Generative Adversarial Network for Temporal Window imputation for
Multivariate Time Series Data

Problem Description

Missing data is a common challenge that prevents from performing useful data analysis tasks.
In particular, in the IoT domain, this can be due to broken or faulty sensors that fail to record
certain signals for an unknown and unpredictable amount of time.

Thus, in order to still be able to extract value from the data collected to make useful predictions,
it is important to impute missing values.

We suggest the problem of data imputation for the Telenor Air Quality prediction loT use case,
where the data consists of measurements of the concentration of certain air pollutants in
Trondheim having the form of multivariate time series. The goal is to impute missing temporal
windows, by leveraging on correlations between the components of such multivariate time
series.

An interesting method that could be explored consists of Generative Adversarial Networks,
which have proven to perform exceptionally well in the data imputation problem for non time
series datasets [1]. An adaptation of GANs to the time series domain was developed in [2,3] but
so far, no research on temporal window imputation has been performed yet. Stating the problem
in these terms would change the perspective to reconstructing the partial missing signal by
means of the complex underlying correlations among the different time series.

Data

Trondheim Air Quality dataset and in alternative other open datasets can also be considered,
we recommend the ones used for testing in [2,3].

Task

The challenge of this project would be to develop a novel temporal window imputation method
for multivariate time series. This could be carried out in the following way:

- Produce a literature review on SOTA data imputation methods with a focus on GANs as
they are particularly well suited for this task.

- Test existing data imputation methods and extend them to window imputation. The
testing is recommended to be performed using different datasets, together with the Air
Quality dataset provided by Telenor, in order to evaluate performance and develop an
algorithm that is more robust.

- Develop a novel window imputation method based on the algorithms explored above.
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