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My talk provides a historical overview of seismic reconstruction methods and, hopefully, provides a 
unifying thread between many reconstruction strategies adopted by industry. As the main point of this 
talk, I want to convince the audience that many reconstruction methods are the solution to linear ill-posed 
problems. As in every ill-posed situation, one must provide mathematical constraints to estimate stable 
solutions, in our case, plausible solutions to the data reconstruction problem. These constraints are given 
in terms of simplicity assumptions that prevent the estimation of overly complex solutions. For instance, 
the first successful and widely adopted reconstruction method adopts autoregressive models for 
representing seismic data in the FX domain (Spitz, 1991). The assumption of simplicity is embedded in the 
autoregressive model, which also assumes data locally composed of a finite number of dips. 

Similarly, sparsity-promoting methods also consider data consisting of a limited number of dips. The latter 
leads to a parsimonious data representation describing the data via a sparse model. This representation 
is the cornerstone of modern reconstruction algorithms such as 5D interpolation and Compressive Sensing 
reconstruction. 5D-interpolation methods are predecessors of Compressive Sensing (CS) seismic 
reconstruction techniques (Trad, 2009; Herrmann, 2010, Naghizadeh and Sacchi, 2010). Specifically, CS 
can be considered a sophisticated alternative, with a solid mathematical foundation, to classical 5D 
interpolation methods. In my talk, I will pay particular attention to describing how CS expanded strategies 
for 5D interpolation by improving our understanding of the interplay between acquisition design and 5D 
reconstruction algorithms. 
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