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Reducing Memory Usage of Discrete Wavelet Transform by

Overwriting the Input on a GPU
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Abstract: In this paper, to realize fast discrete wavelet transformation for large-scale data, we present a
parallel method capable of achieving both a small amount of memory usage and highly efficient memory
accesses on a graphics processing unit (GPU). Our method saves the amount of memory usage by not only
unifying input region with output region but also using a working region smaller than data size n.This uni-
fication induces overwrites to unfetched data, avoiding naive parallelization of the transformation. To deal
with this issue, our method rearranges each small chunk of data elements, and then processes the transfor-
mation in parallel. Our data rearrangement scheme makes it possible to not only produce data-independent
tasks in the transformation but also realize the transformation with only simultaneous access to contiguous
memory region. In addition, a sequence of data-dependent assignments needed for rearrangement can be
regarded as a cyclic permutation. This interpretation allows us to write GPU code that computes a sequence
of complicated memory addresses from a sequence of numbers shorter than n.
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Wz 2 —7 L b Deslauriers-Dubuc (13,7) Tidr =6
Thb. miBIC, 20tT— 2R UTIE, 174 micxd
2 HD%, FICRT AN L Th5 7, %
WD AT TR 3 DX IHICKS.

B¥, KIMWRT X, BEFLEORMEIAETY S
BHPERTZCETHD. VIT 4T ORENIET ZRE
FFREEHRT, ABVSREIEIBIZ3GL%5.
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ARFSLTUE, KR T — 29 % @ a B = —
T Lyw bERORBZHNELT, V77427 HAD
CUDA EHEICBNTORWA BV EHES K UEHWAEY
SN2 WAL U TFiE2fRR L. BETFERE, A
T2 BRI MG LIS AT, T—2T A An kD
E/NEAEERI DA W, AEVEN aZ T 5.
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