
SEMINAR	  

	  

The	  Gaussian	  distortion-‐energy	  
tradeoff	  problem	  under	  high	  energy,	  
zero	  delay,	  and	  network	  scenarios	  

	  	  
BY	  

PROF.	  ERTEM	  TUNCEL	  

University	  of	  California,	  Riverside	  
	  	  

The	  seminar	  will	  be	  on	  4	  May,	  2015	  Monday,	  at	  11:00,	  @EA-‐409	  
	  	  
	  
	  	  

ABSTRACT	  
	  	  
We consider the zero-delay lossy transmission of a Gaussian random variable over an energy-limited 
additive white Gaussian noise (AWGN) channel with arbitrarily large number of channel uses (i.e., 
bandwidth). This setting is motivated by the communication scenarios where the source sampling rate is 
really low, e.g., the source might consist of sensor measurements taken every hour, or even every minute. 
In those cases, even if the channel bandwidth is actually narrow, a large bandwidth expansion factor 
becomes feasible. We study the idealized (and mathematically tractable) case where the bandwidth is 
infinite. 
  
We first tackle the Gaussian point-to-point scenarios and show that optimal decay rate of the end-to-end 
distortion as a function of the expended energy can be achieved using a simple coding algorithm combining 
high-resolution quantization and orthogonal signaling. We then turn to Gaussian broadcast channels, and 
show that (i) unlike the region of achievable distortion levels as a function of energy, the region of 
achievable decay rates of the distortion levels can be characterized completely, and (ii) optimal decay rates 
are achievable by a generalization of the aforementioned simple coding strategy. 
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