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Abstract With the rapid development of the Internet technology and the digital imaging device, massive
pictures are uploaded and saved in the network disks every day. Traditional image coding methods (such as JPEG,
JPEG2000) only exploit spatial correlations inside a picture, thus their coding efficiency cannot satisfy the
demand of the huge picture data. In order to compress the images in the Internet more efficiently, we proposed a
novel cloud-based image compression method by taking advantage of the ‘big data’ challenge, rather than simply
treating it as a difficulty. The proposed system adopts the processing mode of ‘encoding one image immediately
after it is uploaded’, which effectively adapts to the rapid change of the big-data environment. It compresses an
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image by fully exploiting the correlations between the image-to-be-compressed and other images in the cloud.
We had three innovative technical designs to serve for the compression framework. a) We designed a scheme
based on an efficient image retrieval technique to effectively filter the ‘big data’ and to only keep the ‘small data’
that well match the image to be compressed. b) By utilizing the selected ‘small data’, we did inter-image
prediction coding, which is essential for the performance of the compression system. We exploited the techniques
of block matching-based prediction coding and rate-distortion optimization, so that coding bits are tremendously
reduced in the premise of good reconstruction quality. c) We ensured the prediction accuracy by applying a
couple of preprocessing techniques on the retrieved similar image to obtain good references. In this step, we
applied projective transformation to align the retrieved image and the current image, and did illumination
compensation to make the values of corresponding pixels as close as possible. This paper presents a novel
framework for image compression in the big-data era, which tremendously saves storage requirement for images
in the cloud disks. The proposed system has significant compression performance gains compared to traditional
image coding methods and even the advanced HEVC intra coding. The experimental results demonstrate that it
outperforms JPEG and HEVC intra coding by 78.5% and 67.2% on average, respectively. Moreover, compared
to the existing state-of-the-art attempt for cloud-based image coding in the literature, both the objective and
subjective reconstruction quality of our algorithm has obvious improvement.

Key words big data; cloud-based image coding; image compression; HEVC; image retrieval; photometric
transformation; illumination compensation
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image/video  processing,

compression.
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Background

The efforts in image compression have been lasting for
decades of years. Conventional ways of image compression
are removing redundancy inside an image by transformation,
quantization and entropy coding. Nowadays, due to the rapid
spread of personal smart phones, the number of images is
growing in an unprecedented high speed. Conventional
image compression methods can no more satisfy the
expansion of image data. New methods are to be explored to
much more efficiently compress, store or transmit the image
data.

Cloud computing is becoming increasingly popular
nowadays. With its development, a lot of cloud services (such
as cloud storage) are emerging. We are trying to solve the
problem of image compression in the background of cloud
computing and by utilizing the benefit of cloud data.
Although image compression is an old topic in the signal
processing field, combining it with cloud data to reach an
even higher compression ratio is a new research focus. There
are not too many works in this area, and the techniques and
systems in the literature are not mature yet. Ensuring the
reconstruction quality in the absence of similar images in the
cloud, as well as achieving high objective reconstruction
quality is still an issue. We solve these two key issues in this
paper, proposing a mechanism to use intra-image coding as a

compensation scheme. The proposed system has significant
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compression performance gains compared to traditional
image coding methods (e.g., JPEG) and even the advanced
HEVC intra coding. Compared to the existing state-of-the-art
attempt for cloud-based image coding, both the objective and
subjective reconstruction quality of our algorithm has
obvious improvement.

Our research group has devoted a lot of effort in
high-efficiency image/video coding. We have a lot of papers
published in the respectable international journals and
conferences, such as T-CSVT, T-IP, ICIP, and DCC. Many of
our proposals have been adopted in the video coding
standards, such as H.264/AVC, HEVC and AVS. We are also
making this new attempt to find novel framework or
solutions for compressing image/video data. We have had a
few paper published in this novel area, and have proposed
our idea in the recent AVS meeting.
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