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Screen Image Compression Technology Using Dither Patterns
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Abstract

In the development of printers, both faster printing and
lower costs are highly in demand, as is the higher image
quality that an increasing number of bits can achieve. To
satisfy these demands as they figure with data processing,
image compression technologies exhibiting high perfor-
mance are essential.

It has been assumed by many in the field of lossless com-
pression technology that no further innovation could be
expected in the field. But by focusing on the relationship
between an image and a dither pattern, we have developed
a new lossless compression technology called “CDI” (com-
pression algorithm for dithered images).

With CDI, we achieved the high-speed processing property
of one pixel/cycle per 4-bit screen image. We also improved
compression performance by 20% on average, while shrink-
ing the circuit size to about 1/3 and reducing the cost of the
incorporated ASIC (application-specific integrated circuit).
Further, after image compression and across various image
types, we achieved image size variation that was minimal.

This technology will be incorporated into Konica Minolta
printers and printer-based multi-function printers bound
for the market.
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ANRENARENARRNARRAARNNARARARRA Large block: 32pixel or 128bit
i Coded as representative value
or as position data

m Small block: 8pixel or 32bit

Coded as representative value

D:] 1 byte: 2pixel or 8bit
‘ Coded as 8bit integer

E] 1 pixel: 4 bit

Fig.1 Large and small blocks to which compressed code is assigned in
4-bit dithered image
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Fig.2 Representative value that generates 1-bit dithered image using
threshold array
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Fig.3 Representative value that generates 2-bit dithered image using

threshold array
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Fig.4 Distribution of signal frequency in CDI
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r: Representative value

p: Position data
: Coded by Huffman code 1
: Coded by Huffman code 2
: Coded by Huffman code 3
: Coded as flag
: Coded as 8 bit integer
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Fig.5 Coding in CDI
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Table 1 Comparison of compression ratios (%)

CDI Method A Method B Method C

Avg. 4.0% 5.0% 4.3% 6.4%
SD 3.0% 3.7% 1.7% 5.3%
Worst 21.5% 23.21% 83.8% 37.3%
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