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Abstract. This paper presents an image transmission protocol which
allows to transmit images controlled by resources and quality demands.
Depending on these parameters, the reduction of image data, the selec-
tion and the configuration of a compression algorithm are done automat-
ically. The automatic selection mechanism is based on the results of an
investigation of image compression agorithms we conducted in order to
find out the strengths, weaknesses and configurability of JPEG, fractal
and wavelet-based compression.
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1 Introduction

Mobile computers, wireless data transmission and globally distributed informa-
tion spaces (e.g., the WWW) are widely available now and create new techno-
logical challenges. Especially the transmission of image data is very bandwidth-
demanding, and techniques of image data reduction and compression have to
be used. This paper deals with the transmission of images from a server to a
mobile client computer, where one has to cope with lots of constraints limit-
ing resources, like bandwidth and processing power. The paper addresses two
aspects of the problem:

First, we discuss the results of an investigation of image compression agorithms
we conducted in order to find out the strengths and weaknesses of several lossy
compressors and their configurability.

Second, we propose an image transmission protocol which allows to transmit
images controlled by resources and quality demands. Depending on these pa-
rameters, the reduction of image data, the selection and the configuration of a
compression algorithm are done automatically.



2 Investigation of Image Compression Algorithms
2.1 Motivation

Our goal was to develop a control mechanism that accepts quality and resource
parameters and calculates a set of configuration parameters for a certain com-
pression algorithm so that the resulting image quality and the use of resources
matches the given values. This mechanism is intended to be the core of a protocol
for the quality and resource controlled transmission of images.

There are a lot of different compression algorithms for images. Some are stan-
dardized, accepted and widely used like JPEG. Other new approaches, namely
fractal compression and compression using wavelets, are relatively unknown re-
garding their strengths and weaknesses. To select a major compression algorithm
to use for the transmission of images over a low-bandwidth network, we investi-
gated and compared JPEG, wavelet and fractal based compression.

Lossy algorithms achieve the best compression ratio. Certain parameters control
the compression ratio and thereby the loss of quality caused by the compres-
sion/decompression process. However, they do not directly correspond to the
image quality or to the amount of resources saved by the compression. Thus,
our experiments had to clarify this correlation.

2.2 Evaluation Criteria and Procedure

Regarding image transmission over low bandwidth links, we used the following
criteria to evaluate a compression algorithm’s quality:

¢ maximum achievable compression ratio

e compression and decompression costs (CPU time)

¢ subjective image quality at a certain compression ratio
¢ dependence on image content

¢ configurability

e support of progressive or hierarchical encoding

e symmetry of costs for compression and decompression

It is difficult to judge the quality of images observed by humans. Often, "tech-
nical” measures like the signal-to-noise ratio or comparisons of the statistical
distribution of colors are used. The drawback of these signal characteristics is
that they don’t take the special capabilities of the human perceptual system
into consideration. PQS [1], a quality judgement system which does consider
these, is unfortunately limited to monochrome images. Thus, we used our own
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