Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

[1] M. Cueto, T. M. Brown, and E. Fee, The World Health Organization.
Cambridge University Press, apr 2019.

[2] Y. Shang, H. Li, and R. Zhang, “Effects of pandemic outbreak on eco-
nomies: Evidence from business history context,” Frontiers in Public
Health, vol. 9, mar 2021.

[3] D. Huremovi¢, “Brief history of pandemics (pandemics throughout his-
tory),” in Psychiatry of Pandemics. Springer International Publishing,
2019, pp. 7-35.

[4] C. J. Carlson, M. R. Boyce, M. Dunne, E. Graeden, J. Lin,
Y. O. Abdellatif, M. A. Palys, M. Pavez, A. L. Phelan, and
R. Katz, “The world health organization’s disease outbreak news: a
retrospective database,” medRxiv, 2022. |Online]. Available: https:
//www.medrxiv.org/content/early /2022,/03/23/2022.03.22.22272790

[5] W. H. Organization, “Dengue and severe dengue,” 2021, accessed: No-
vember 7, 2023. [Online|. Available: https://www.who.int/news-room/
fact-sheets/detail /dengue-and-severe-dengue

[6] O. B. Dick, J. L. S. Martin, J. del Diego, R. H. Montoya, G. H. Dayan,
and B. Zambrano, “The history of dengue outbreaks in the americas,”

The American Journal of Tropical Medicine and Hygiene, vol. 87, no. 4,
pp- 584-593, oct 2012.

[7] H. Lu, C. W. Stratton, and Y.-W. Tang, “Outbreak of pneumonia of unk-
nown etiology in wuhan, china: The mystery and the miracle,” Journal
of Medical Virology, vol. 92, no. 4, pp. 401402, feb 2020.

[8] V. M.F., “Update virus corona di dunia: 331.273 orang
terinfeksi,  97.847 orang sembuh,”  2020. [Online|. Availa-

ble: https://www.kompas.com /tren/read/2020/03/23 /072649465 /
update-virus-corona-di-dunia-331273-orang-Recovered-97847-orang-sembuh?
page—2

[9] Scientific Data Curation Team, “Metadata record for: Covid-19 outbreak
response, a dataset to assess mobility changes in italy following national
lockdown,” 2020.

[10] S. G. Purnama and D. Susanna, “Attitude to COVID-19 prevention with
large-scale social restrictions (PSBB) in indonesia: Partial least squares

structural equation modeling,” Frontiers in Public Health, vol. 8, oct
2020.

75


https://www.medrxiv.org/content/early/2022/03/23/2022.03.22.22272790
https://www.medrxiv.org/content/early/2022/03/23/2022.03.22.22272790
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://www.kompas.com/tren/read/2020/03/23/072649465/update-virus-corona-di-dunia-331273-orang-Recovered-97847-orang-sembuh?page=2
https://www.kompas.com/tren/read/2020/03/23/072649465/update-virus-corona-di-dunia-331273-orang-Recovered-97847-orang-sembuh?page=2
https://www.kompas.com/tren/read/2020/03/23/072649465/update-virus-corona-di-dunia-331273-orang-Recovered-97847-orang-sembuh?page=2

Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

GLj\I\]Ile\//\E[R]S\}[-E\ADSA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/
76
[11] C. for Disease Control and Prevention, “Clinical presenta-

tion | dengue,” https://www.cdc.gov/dengue/healthcare-providers/
clinical-presentation.html, 2023, accessed: 2023-11-07.  |Onli-
ne|. Available:  https://www.cdc.gov/dengue/healthcare-providers/
clinical-presentation.html

[12] A.Ong, M. Sandar, M. I. Chen, and L. Y. Sin, “Fatal dengue hemorrhagic
fever in adults during a dengue epidemic in singapore,” International
Journal of Infectious Diseases, vol. 11, no. 3, pp. 263—-267, may 2007.

[13] A. Medagama, C. Dalugama, G. Meiyalakan, and D. Lakmali, “Risk fa-
ctors associated with fatal dengue hemorrhagic fever in adults: A case
control study,” Canadian Journal of Infectious Diseases and Medical Mi-
crobiology, vol. 2020, pp. 1-8, may 2020.

[14] A. L. Ziff and R. M. Ziff, “Fractal kinetics of covid-19 pandemic
(with update 3/1/20),” medRziv, 2020. |Online|. Available: https:
//www.medrxiv.org/content /early/2020,/03/03/2020.02.16.20023820

[15] Z. Yang, Z. Zeng, K. Wang, S.-S. Wong, W. Liang, M. Zanin, P. Liu,
X. Cao, Z. Gao, Z. Mai, J. Liang, X. Liu, S. Li, Y. Li, F. Ye, W. Guan,
Y. Yang, F. Li, S. Luo, Y. Xie, B. Liu, Z. Wang, S. Zhang, Y. Wang,
N. Zhong, and J. He, “Modified SEIR and AT prediction of the epidemics
trend of COVID-19 in china under public health interventions,” Journal
of Thoracic Disease, vol. 12, no. 3, pp. 165174, mar 2020.

[16] L. Zhong, L. Mu, J. Li, J. Wang, Z. Yin, and D. Liu, “Early prediction
of the 2019 novel coronavirus outbreak in the mainland china based on
simple mathematical model,” IEEFE Access, vol. 8, pp. 51 761-51 769,
2020.

[17] J. Wangping, H. Ke, S. Yang, C. Wenzhe, W. Shengshu, Y. Shansh-
an, W. Jianwei, K. Fuyin, T. Penggang, L. Jing, L. Miao, and H. Yao,
“Extended SIR prediction of the epidemics trend of COVID-19 in italy

and compared with hunan, china,” Frontiers in Medicine, vol. 7, may
2020.

|18] R. Megna, “First month of the epidemic caused by COVID-19 in ita-
ly: current status and real-time outbreak development forecast,” Global
Health Research and Policy, vol. 5, no. 1, oct 2020.

[19] G. Perone, “An arima model to forecast the spread of covid-2019 epidemic
in italy,” SSRN FElectronic Journal, 2020.

|20] R. Dandekar and G. Barbastathis, “Neural network aided quarantine
control model estimation of covid spread in wuhan, china,” Mar. 2020.
[Online|. Available: https://arxiv.org/pdf/2003.09403v1.pdf


https://www.cdc.gov/dengue/healthcare-providers/clinical-presentation.html
https://www.cdc.gov/dengue/healthcare-providers/clinical-presentation.html
https://www.cdc.gov/dengue/healthcare-providers/clinical-presentation.html
https://www.cdc.gov/dengue/healthcare-providers/clinical-presentation.html
https://www.medrxiv.org/content/early/2020/03/03/2020.02.16.20023820
https://www.medrxiv.org/content/early/2020/03/03/2020.02.16.20023820
https://arxiv.org/pdf/2003.09403v1.pdf

Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

77

[21] S. Aviv-Reuven and A. Rosenfeld, “Publication patterns’ changes due to
the COVID-19 pandemic: a longitudinal and short-term scientometric
analysis,” Scientometrics, vol. 126, no. 8, pp. 67616784, jun 2021.

[22] Y. Karadayi, M. N. Aydin, and A. S. Ogrenci, “Unsupervised anomaly
detection in multivariate spatio-temporal data using deep learning: Ear-
ly detection of COVID-19 outbreak in italy,” IEEFE Access, vol. 8, pp.
164 155-164 177, 2020.

[23] W. H. Organization, “Disease outbreaks,” 2012, accessed: November
7, 2023. |Online|. Available: https://www.emro.who.int/health-topics/
disease-outbreaks/index.html

[24] P. U. Eze, N. Geard, 1. Mueller, and I. Chades, “Anomaly detection in
endemic disease surveillance data using machine learning techniques.”
Healthcare (Basel, Switzerland), vol. 11, Jun. 2023.

[25] W.-K. Wong, A. Moore, G. Cooper, and M. Wagner, “Rule-based ano-
maly pattern detection for detecting disease outbreaks,” in FEighteenth
National Conference on Artificial Intelligence. USA: American Associ-
ation for Artificial Intelligence, 2002, pp. 217-223.

|26] M. M. Wagner, F.-C. Tsui, J. U. Espino, V. M. Dato, D. F. Sitting,
R. A. Caruana, L. F. McGinnis, D. W. Deerfield, M. J. Druzdzel, and
D. B. Fridsma, “The emerging science of very early detection of disease
outbreaks,” Journal of Public Health Management and Practice, vol. 7,
no. 6, pp. 51-59, 2001.

[27] D. L. Buckeridge, A. Okhmatovskaia, S. Tu, M. O’Connor, C. Nyulas,
and M. A. Musen, “Predicting outbreak detection in public health survei-
llance: quantitative analysis to enable evidence-based method selection.”

AMIA ... Annual Symposium proceedings. AMIA Symposium, vol. 2008,
pp. 76-80, Nov. 2008.

|28] L. Steele, E. Orefuwa, S. Bino, S. R. Singer, J. Lutwama, and P. Dick-
mann, “Earlier outbreak detection—a generic model and novel metho-
dology to guide earlier detection supported by data from low- and mid-
income countries,” Frontiers in Public Health, vol. 8, sep 2020.

[29] F. D. Lauro, I. Z. Kiss, and J. C. Miller, “Optimal timing of one-shot in-
terventions for epidemic control,” PLOS Computational Biology, vol. 17,
no. 3, p. e1008763, mar 2021.

[30] A.H. Rishu, N. Marinoff, L. Julien, M. Dumitrascu, N. Marten, S. Egger-
tson, S. Willems, S. Ruddell, D. Lane, B. Light, H. T. Stelfox, P. Jouvet,
R. Hall, S. Reynolds, N. Daneman, and R. A. Fowler, “Time required
to initiate outbreak and pandemic observational research,” Journal of
Critical Care, vol. 40, pp. 7-10, aug 2017.


https://www.emro.who.int/health-topics/disease-outbreaks/index.html
https://www.emro.who.int/health-topics/disease-outbreaks/index.html

Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

78

[31] M. Injadat, A. Moubayed, A. B. Nassif, and A. Shami, “Multi-split opti-
mized bagging ensemble model selection for multi-class educational data
mining,” Applied Intelligence, vol. 50, no. 12, pp. 4506-4528, jul 2020.

[32] M. Claesen, J. Simm, D. Popovic, Y. Moreau, and B. De Moor, “Easy
hyperparameter search using optunity,” Dec. 2014. |Online|. Available:
https://arxiv.org/pdf/1412.1114.pdf

[33] L. Yang and A. Shami, “On hyperparameter optimization of machine
learning algorithms: Theory and practice,” Neurocomputing, vol. 415,
pp- 295-316, nov 2020.

|34] Y. Wang, H. Zhang, and G. Zhang, “cPSO-CNN: An efficient PSO-
based algorithm for fine-tuning hyper-parameters of convolutional neural
networks,” Swarm and Fvolutionary Computation, vol. 49, pp. 114-123,
sep 2019.

[35] Y. Karaday1, M. N. Aydin, and A. S. Ogrenci, “A hybrid deep learning
framework for unsupervised anomaly detection in multivariate spatio-
temporal data,” Applied Sciences, vol. 10, no. 15, p. 5191, jul 2020.

[36] Y. Tang, X. Hu, and S. Li, “An early detection system for disease ou-
tbreaks based on density entropy,” in 2019 International Conference on
High Performance Big Data and Intelligent Systems (HPBDE&IS), 2019,
pp. 68-72.

[37] J. M. Diaz-Cao, X. Liu, J. Kim, M. J. Clavijo, and B. Martinez-Lopez,
“Evaluation of the application of sequence data to the identification of

outbreaks of disease using anomaly detection methods,” Veterinary Re-
search, vol. 54, no. 1, Sep. 2023.

[38] R. Pal, A. A. Sekh, S. Kar, and D. K. Prasad, “Neural network based co-
untry wise risk prediction of covid-19,” Applied Sciences, vol. 10, no. 18,
p. 6448, Sep. 2020,

|39] J. Takeuchi and K. Yamanishi, “A unifying framework for detecting out-
liers and change points from time series,” IFEE Transactions on Kno-
wledge and Data Engineering, vol. 18, no. 4, pp. 482-492, apr 2006.

|40] H. Cheng, P.-N. Tan, C. Potter, and S. Klooster, “Detection and cha-
racterization of anomalies in multivariate time series,” in Proceedings of
the 2009 SIAM International Conference on Data Mining. Society for
Industrial and Applied Mathematics, apr 2009.

[41] S. Shekhar, “Unified approach to detecting spatial outliers,” Geolnfor-
matica, vol. 7, no. 2, pp. 139-166, 2003.


https://arxiv.org/pdf/1412.1114.pdf

Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

79

[42] C.-T. Lu, D. Chen, and Y. Kou, “Algorithms for spatial outlier dete-
ction,” in Third IEEE International Conference on Data Mining. 1EEE
Comput. Soc, 2003.

[43] S. Shekhar, C.-T. Lu, and P. Zhang, “Detecting graph-based spatial out-
liers,” in Proceedings of the seventh ACM SIGKDD international confe-
rence on Knowledge discovery and data mining. ACM, aug 2001.

[44] P. Sun and S. Chawla, “On local spatial outliers,” in Fourth IEEE Inter-
national Conference on Data Mining (ICDM'04). 1EEE, 2004.

[45] S. A. McKenna, “Statistical parametric mapping for geoscience applica-
tions,” in Handbook of Mathematical Geosciences. Springer International
Publishing, 2018, pp. 277-297.

[46] P. Tahmasebi, “Multiple point statistics: A review,” in Handbook of Ma-
thematical Geosciences. Springer International Publishing, 2018, pp.
613-643.

|47] T. Cheng and Z. Li, “A multiscale approach for spatio-temporal outlier
detection,” Transactions in GIS, vol. 10, no. 2, pp. 253-263, mar 2006.

[48] C. C. Aggarwal, OQutlier Analysis. Springer International Publishing,
2017.

[49] M. M. Breunig, H.-P. Kriegel, R. T. Ng, and J. Sander, “LOF,” ACM
SIGMOD Record, vol. 29, no. 2, pp. 93-104, may 2000.

[50] D. Pokrajac, A. Lazarevic, and L. J. Latecki, “Incremental local outlier
detection for data streams,” in 2007 IEEE Symposium on Computational
Intelligence and Data Mining. TEEE, 2007.

[51] M. Ester, H.-P. Kriegel, J. Sander, and X. Xu, “A density-based algo-
rithm for discovering clusters in large spatial databases with noise,” in
Proceedings of the Second International Conference on Knowledge Disco-
very and Data Mining, ser. KDD’96. AAAT Press, 1996, pp. 226-231.

|52] L. Duan, L. Xu, F. Guo, J. Lee, and B. Yan, “A local-density based
spatial clustering algorithm with noise,” Information Systems, vol. 32,
no. 7, pp. 978-986, nov 2007.

[53] Z. He, X. Xu, and S. Deng, “Discovering cluster-based local outliers,”
Pattern Recognition Letters, vol. 24, no. 9-10, pp. 1641-1650, jun 2003.

|54] D. Birant and A. Kut, “Spatio-temporal outlier detection in large data-
bases,” Journal of Computing and Information Technology, vol. 14, no. 4,
p. 291, 2006,



Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

UNIVERSITAS NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

80

[55] M. Gupta and A. Singh, “Context-aware time series anomaly de-
tection for complex systems,” in Proc. of the SDM Workshop on
Data Mining for Service and Maintenance, January 2013. [Onli-
ne|. Available: https://www.microsoft.com/en-us/research /publication/
context-aware-time-series-anomaly-detection-for-complex-systems/

[56] R. Chalapathy and S. Chawla, “Deep learning for anomaly detection:
A survey,” Jan. 2019. [Ounline|. Available: https://arxiv.org/pdf/1901.
03407.pdf

[57] B. Kiran, D. Thomas, and R. Parakkal, “An overview of deep learning
based methods for unsupervised and semi-supervised anomaly detection
in videos,” Journal of Imaging, vol. 4, no. 2, p. 36, Feb. 2018.

[58] P. Malhotra, L. Vig, G. M. Shroff, and P. Agarwal, “Long short term
memory networks for anomaly detection in time series,” in The European
Symposium on Artificial Neural Networks, 2015.

|59] P. Malhotra, A. Ramakrishnan, G. Anand, L. Vig, P. Agarwal,
and G. Shroff, “Lstm-based encoder-decoder for multi-sensor anomaly
detection,” Jul. 2016. [Online|. Available: https://arxiv.org/pdf/1607.
00148v2.pdf

|60] M. Hasan, J. Choi, J. Neumann, A. K. Roy-Chowdhury, and L. S. Davis,
“Learning temporal regularity in video sequences,” in 2016 IEEE Con-
ference on Computer Vision and Pattern Recognition (CVPR). 1EEE,
jun 2016.

[61] H. Yang, B. Wang, S. Lin, D. Wipf, M. Guo, and B. Guo, “Unsupervi-
sed extraction of video highlights via robust recurrent auto-encoders,”
in 2015 IEEFE International Conference on Computer Vision (ICCV).
[EEE, dec 2015.

[62] W. Sultani, C. Chen, and M. Shah, “Real-world anomaly detection in su-
rveillance videos,” in 2018 IEEE/CVF Conference on Computer Vision
and Pattern Recognition. 1EEE, jun 2018.

[63] A. Munawar, P. Vinayavekhin, and G. D. Magistris, “Spatio-temporal
anomaly detection for industrial robots through prediction in unsupervi-
sed feature space,” in 2017 IEEE Winter Conference on Applications of
Computer Vision (WACV). 1EEE, mar 2017.

[64] P. Perera and V. M. Patel, “Learning deep features for one-class classi-
fication,” IEEE Transactions on Image Processing, vol. 28, no. 11, pp.
5450-5463, nov 2019.

|65] H. Estiri and S. N. Murphy, “Semi-supervised encoding for outlier dete-
ction in clinical observation data,” Computer Methods and Programs in
Biomedicine, vol. 181, p. 104830, nov 2019.


https://www.microsoft.com/en-us/research/publication/context-aware-time-series-anomaly-detection-for-complex-systems/
https://www.microsoft.com/en-us/research/publication/context-aware-time-series-anomaly-detection-for-complex-systems/
https://arxiv.org/pdf/1901.03407.pdf
https://arxiv.org/pdf/1901.03407.pdf
https://arxiv.org/pdf/1607.00148v2.pdf
https://arxiv.org/pdf/1607.00148v2.pdf

Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

81

|66] D. D’Avino, D. Cozzolino, G. Poggi, and L. Verdoliva, “Autoencoder
with recurrent neural networks for video forgery detection,” Aug. 2017.
[Online|. Available: https://arxiv.org/pdf/1708.08754v1.pdf

[67] Y. S. Chong and Y. H. Tay, “Abnormal event detection in videos using
spatiotemporal autoencoder,” in Advances in Neural Networks - ISNN
2017. Springer International Publishing, 2017, pp. 189-196.

[68] M. Munir, S. A. Siddiqui, A. Dengel, and S. Ahmed, “DeepAnT: A deep
learning approach for unsupervised anomaly detection in time series,”
IEEE Access, vol. 7, pp. 1991-2005, 2019.

|69] J. Nogas, S. S. Khan, and A. Mihailidis, “DeepFall: Non-invasive fall de-
tection with deep spatio-temporal convolutional autoencoders,” Journal
of Healthcare Informatics Research, vol. 4, no. 1, pp. 50-70, dec 2019.

[70] T. Yu and H. Zhu, “Hyper-parameter optimization: A review
of algorithms and applications,” Mar. 2020. [Online|. Available:
https:/ /arxiv.org/pdf/2003.05689.pdf

|71] P. R. Lorenzo, J. Nalepa, M. Kawulok, L. S. Ramos, and J. R. Pas-
tor, “Particle swarm optimization for hyper-parameter selection in deep
neural networks,” in Proceedings of the Genetic and Evolutionary Com-
putation Conference. ACM, jul 2017.

[72] S. of Michigan, “Disease outbreaks,” 2023, accessed: November 7,
2023. [Online]. Available: https://www.michigan.gov/michiganprepares/
be-informed /outbreaks

[73] C. C. Aggarwal, “Convolutional neural networks,” in Neural Networks
and Deep Learning. Springer International Publishing, 2018, pp. 315—
371.

[74] J. King, “What causes disease outbreaks?” Oct. 2021,
accessed: November 7, 2023. [Ounline]. Available: https:
/ /news.uga.edu/what-causes-disease-outbreaks/

[75] K. Wilson and J. S. Brownstein, “Early detection of disease outbreaks
using the internet.” CMAJ : Canadian Medical Association journal =

journal de I’Association medicale canadienne, vol. 180, pp. 829-831, Apr.
2009.

|76] L. Kuri-Cervantes, M. B. Pampena, W. Meng, A. M. Rosenfeld, C. A. G.
Ittner, A. R. Weisman, R. S. Agyekum, D. Mathew, A. E. Baxter, L. A.
Vella, O. Kuthuru, S. A. Apostolidis, .. Bershaw, J. Dougherty, A. R.
Greenplate, A. Pattekar, J. Kim, N. Han, S. Gouma, M. E. Weirick, C. P.
Arevalo, M. J. Bolton, E. C. Goodwin, E. M. Anderson, S. E. Hensley,
T. K. Jones, N. S. Mangalmurti, E. T. L. Prak, E. J. Wherry, N. J. Meyer,


https://arxiv.org/pdf/1708.08754v1.pdf
https://arxiv.org/pdf/2003.05689.pdf
https://www.michigan.gov/michiganprepares/be-informed/outbreaks
https://www.michigan.gov/michiganprepares/be-informed/outbreaks
https://news.uga.edu/what-causes-disease-outbreaks/
https://news.uga.edu/what-causes-disease-outbreaks/

Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

82

and M. R. Betts, “Comprehensive mapping of immune perturbations
associated with severe COVID-19,” Science Immunology, vol. 5, no. 49,
jul 2020.

[77] S. Falahi, A. Abdoli, and A. Kenarkoohi, “Claims and reasons about
mild COVID-19 in children,” New Microbes and New Infections, vol. 41,
p. 100864, may 2021.

[78] B. Hu, H. Guo, P. Zhou, and Z.-L. Shi, “Characteristics of SARS-CoV-2
and COVID-19,” Nature Reviews Microbiology, vol. 19, no. 3, pp. 141—
154, oct 2020.

[79] A. Bahrami and G. A. Ferns, “Genetic and pathogenic characterization
of SARS-CoV-2: a review,” Future Virology, vol. 15, no. 8, pp. 533-549,
aug 2020.

|80] D. B. M. Sonya Collins, Evan Starkman, “Coronavirus incubation per-
iod,”  https://www.webmd.com/covid/coronavirus-incubation-period,
Dec. 2022, accessed:  2023-11-07. [Online]. Available:  https:
/ /www.webmd.com/covid /coronavirus-incubation-period

|81] J. Helmer, “Why the covid-19 incubation period changes and how that
can affect us,” https://www.pfizer.com /news/articles/why the covid
19 incubation period changes and how that can affect us,
accessed: 2023-11-07. [Online]. Available: https:
//www.pfizer.com/news/articles/why the covid 19 incubation
period changes and how_ that can affect us

|82] M. S. Al-Thaqafy, R. Batahaf, R. Bahakeem, R. Batarjee, W. Mubaraki,
A. Alsaedi, L. A. Alghamdi, and Z. F. A. Nufaiei, “Factors affecting
confirmed COVID-19 patient's recovery time at king abdulaziz medical
city, jeddah,” Cureus, jan 2023.

|83] B. Tarakji and M. Z. Nassani, “Reactivation of COVID-19—14 days from
the onset of symptoms may not be enough to allow dental treatment,”
Oral Diseases, vol. 27, no. S3, pp. 789-790, jul 2020.

[84] U. D. O. HEALTH, H. S. C. for Disease Control, and Preven-
tion, “Dengue and dengue hemorrhagic fever: Information for
health care practitioners,” https://www.cde.gov/dengue/resources/
denguedhf-information-for-health-care-practitioners  2009.pdf, acces-
sed: 2023-11-07. |Online|. Available: https://www.cdc.gov/dengue/
resources /denguedhf-information-for-health-care-practitioners_ 2009.
pdf

|85] D. J. Gubler, “Dengue and dengue hemorrhagic fever,” Clinical Microbi-
ology Reviews, vol. 11, no. 3, pp. 480-496, jul 1998.


https://www.webmd.com/covid/coronavirus-incubation-period
https://www.webmd.com/covid/coronavirus-incubation-period
https://www.webmd.com/covid/coronavirus-incubation-period
https://www.pfizer.com/news/articles/why_the_covid_19_incubation_period_changes_and_how_that_can_affect_us
https://www.pfizer.com/news/articles/why_the_covid_19_incubation_period_changes_and_how_that_can_affect_us
https://www.pfizer.com/news/articles/why_the_covid_19_incubation_period_changes_and_how_that_can_affect_us
https://www.pfizer.com/news/articles/why_the_covid_19_incubation_period_changes_and_how_that_can_affect_us
https://www.pfizer.com/news/articles/why_the_covid_19_incubation_period_changes_and_how_that_can_affect_us
https://www.cdc.gov/dengue/resources/denguedhf-information-for-health-care-practitioners_2009.pdf
https://www.cdc.gov/dengue/resources/denguedhf-information-for-health-care-practitioners_2009.pdf
https://www.cdc.gov/dengue/resources/denguedhf-information-for-health-care-practitioners_2009.pdf
https://www.cdc.gov/dengue/resources/denguedhf-information-for-health-care-practitioners_2009.pdf
https://www.cdc.gov/dengue/resources/denguedhf-information-for-health-care-practitioners_2009.pdf

Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

83

|86] W.-H. Wang, A. N. Urbina, M. R. Chang, W. Assavalapsakul, P.-L. Lu,
Y.-H. Chen, and S.-F. Wang, “Dengue hemorrhagic fever — a systemic
literature review of current perspectives on pathogenesis, prevention and
control,” Journal of Microbiology, Immunology and Infection, vol. 53,
no. 6, pp. 963-978, dec 2020.

|87] C. for Centers for Disease Control and P. (CDC), CDC Yellow Book
2024, J. B. Nemhauser, Ed. Oxford: Oxford University Press, Incorpo-
rated, 2023, description based on publisher supplied metadata and other
sources.

|88] V. Kotu and B. Deshpande, “Anomaly detection,” in Data Science. El-
sevier, 2019, pp. 447-465.

|89] H. U. Dike, Y. Zhou, K. K. Deveerasetty, and Q. Wu, “Unsupervised
learning based on artificial neural network: A review,” in 2018 IEEFE
International Conference on Cyborg and Bionic Systems (CBS). IEEE,
oct 2018.

[90] Y. Lu, “Deep neural networks and fraud detection,” Master’s thesis, Up-
psala University, Applied Mathematics and Statistics, 2017.

[91] L. Deng, “Deep learning: Methods and applications,” Foundations and
Trends@®) in Signal Processing, vol. 7, no. 3-4, pp. 197-387, 2014.

[92] G. E. Hinton and R. R. Salakhutdinov, “Reducing the dimensionality of
data with neural networks,” Science, vol. 313, no. 5786, pp. 504-507, jul
2006.

[93] T. N. Sainath, O. Vinyals, A. Senior, and H. Sak, “Convolutional, long
short-term memory, fully connected deep neural networks,” in 2015 IE-
EE International Conference on Acoustics, Speech and Signal Processing

(ICASSP). 1EEE, apr 2015.

[94] S. Ji, W. Xu, M. Yang, and K. Yu, “3d convolutional neural networks
for human action recognition,” IEEE Transactions on Pattern Analysis
and Machine Intelligence, vol. 35, no. 1, pp. 221-231, jan 2013.

[95] X. Shi, Z. Chen, H. Wang, D.-Y. Yeung, W.-k. Wong, and
W.-c. Woo, “Convolutional Istm network: A machine learning
approach for precipitation nowcasting,” Jun. 2015. [Online|. Available:
https://arxiv.org/pdf/1506.04214.pdf

[96] P. Kubben, M. Dumontier, and A. Dekker, Eds., Fundamentals of Cli-
nical Data Science. Springer International Publishing, 2019.

|97] J. Terven, D. M. Cordova-Esparza, A. Ramirez-Pedraza, and E. A.
Chavez-Urbiola, “Loss functions and metrics in deep learning,” Jul.
2023. [Online]. Available: https://arxiv.org/pdf/2307.02694.pdf


https://arxiv.org/pdf/1506.04214.pdf
https://arxiv.org/pdf/2307.02694.pdf

Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

84

|98] F. F. Gulamali, A. S. Sawant, P. Kovatch, B. Glicksberg, A. Charney,
G. N. Nadkarni, and E. Oermann, “Autoencoders for sample size estima-

tion for fully connected neural network classifiers,” npj Digital Medicine,
vol. 5, no. 1, Dec. 2022.

|99] J. Brownlee, Imbalanced Classification with Python: Better Metrics,
Balance Skewed Classes, Cost-Sensitive Learning. Machine Learning
Mastery, 2020. [Online|. Available: https://books.google.co.id/books?
id=jaXJDwAAQBAJ

[100] M. Zhu, “Recall, precision and average precision,” Department of Statis-
tics and Actuarial Science, vol. 2, Aug. 2004. [Online|. Available: https:
//datascience-intro.github.io/1MS041-2022/Files/ AveragePrecision.pdf

[101] S. Boughorbel, F. Jarray, and M. El-Anbari, “Optimal classifier for imba-
lanced data using matthews correlation coefficient metric,” PLOS ONE,
vol. 12, no. 6, p. e0177678, jun 2017.

[102] D. Chicco, N. Tétsch, and G. Jurman, “The matthews correlation coe-
flicient (MCC) is more reliable than balanced accuracy, bookmaker in-

formedness, and markedness in two-class confusion matrix evaluation,”
BioData Mining, vol. 14, no. 1, feb 2021.

[103] G. Bonaccorso, Machine Learning Algorithms, 2nd ed. Birmingham:
Packt Publishing Ltd, 2018, introducing semi-supervised Support Vector
Machines (S3VM).

[104] D. G. Altman, Practical Statistics for Medical Research. Chapman and
Hall/CRC, Nov. 1990.

[105] V. Wadawadagi, “Tensorflow vs pytorch: Deep learning frame-
works,” 2023. [Online|. Available: https://www.knowledgehut.com/
blog/data-science/pytorch-vs-tensorflow

[106] I. C. P. Department, M. Morettini, A. Sbrollini, I. Marcantoni, and
L. Burattini, “Covid-19 in italy: Dataset of the italian civil protection
department,” Data in Brief, vol. 30, p. 105526, Jun. 2020.

[107] O. Wahltinez, A. Cheung, R. Alcantara, D. Cheung, M. Daswani, A. Er-
linger, M. Lee, P. Yawalkar, P. Lé, O. P. Navarro, M. P. Brenner, and
K. Murphy, “Covid-19 open-data a global-scale spatially granular meta-
dataset for coronavirus disease,” Scientific Data, vol. 9, no. 1, Apr. 2022.

[108] D. K. P. P. Jateng, “Izin penelitian dan pengambilan data kasus dbd
wilayah provinsi jawa tengah tahun 2021 minggu ke-1 sampai dengan
tahun 2023 minggu ke-20,” May 2023, accessed: 2023-05-22.


https://books.google.co.id/books?id=jaXJDwAAQBAJ
https://books.google.co.id/books?id=jaXJDwAAQBAJ
https://datascience-intro.github.io/1MS041-2022/Files/AveragePrecision.pdf
https://datascience-intro.github.io/1MS041-2022/Files/AveragePrecision.pdf
https://www.knowledgehut.com/blog/data-science/pytorch-vs-tensorflow
https://www.knowledgehut.com/blog/data-science/pytorch-vs-tensorflow

Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

85

[109] D. K. P. K. Tegal, “Izin penelitian dan pengambilan data kasus dbd
wilayah kota tegal tahun 2019 minggu ke-1 sampai dengan tahun 2023
minggu ke-19,” May 2023, accessed: 2023-05-11.

[110] M. Waqas, S. H. Xu, S. M. Anwar, Z. Rasheed, and J. Shabbir, “The
optimal control chart selection for monitoring COVID-19 phases: a case
study of daily deaths in the USA,” International Journal for Quality in
Health Care, vol. 35, no. 3, jul 2023.

[111] S. Minaeian, Y. Alimohamadi, B. Eshrati, and F. Esmaeilzadeh, “Per-
formance of discrete wavelet transform-based method in the detection of

influenza outbreaks in iran: An ecological study,” Health Science Reports,
vol. 6, no. 5, may 2023.

[112] W.-K. Wong, A. Moore, G. Cooper, and M. Wagner, “Wsare: What’s
strange about recent events?” Journal of Urban Health, vol. 80, no. S1,
pp- 166-i75, mar 2003.

[113] “Strategies for the surveillance of covid-19,” Stockholm Eu-
ropean Centre for Disease Prevention and Control, Tech.
Rep., Apr. 2020, accessed: November 7, 2023. [Online].
Available: https://www.ecdc.europa.eu/sites/default /files/documents/
COVID-19-surveillance-strategy-9- Apr-2020.pdf

[114] R. Reintjes and A. Zanuzdana, “Outbreak investigations,” in Modern
Infectious Disease Epidemiology. Springer New York, 2009, pp. 159-
176.

[115] R. Meckawy, D. Stuckler, A. Mehta, T. Al-Ahdal, and B. N. Doebbeling,
“Effectiveness of early warning systems in the detection of infectious

diseases outbreaks: a systematic review,” BMC Public Health, vol. 22,
no. 1, nov 2022.

[116] Y. Shi and R. Eberhart, “A modified particle swarm optimizer,” in
1998 IEEFE International Conference on Evolutionary Computation Pro-

ceedings. IEEE World Congress on Computational Intelligence (Cat.
No.98TH8360). 1EEE, 1998.

[117] L. J. V. Miranda, “PySwarms: a research toolkit for particle swarm
optimization in python,” The Journal of Open Source Software, vol. 3,
no. 21, p. 433, jan 2018.

[118] F. Nogueira, “Bayesian Optimization: Open source constrained
global optimization tool for Python,” 2014. [Online|. Available:
https://github.com/fmfn/BayesianOptimization

[119] J. Snoek, H. Larochelle, and R. P. Adams, “Practical bayesian
optimization of machine learning algorithms,” Jun. 2012. [Online].
Available: https://arxiv.org/pdf/1206.2944.pdf


https://www.ecdc.europa.eu/sites/default/files/documents/COVID-19-surveillance-strategy-9-Apr-2020.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/COVID-19-surveillance-strategy-9-Apr-2020.pdf
https://github.com/fmfn/BayesianOptimization
https://arxiv.org/pdf/1206.2944.pdf

Peningkatan Performa Deteksi Dini Wabah Dengan Pendekatan Deteksi Anomali Unsupervised

Learning Pada

Model Hybrid Autoencoder Deep Learning

NAUFAL PERDANA, Prof. Ir. Hanung Adi Nugroho, S.T., M.E., Ph.D., IPM., SMIEEE._; Dr. Indah Soesanti, S.T., M.T.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

86

[120] S. Sun, Z. Cao, H. Zhu, and J. Zhao, “A survey of optimization methods
from a machine learning perspective,” Jun. 2019. [Online|. Available:
https://arxiv.org/pdf/1906.06821.pdf

[121] M. Hall and G. Holmes, “Benchmarking attribute selection techniques
for discrete class data mining,” IEEE Transactions on Knowledge and
Data Engineering, vol. 15, no. 6, pp. 1437-1447, nov 2003.

[122] Z. Golden, “The best of both worlds: The value of
using quantitative and qualitative data in win / loss rese-

arch,” https://www.theanovagroup.com/win-loss-analysis-insights/
in-the-news/value-of-quantitative-and-qualitative-win-loss/,
accessed: 2023-11-07. [Online]. Available: https:

/ /www.theanovagroup.com/win-loss-analysis-insights/in-the-news/
value-of-quantitative-and-qualitative-win-loss/

[123] A. Peterson, “Four pillars of effective win-loss analysis,” https:
/ /www.clozd.com/blog/four-pillars-of-effective-win-loss-analysis, acces-
sed: 2023-11-07. [Online|. Available: https://www.clozd.com/blog/
four-pillars-of-effective-win-loss-analysis


https://arxiv.org/pdf/1906.06821.pdf
https://www.theanovagroup.com/win-loss-analysis-insights/in-the-news/value-of-quantitative-and-qualitative-win-loss/
https://www.theanovagroup.com/win-loss-analysis-insights/in-the-news/value-of-quantitative-and-qualitative-win-loss/
https://www.theanovagroup.com/win-loss-analysis-insights/in-the-news/value-of-quantitative-and-qualitative-win-loss/
https://www.theanovagroup.com/win-loss-analysis-insights/in-the-news/value-of-quantitative-and-qualitative-win-loss/
https://www.theanovagroup.com/win-loss-analysis-insights/in-the-news/value-of-quantitative-and-qualitative-win-loss/
https://www.clozd.com/blog/four-pillars-of-effective-win-loss-analysis
https://www.clozd.com/blog/four-pillars-of-effective-win-loss-analysis
https://www.clozd.com/blog/four-pillars-of-effective-win-loss-analysis
https://www.clozd.com/blog/four-pillars-of-effective-win-loss-analysis



