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Development of High-Speed Technology for Embedded Image Processing Using GPU Computing
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Abstract

GPU’s (graphics processing units), originally used only for
drawing processing, are now also tapped in support of gen-
eral-purpose calculating. Because the superior functionality,
performance, and quality of Konica Minolta MFP’s, the load
on their CPU’s has significantly increased and invited the use
of general-purpose GPU’s.

A prime example of this use is in accommodating the com-
pactPDF format. The compactPDF format accurately sepa-
rates a document’s text regions from its graphic regions and
applies specific compression methods to each, producing
high-compression PDF files that yet maintain document
readability. However, the complexity of compactPDF pro-
cessing inhibits performance, which lags behind that of such
formats as JPEG and PDF. To compensate, we turned to gen-
eral-purpose GPU’s.

Our image processing of the compactPDF format’s scan-
and-deliver function is based on a unique Konica Minolta al-
gorithm. Utilizing an embedded GPU, we employed OpenCL
C language, which provides a parallel framework operable
within a heterogeneous environment, a framework in which
differing cores (CPU’s and GPU’s) are teamed. The number of
GPU cores that can be embedded in an MFP is limited, but
two technologies overcame this: 1) OpenCL C language to
optimize parallel code, and 2) CPU/GPU memory sharing to
maximize memory use efficiency. This so reduced the CPU
load that performance over solo CPU processing improved
exceptionally, as did user wait time. With these benefits con-
firmed, we then constructed a base system.

Our experience indicates that CPU/GPU integration is a
productive path in supporting the various simultaneous
functions of an MFP and achieving the ultimate objective:
value for the customer.
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Fig. 1 CPU scanning performance. With CPU scanning alone, compact
PDF processing takes far longer than PDF or JPEG processing.
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Fig. 2 A process of the compactPDF.
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Fig. 3 lllustration of OpenCL (open computing language).
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Fig. 4 SIMD calculation using a vector type.
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Fig. 5 Change into a parallelizable algorithm.
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Fig. 6 lllustration of CPU/GPU concurrent motion.
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Fig. 7 Processing flow of image data (a band method).
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Fig. 8 Change of a memory securing method.
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Fig. 9 Results of performance verification using GPU.
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Fig. 10 Comparison of scanning performance.
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Fig. 11 Comparison of CPU occupation percentage. The CPU occupation
at compactPDF processing is greatly decreased.
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Fig. 12 Result of verification of memory use volume.
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