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Motivation: Reduce memory footprint by lowering numerical precision in numerical algebra (e.g. FFT) by exploiting rescaling invariances.
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Construction of CROQuant Experiments

Application to butterfly Factorizations

On random butterfly matrices On the Fast Fourier transform

Rank-One Quantization problem

quantizedunquantized

Q: how to efficiently solve the problem with quantized unknowns?

Round-To-Nearest (RTN) Key characterization

Optimally solved in the real case [1]	

by exploiting the rescaling invariance property

Reduction of a problem with	

                 quantized variables
to a one scalar problem

Geometrical properties of Manage the accumulation phenomenon

where

Fast but potentially not optimal

Separately maps each coefficient to	

their nearest neighbor in        

1. Invariance by multiplication	

by    and by   

2. Piecewise constant with 

polygonal pieces

3. But with an accumulation phenomenon	

that generates an infinite number of pieces

Left-To-Right (LTR): writing	

Pairwise                 : writing

Butterfly Quantization problem

Introduction of a parameter     that controls the number of polygonal 

pieces and their distance to the accumulation lines

On random rank-one matrices

where          have disjoint supports [2]

Key property

1. CROQuant improves accuracy compared to RTN when 	

2. As       and     increase, increasing     is less worthwhile

Reduction of 30% bits compared to RTN
LTR and Pairwise outperform RTN 	

on the FFT

use      times CROQuant

For          : need heuristics to decide how to order/group the factors


