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Abstract: Identification of disease outbreaks in time is critical for reducing their contribution to public 

health and preventing the spread of infectious diseases. Manual and statistically modeled outbreak 

detection is usually slow and not accurate enough to keep pace with increasing sophistication and 

volume in health data. Accordingly, this work proposes a new approach to early detection of outbreak 

optimization using TimesNet, a deep-learning architecture with time-series forecasting and Bayesian 

Optimization for hyperparameter optimization. The approach relies heavily on cloud-based 

infrastructure such as AWS EC2, S3, and Lambda for computing high-volume health records or data in 

real-time so as to obtain immediate predictions of disease outbreaks. The TimesNet model captures long-

term temporal trends from disease incidence data, while Bayesian Optimization serves the purpose of 

optimizing model parameters for better predictive performance and computational efficiency. Our 

method is validated on the "Disease Outbreaks in Nigeria" dataset, which contains some important 

features such as incidence rates, their geolocation and timestamps, and effects of climate and population 

density. Experimental results demonstrate higher accuracy (92%), precision (91%), recall (95%), AUC-

ROC (0.94) compared to conventional outbreak detection methods, with efficient detection time of only 4 

hours. This work manifests the possibility of leveraging deep learning algorithms with cloud computing 

platforms to predict epidemics in real-time-scallable-and accurate manner to enhance public health 

surveillance and response systems effective. 
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