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Abstract—Today connected devices, which are continuously increasing in number due to the
emergence of the Internet-of-Things paradigm, as well as various smart sectors generate a significant
amount of data. Tailoring machine learning algorithms to exploit this massive amount of data can
lead to many new applications and open-up new markets in medical care, finance, and enabling
ambient intelligence. The question is how to use this decentralized data to enhance the system
intelligence beneficial for everyone while protecting the sensitive information.

It is not desirable to offload such massive amounts of data available at the edge devices to a
cloud server for centralized processing due to latency, bandwidth, and power constraints, as well
as privacy concerns of the users. Furthermore, due to the growing storage and computational
capabilities of the edge devices, it is increasingly attractive to store and process the data locally
by shifting network computations to the edge. This enables decentralized intelligence where local
computations on the data converts decentralized data to a global intelligence; hence, enhancing
data privacy while learning from the collection of data available across the network.

In this talk, I highlight some of the challenges and advances in enabling decentralized intelligence by
jointly designing communications, computations, and collaboration, the three essential components
of enabling collective intelligence. Communications help connecting the clients in this distributed
environment; computations help converting data into intelligence; and collaboration is a method of
aggregating local intelligence into a global intelligence. I discuss about the advances in integrating
these components and how this can help with efficient system development.
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