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Abstract  
The roadmap evolution and historical milestones of electromagnetic energy conversion and recycling techniques and related 
breakthroughs are reviewed with emphasis on low-density energy harvesting technologies. Ambient radiofrequency (RF) 
energy sources are examined in connection with omnipresent wireless system deployment. The effective use and recycling 
of such an ambient electromagnetic energy are the most relevant and critical issue for the current and future practicability of 
wireless energy harvesting. In this talk, a set of performance criteria and development considerations, required to meet the 
need of applications of ambient energy harvesting is derived. A technological outlook of the performances that can be 
expected from different device technologies is assessed. Promising devices and emerging solutions in the development of 
ambient energy harvesters are also presented and discussed with a special highlight of our proposed disruptive schemes, 
which include hybrid energy harvesting approaches and cooperative system design platforms. 
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Natural Sciences and Engineering), the 2015 Prix d’Excellence en Recherche et Innovation from Polytechnique Montreal 
(University of Montreal) and the 2015 IEEE Montreal Section Gold Medal of Achievement. He is a Fellow of the IEEE, a 
Fellow of the Canadian Academy of Engineering (CAE) and a Fellow of the Royal Society of Canada. He was an IEEE 
MTT-S Distinguished Microwave Lecturer from Jan. 2009 to Dec. 2011. 
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