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up measurements we worked on i{mgolution grayscale
Abstract This report presents a joint compression scheme images with dimensions 512x384
(JCS) that exploits the inter-image redundancy in a set of similar In the first image seshown inFigurel, images were taken at
images to achieve better compressiorompared to independently  gifferent times of the day with the same camel&le observe
coding each image A codebook is generated to capture the gi,ctyral and texturatepetition acrossimages, exhibiting

representative blocks within the set and subsequently serves as . e
prediction when encoding and decodingA switch is implemented redundangy thgt can be exploited fachieving abetter
K_compression ratio.

in the encoder to choose the optimal mode for coding each bloc ) N i
Various codebook sizes, block sizes and prediction offsets are N the second image sets shown inFigure 2, panoramic
examinedto tune the scheme The proposed scheme is compared imageswere takenwhich areanalogus to consecutive frames
with individual compression ofthe images using JPEG and in alow frame rate videdip. This test set therefore serves as a
JPEG-200Q and joint compression using an MPEG2 video fair test set focomparingour scheme witta video coder The
encoder. Significant gainat high rate is obtained at theexpenseof overlap between adjacent imageagain demonstrates
increased computatioral complexity at the encoder. redundancyhat can be exploited hethird image set, shown in
Figure 3, is composed of images the same objediakenat

Index Terms$ Joint-compression, videecoding. almostanidentical perspective

I. INTRODUCTION

Sdigital cameras and camepaones become increasingly : - '
ubiquitous there is an increasing voluwkevery similar
photos, often of the same scene. For example, a visit to the i
0

beachwith a cameraisually results in a large number of photos
with the same horizeline. Such images exhibit a large
redundancy within the set.

It is the goal of compression to meve redundant
information Thus a compression algorithm specifically
designedto exploit the intefimage redundancy can jointly
compress theset of image better than an intraage
compression algorithrwhich can only exploit the redundancy
within an imaye

Such an algorithm has applications to intemelfigur_e 1: Test imageset cpn;isting of 8 photographs of the
imagedatabasewhere vast numbers obmpresseimages are €Xterior of the Packard building.
stored without regard to intémage redundancyPersonal
photo collections may also benefit from joint compression.
When usergransferphotos ¢ their computer they are frequently
compiled into virtual albums. These albums often provide a
ready grouping of similar photos.

An important feature that a compression algorithm for such
applications must have is random access to any compresse
image. Auser who has compressed a gigabyte of photos does
not want to have to decompress the entire set to view a single
image.As a result, we desire an encoding algorithm that jointly
compresses the image set, but we need a decoding algorithr
that independentlgiecompresses a given image.

Il.  IMAGE SETS ) ) o
Figure 2: Test imagesé consisting of 8 photographs of the

EE Cluster in the Packard building. Each image is part of a
panoramic sequenceThis set has many repeating patterns
as well as flat regions

To test our proposed algorithm we acquired three-skats
consisting of eight images in eadte images within each set
aresimilar to each otherTo simplify our algorithm and speed



A. Codebook Generator

The purpose of the codebook isfitad representative blocks
within the image set. We propose to do so by finding blocks
which aresignificantly different from other blocks in a mean
squareerror (MSE) senseThe algorithm for adding blocks to
the codebook is shown Figure5. For each block in the image
set we compare it to all blockéreadyin the codebook, wheie
comparison includes &-2 pixel shift.If the MSEis below a
threshold then the candidate block is considered redundant and
discardedAfter comparsonwith all theblocks in the codebogk
if the candidate has not been discarded then it is added to the
codebookEach block in the codebook has an additional 2 pixel
border around it to allow farffset estimatioratthe encoder.

Figure 3: Test imageset consisting of 8 photogrphs of the
Midtown Professional Center in Palo Alto. These photos
were taken in raw-mode to eliminate any camera induced
variation.

I1l. ALGORITHM

We havedevised a blockased algorithm to jointly compress
a set of similar images using predictioAn overview
systemblock-diagram is shown iRigure4. We first procesthe
entire set of images to find blocks that are potentially good
predictions for other blocks. Thigrocessing is done in the
codebook generator. Once a representatateo$ prediction
blocks has been determined they are compressed losslessly and
stored in a filesystem.
The encoder can then compress each image in the Eigure 5: Codebook generation sukalgorithm.
independently, using the codebook to find predictidfsch

compressed image is then stored on Heesystemalong with  An extension of the algorithm would consider the
the associated codebodke individual images are compresseqaiadistortion cost of storing a block in the codebook.

in a lossy manner.Each compressed image can beggitionally,codebook entries that have not been used after the
decompressed independently athers but they all requirea  encoding can be discarded.
commoncodebook.
B. Encoder
As explained in the earlier section, a codebook is first
generated after scanning the entire set of iresiges. The
encoder processes each image in blocKsere are three
possible modes, Intra, Predict, and Cdpgch block is encoded
with the mode that yields the best rdistortion performance.
Figure6 shows the encoder blockagram.

Figure 4: Systemoverview showing the three main system
functions: Codebook Generation, Encoding, and Decoding.

Figure 6: Encoder block-diagram with three different paths
for Intra, Predict and Copy mode.



