convolutional neural 

networks for face detection and attribute recognition. Proceedings - 2016 9th 

International Symposium on Computational Intelligence and Design, ISCID 

2016, 2, 184–187. https://doi.org/10.1109/ISCID.2016.2051 

Lu, W. Y., & Yang, M. (2019). Face detection based on viola-jones algorithm 

applying composite features. Proceedings - 2019 International Conference on 

Robots and Intelligent System, ICRIS 2019, 4, 82–85. 

https://doi.org/10.1109/ICRIS.2019.00029 

Nasteski, V. (2017). An overview of the supervised machine learning methods. 

Horizons.B, 4, 51–62. https://doi.org/10.20544/horizons.b.04.1.17.p05 

Novaković, J. D., Veljović, A., Ilić, S. S., Papić, Ž., & Milica, T. (2017). Evaluation 

of Classification Models in Machine Learning. Theory and Applications of 

Mathematics & Computer Science, 7(1), Pages: 39 – 46. 



 

 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

https://uav.ro/applications/se/journal/index.php/TAMCS/article/view/158 

Ozgur, C., Colliau, T., Rogers, G., & Hughes, Z. (2021). MatLab vs. Python vs. R. 

Journal of Data Science, 15(3), 355–372. 

https://doi.org/10.6339/jds.201707_15(3).0001 

PAUL, T. y, Afia, Um. S., AHMED, M. U., RAHMAN, R., KOBASHI, S., & 

AHAD, M. A. R. (2018). A Study on Face e Detection Using g Viola- ones 

Algorithm J m in V Various B Backgrounds, A gles and Dista ces. 11. 

Putra, J. W. G. (2019). Pengenalan konsep pembelajaran mesin dan deep learning. 

Computational Linguistics and Natural Language Processing Laboratory, 4, 

1–235. https://www.researchgate.net/publication/323700644 

Rahmad, C., Asmara, R. A., Putra, D. R. H., Dharma, I., Darmono, H., & Muhiqqin, 

I. (2020). Comparison of Viola-Jones Haar Cascade Classifier and Histogram 

of Oriented Gradients (HOG) for face detection. IOP Conference Series: 

Materials Science and Engineering, 732(1). https://doi.org/10.1088/1757-

899X/732/1/012038 

Ramon, M., Caharel, S., & Rossion, B. (2011). The speed of recognition of 

personally familiar faces. Perception, 40(4), 437–449. 

https://doi.org/10.1068/p6794 

Ranjan, R., Bansal, A., Zheng, J., Xu, H., Gleason, J., Lu, B., Nanduri, A., Chen, 

J.-C., Castillo, C., & Chellappa, R. (2019). A Fast and Accurate System for 

Face Detection, Identification, and Verification. IEEE Transactions on 

Biometrics, Behavior, and Identity Science, 1(2), 82–96. 

https://doi.org/10.1109/tbiom.2019.2908436 

Raschka, S., Patterson, J., & Nolet, C. (2020). Machine learning in python: Main 

developments and technology trends in data science, machine learning, and 

artificial intelligence. Information (Switzerland), 11(4). 

https://doi.org/10.3390/info11040193 

Reyza, M., Putra, Y., Saedudin, R. R., & H, U. Y. K. S. (2018). Implementasi Modul 

Accounting Dan Finance Menggunakan Aplikasi Odoo Dengan Enterprise 

Resource Planning Metode Iterative Waterfall Pada PT Albasia Nusa Karya. 

5(2), 3214–3221. 

Rolon-Mérette, D., Ross, M., Rolon-Mérette, T., & Church, K. (2020). Introduction 



 

 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

to Anaconda and Python: Installation and setup. The Quantitative Methods for 

Psychology, 16(5), S3–S11. https://doi.org/10.20982/tqmp.16.5.s003 

Sah, S. (2020). Machine Learning : A Review of Learning Types. July. 

https://doi.org/10.20944/preprints202007.0230.v1 

Salehi, H., & Burgueño, R. (2018). Emerging artificial intelligence methods in 

structural engineering. In Engineering Structures (Vol. 171, Issue Mi). 

https://doi.org/10.1016/j.engstruct.2018.05.084 

Saputra, D. I. S., & Amin, K. M. (2016). Face detection and tracking using live 

video acquisition in camera closed circuit television and webcam. Proceedings 

- 2016 1st International Conference on Information Technology, Information 

Systems and Electrical Engineering, ICITISEE 2016, 154–157. 

https://doi.org/10.1109/ICITISEE.2016.7803065 

Schroeder, V., Evans, E. D., Wu, Y. C. M., Voll, C. C. A., McDonald, B. R., 

Savagatrup, S., & Swager, T. M. (2019). Chemiresistive Sensor Array and 

Machine Learning Classification of Food. ACS Sensors, 4(8), 2101–2108. 

https://doi.org/10.1021/acssensors.9b00825 

Siau, K., & Wang, W. (2018). Building trust in artificial intelligence, machine 

learning, and robotics. Cutter Business Technology Journal, 31(2), 47–53. 

Sugandini, D., Purwoko, Pambudi, A., Resmi, S., Reniati, Muafi, & Kusumawati, 

R. A. (2018). The role of uncertainty, perceived ease of use, and perceived 

usefulness towards the technology adoption. International Journal of Civil 

Engineering and Technology, 9(4), 660–669. 

Suresh Kumar, S., Dashtipour, K., Abbasi, Q. H., Imran, M. A., & Ahmad, W. 

(2021). A Review on Wearable and Contactless Sensing for COVID-19 With 

Policy Challenges. Frontiers in Communications and Networks, 2(May), 1–

10. https://doi.org/10.3389/frcmn.2021.636293 

Syafira, A. R. (2017). Sistem Deteksi Wajah Dengan Modifikasi Metode Viola 

Jones. Emitor: Jurnal Teknik Elektro, 17(1), 26–33. 

https://doi.org/10.23917/emitor.v17i1.5964 

Tahar, A., Riyadh, H. A., Sofyani, H., & Purnomo, W. E. (2020). Perceived ease of 

use, perceived usefulness, perceived security and intention to use e-filing: The 

role of technology readiness. Journal of Asian Finance, Economics and 



 

 

Ariq Rizqullah, 2022 
SISTEM PENGENALAN WAJAH MENGGUNAKAN ALGORITMA VIOLA-JONES DAN MACHINE 

LEARNING BERBASIS APLIKASI DESKTOP 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Business, 7(9), 537–547. 

https://doi.org/10.13106/JAFEB.2020.VOL7.NO9.537 

Tavallali, P., Yazdi, M., & Khosravi, M. R. (2018). An Efficient Training Procedure 

for Viola-Jones Face Detector. Proceedings - 2017 International Conference 

on Computational Science and Computational Intelligence, CSCI 2017, 828–

831. https://doi.org/10.1109/CSCI.2017.143 

Tran, S., Krishna, P., Pakuwal, I., Kafle, P., Singh, N., Lynch, J., & Drori, I. (2021). 

Solving Machine Learning Problems. http://arxiv.org/abs/2107.01238 

Usama, M., Qadir, J., Raza, A., Arif, H., Yau, K. L. A., Elkhatib, Y., Hussain, A., 

& Al-Fuqaha, A. (2019). Unsupervised Machine Learning for Networking: 

Techniques, Applications and Research Challenges. IEEE Access, 7, 65579–

65615. https://doi.org/10.1109/ACCESS.2019.2916648 

Vrontis, D., Christofi, M., Pereira, V., Tarba, S., Makrides, A., & Trichina, E. 

(2022). Artificial intelligence, robotics, advanced technologies and human 

resource management: a systematic review. International Journal of Human 

Resource Management, 33(6), 1237–1266. 

https://doi.org/10.1080/09585192.2020.1871398 

Wang, W., & Siau, K. (2019). Artificial intelligence, machine learning, automation, 

robotics, future of work and future of humanity: A review and research agenda. 

Journal of Database Management, 30(1), 61–79. 

https://doi.org/10.4018/JDM.2019010104 

Wang, Y.-Q. (2014). An Analysis of the Viola-Jones Face Detection Algorithm. 

Image Processing On Line, 4, 128–148. https://doi.org/10.5201/ipol.2014.104 

Yue, G., & Lu, L. (2018). Face Recognition Based on Histogram Equalization and 

Convolution Neural Network. Proceedings - 2018 10th International 

Conference on Intelligent Human-Machine Systems and Cybernetics, IHMSC 

2018, 1, 336–339. https://doi.org/10.1109/IHMSC.2018.00084 


