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Abstract
The past decade has witnessed the remarkable growth of the Internet of Things (IoT) fueled by the 
advancement of sensing and communication technologies and the emergence of artificial intelligence (AI). 
As “things” get more connected and intelligent, however, they hit the wall of various resource constraints. 
Energy constraint hinders the adoption of power-hungry AI technology in low-cost, low-power edge devices. 
It also limits design options for usable and effective security to safeguard data generated by ubiquitous 
sensors. As a result, despite the rapidly growing number of IoT devices, their applications are limited to 
certain domains, such as home automation, where energy and security constraints are relatively less 
stringent. To permeate broader application domains, such as precision agriculture and personal healthcare, 
these challenges must be thoroughly addressed from all angles, from physical device design to IoT 
application design.
My research has focused on addressing energy and security challenges toward long-lasting and trustworthy 
IoT, and solving societal problems using networked embedded systems technology. In this talk, I will first 
discuss design challenges in resource-constrained networked embedded systems focusing on energy and 
security. I will present novel design methods and techniques to establish secure connectivity and enable 
intelligence for low-power IoT devices. I will also present how low-power IoT can contribute to the 
economic, environmental, and ethical sustainability of modern agriculture. Finally, I will provide an 
overview of my future research plans for accomplishing the vision of IoT in the real world.
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