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	Abstract:
	A major challenge in outbreak surveillance is that an outbreak has often occurred before it is recognized. AIME take up this challenge by utilizing AI and ML to create a dynamic surveillance and forecasting system with capabilities to geo-locate and determine future arboviral disease outbreaks.
We utilize Bayesian Network to report and forecast future dengue outbreaks in real-time. Both mathematical validation and field validation pointed out to accuracy rate > 80% across settings within 400m radius from epicentre – a commonly used designation in Vector Control operation.
Training dataset consisted of 2 broad categories: Health data (obtained from National Health Authority) and non-health data which AIME subscribed from multiple public / paywall-enabled database.
The system emphasized epidemiological scientific method, data integration, user-friendliness, and the use of – often ignored - environmental and socioeconomic parameters to enrich its predictive algorithm.
Deployment of AIME system is anticipated to improve current dengue surveillance and vector control activities on the ground. We propose to examine the feasibility of our method and REDINT AI engine to expand the forecasting of other disease outbreak.





1	Overview
The application of AI and Machine Learning for dengue surveillance and forecasting tool in Vector Control activity.
2	Relevance
In the background of rapid urbanization, climate change, and viral mutation – dengue outbreaks have become more sustained and widespread. Death numbers are increasing, taking tolls especially among the working-age population, with 40% of world population is at risk. Likewise, cost to control dengue has ballooned up as high as USD 1 billion/year in some country. Dengue has outpaced our conservative vector management.
3	Impact
AIME is a system that aims to automate, optimize, and thus simplify the process of vector-borne disease data collection, reporting, and insight generation. In effect, it will optimize data-driven decision making for strategic resource allocation at all level of public health service, which increase resource efficiency and drive cost down, even in the remote area where expertise for epidemiologic data interpretation can be short.
4	Existing Work
To best of our knowledge it’s the first work in its area.
5	Feasibility
The system has been deployed in multiple settings and is feasible contingent to the data collection practice of dengue in the aforementioned setting.
6	Data Availability
Training dataset consisted of 2 broad categories: Dengue case data (obtained from National Health Authority) and non-health data which AIME subscribed from multiple public / paywall-enabled database. Annual dengue incidence in Malaysia is about 84000 / year. Two years-worth of dengue dataset is used for development. While AIME has no objection to share these data, its contingent to the permission of the Health Authority and our subscription contract with the paywall-enabled database (for e.g. DarkSky).
7	Data quality
The quality of said data is high given the fact that it is (1) sourced from legitimate authority, and (2) commercially available database is sourced from institution such as NASA, NOAA, and UN World Meteorological Organization.
8	Annotation / label quality
All category 1 data is validated by a public health authority as a “Dengue-confirmed case”, while suspicious case is excluded.
9	Data provenance
Data Exchange Agreement between AIME and National Health Authority, NDA, and other contractual obligations including Open Data License is in place during development and deployment.
10	Benchmarking
Validation through mathematical modelling of the Bayesian Network predictive accuracy.

The project utilized five different AI algorithms, namely Naive Bayes, Support Vector Machine, Random Forest, XGBoost, and Deep Learning. Among these models, Naive Bayes is chosen as the Benchmark AI model. This is because for Naive Bayes, all variables/features are considered independent. That is, no relationship exist between the variables. In short, we only deploy models that exhibit predictive accuracies higher than Naive Bayes.

All the AI models will be evaluated via confusion metrics to check its F1-Score, Precision, and Recall.

The significance between the models will be performed using t-test. The performances of the models can be visualised using ROC and PRC charts.
11	Organizer
Dengue is a major concern in middle income countries, often left neglected due to business viability reason by industry and to some extent – philanthropic movement as it falls into public apathy. Current available resources are stretched and investment in new tools are admittedly limited. While we are cognizant that our method is not a panacea, but the cost of inaction is unprecedented.
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