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Quantum D-Wave machine :a quantum annealer

® Solving a sparse-coding problem

Objective functmn is of the form:

E = mm |? dd >+ N,

{@ ﬁ K

reconstruction error Lp-sparseness penalty

°* non-convex problem
« |« NP-hard class

global/ problem variables
minimu




Quantum D-Wave machine :a quantum annealer

® Solving a sparse-coding problem

Objective function is of the form:

o1
E= min [T — ¢+ \|2|l, ]

reconstruction error Lp-sparseness penalty

Features
(Receptive field )

(.




METHODOLOGY

e

e analogous to D-Wave Hamiltonian:

LO-sparseness
penalty

e e I L R —

This mapping is achieved by the relations:

3 -
| f -
¥ [ ¥ r Fi 1
. oo, b
] = i1} | e — | |

F i — i’ i | __.-'-,‘_ T

where a; = {0, 1} Vi.

global
minimum

N local

minimum

problem variables
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« SUMMARY

ofirst(?) demonstration of sparse coding using
quantum computer

@benchmark results on standard image
classification task

omapping of visual features to D-Wave Chimera
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'« FUTURE WORK

runs across the entire set

optimize features

more over-complete, feature-#-dependence
add co ors

hierarchy model
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