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However, at low bit rates the reconstructed images
generally suffer from visually annoying artifacts because
of very coarse quantization. One major such artifact is
the blocking effect, which appears as artificial block
boundaries between adjacent blocks. At a low bit rate,
each block is represented mainly by the first few low
frequency coefficients and, because each block is pro-
cessed independently, no inter-block correlation is ac-
counted for in standard block DCT-based coding
schemes. Therefore, discontinuity across the block
boundary becomes noticeable.

Another common artifact resulting from coarse quan-
tization, in particular the DC coefficients by JPEG com-
pression, is false contours in smoothly varying image
regions. This is actually an extreme case of the block-
ing artifacts where block boundaries only appear in one
direction. This artifact will be referred to as contour-
ing artifacts in this article. Examples of this artifact
are often found in images that contain a smooth sky
region with a gradient of transition in the vertical di-
rection. In such an image, false contours are often vis-
ible in the horizontal direction and appear as horizontal
contours when the image is highly compressed with
coarse quantization.

A straightforward method for determining the extent
of the blocking artifacts involves taking the ratio be-
tween the size of the compressed JPEG file and the size
of the original image, which corresponds to the amount
of uncompressed image data. This ratio is commonly re-
ferred to as the compression ratio. However, the com-
pression ratio is not necessarily a good measure of the
quality of the compressed image, nor the visibility or
objectionability of blocking artifacts. In general, at the
same compression ratio, a busy image would look worse
than a less busy image because busy images are harder
to compress (therefore a busy image has lost more de-
tails than the less busy image).

Another viable method determines the extent of the
blocking artifacts by extracting the quantization table
from the image header based on the assumption that
the aggressiveness of the quantization table may deter-
mine the level of blocking/contouring artifacts within
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Introduction
Digital images contain enormous amounts of data. Stor-
age of this type of data on digital media is generally
expensive and transmission of digital images requires
either a large bandwidth or a long period of time. Many
algorithms have been developed to compress image data
by removing visually redundant information from the
image. Discrete-cosine-transform-based (DCT-based)
compression has been the most popular among existing
techniques. DCT has very good energy compaction and
data decorrelation properties. Moreover, DCT can be
computed using fast algorithms and efficiently imple-
mented using very large scale integration (VLSI) tech-
niques. In DCT-based coding, an image is partitioned
into small square blocks (typically 8 × 8) and DCT is
computed over these blocks to remove the local spatial
correlation. To achieve high compression, quantization
of the DCT coefficients is performed. Quantization is
an irreversible process that causes loss of information
and distortions in the decompressed image. After quan-
tization, the redundancy in the data is further reduced
using entropy coding. At the decoder end, the received
data is decoded, dequantized, and reconstructed by the
inverse DCT. In general, a typical 8-bit gray-level im-
age can be coded with compression ratio up to 10:1 with-
out noticeable artifacts. Since JPEG is the international
standard for implementing DCT-based image compres-
sion, we adopted JPEG in all the experiments in this
study without loss of generality.1
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an image. There are two potential drawbacks with this
approach. First, the quantization table may not be avail-
able. For example, an image can be highly compressed,
then modified and saved into another image file format
that does not support the quantization table in its
metadata structures. Even if the image is saved as a
JPEG file, it may have already been compressed one or
more times before. In this instance, the quantization
table in the image header will not reflect the true com-
pression level of the image. Second, even if the right
quantization table is available, wrong conclusions may
be drawn for certain types of images because this ap-
proach is not image content dependent. For example,
the most aggressive quantization table may be used to
compress an image with little activity, i.e., a uniform
patch, and the resulting image can still be of high qual-
ity, thus the image is not degraded at all. Conversely, a
picture containing significant high frequency informa-
tion may be severely degraded.

To achieve better prediction of the JPEG blocking/con-
touring artifacts, researchers have gone beyond image-
content independent approaches as discussed above, and
employed different levels of analysis of image content
and structure. Several metrics have been proposed based
on analysis of discontinuities at JPEG block boundaries.
Ho2 developed a parameter called NNND as a math-
ematical tool for measuring the magnitude of block ar-
tifacts. NNND is the ratio of averaged square difference
between adjacent pixels immediately next to block bor-
ders and away from block borders. Jeon and co-work-
ers3 also took a similar approach. Liu and co-workers4

and Coudoux and co-workers5 went a step further by
including the psychophysical properties of the human
visual system during block discontinuity evaluation to
achieve predictions that correlate with human judge-
ment. Tan and co-workers6 studied the blocking arti-
facts in the frequency domain. Using this approach, the
image is partitioned into smaller blocks of pixels and
converted into the frequency domain using the Fourier
transform. The blocking artifacts are then translated
into harmonics whose amplitude and phase provide vi-
tal information for quantifying the blocking artifacts.
Also working in the frequency domain, Wang and co-
workers7 modeled a JPEG image as a non-blocky image
interfered with a pure blocky signal. Consequently, the
task of the blocking effect measurement algorithm is to
detect and evaluate the power of the blocky signal.
Datcu8 studied the histogram of a JPEG image and cal-
culated a blocking factor corresponding to the level of
spikes in the histogram that are due to quantization
during image compression and amplitude clustering
during image decompression.

In this article, two novel predictors are proposed to
measure the blocking and contouring artifacts in an
image caused by JPEG compression. An image quality
metric based on these two predictors is further derived
based on experiment data collected from a psychophysi-
cal evaluation of photographic prints from JPEG com-
pressed images. We first propose a new algorithm to
extract the locations of block boundary and block size
in a JPEG compressed image. We further propose two
predictors for quantifying JPEG blocking and contour-
ing artifacts, respectively. Next, we report a psycho-
physical experiment that has been conducted to gather
information on human perception of JPEG artifacts.
Based on the above findings, we propose a JPEG image
quality metric that correlates with the psychophysical
data. Finally, the potential application for this metric
is discussed.

Block Boundary Detection
Most prior approaches for evaluating JPEG artifacts

assume prior knowledge of JPEG block boundary loca-
tions. However, because digital images compressed with
the DCT-based technique may have been further modi-
fied, for example, through cropping and zooming, the
block boundary locations may have changed and become
unknown at the time of evaluation. Therefore, there is
a need for an automatic technique for detecting block
boundary locations in digital images having blocking
artifacts.

In this section, we propose a new algorithm to extract
the locations of block boundary and block size in a JPEG
compressed image.

A digital image may be a gray scale image containing
the intensity channel, or a color image containing RGB
channels. For color images, a color transform is typi-
cally performed before image compression to take ad-
vantage of the redundancy in the color perception of the
human visual system (HVS). For example, in JPEG com-
pression, a color image is first converted from RGB to
the YCbCr color space with the following equations:

Y = 16+65.481*R+128.553*G+24.966*B;

Cb = 128-37.797*R-74.203*G+112*B;

Cr = 128+112*R-93.786*G-18.214*B;

where Y is the luminance channel, and Cb and Cr are
the two chrominance channels. R, G and B are all nor-
malized to 1. Thus, an input RGB image is first con-
verted to YCbCr space before the block boundary
detection is performed. Since most of the blocking ar-
tifacts are perceived in the luminance channel (Y) due
to the lower sensitivity of the human visual system to
changes in chrominance channels Cb and Cr, the block
boundary detection is carried out for that channel only.
In fact, the lower chrominance sensitivity is the basis
for more aggressive subsampling in Cb and Cr by
JPEG.1

Referring to Fig. 1, for the Y image channel, a column
difference image is first generated by calculating the
absolute difference between two adjacent columns. For
example, subtracting the pixel values of the second col-
umn of the image from the pixel values of the first col-
umn of the image to generate a column of difference
values, and set the pixel values of the first column of
the column difference image as the absolute value of
the column of difference values. The same procedure is
repeated to set the remaining columns of the column
difference image except the last columns where all the
values of that column are set to zero.

The column difference image is further averaged in
the vertical direction to generate a one-dimensional col-
umn difference array, (VA). Therefore, assuming that
the original image has M rows and N columns of image
data, VA should have N entries.

To prevent image edges from confusing the block
boundary detection, the contribution of a pixel in the
column difference image is discarded if the correspond-
ing pixel in the original Y image channel is near an edge.
The classification of an edge pixel is achieved with the
following steps:
1. Generate an intensity gradient image from the origi-

nal Y image channel. Sobel operators are used as
the intensity gradient operators with the intensity
gradient equal to the sum of the absolute values
from the horizontal and vertical Sobel operators;
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2. Calculate the standard deviation (SD) of the inten-
sity gradient image;

3. Set a threshold value T that equals to twice SD;
4. If the magnitude of the intensity gradient of a pixel

in the original image channel is larger than T, it is
flagged as an edge pixel.

The threshold selection that equals twice SD is com-
mon practice in image processing because it is well
known that the distribution of the gradient magnitude

can be modeled by a Laplacian distribution, and the
strong edges fall in the tails of the distribution beyond
twice SD.

VA is further averaged using a periodicity of the JPEG
block width, i.e., 8, to generate a block averaged col-
umn difference array, VAA, which has eight entries. In
other words, every eighth entry of VA will be averaged,
and the result will be used to set the eight entries of
VAA. Clearly, image crop without zoom can be handled
properly by the proposed method. In the case where a

Figure 1. Flow chart for block boundary detection and column/row ratio calculation
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zoom operation has been applied to the image, as long
as the zoom factor or the resizing factor results in an
integer block size, different periodicities, i.e., 2, 4, 6, 8,
10, 12, 14, 16, can be tried and the periodicity that re-
sults in the highest peak to base ratio (see the defini-
tions of peak and base below) is selected to be the
effective block size. It would be difficult to detect the
periodicity if the zoom factor results in non-integer or
irregular block size. From VAA, the maximum value is
first located and defined as the column peak value, then
the mean value of VAA is calculated excluding the peak
value. The mean value is defined as the column base or
floor value.

Finally, the ratio between the peak value and the base
value is calculated to generate a column ratio.

Figure 2 shows a typical block averaged difference ar-
ray with 8 elements (index starts at 0) from a typical
JPEG compressed image. The x-axis is the array index
and the y-axis is the magnitude. In this case, the peak
value (2.62) occurs at index 7, the mean value is 1.03,
and the ratio is about 2.6.

Row peak value, row base value, and row ratio are
also calculated analogously.

The indexes of peak value in VAA and HAA (block av-
eraged row difference array) are the JPEG block bound-
ary locations in the horizontal and vertical directions
for the image channel. For example, if the index for the
peak value in VAA is 4, it is assumed that JPEG block
boundary will appear at column numbers 4, 12, …, in
the image channel. Note that the indexes for the col-
umns of the image channel as well as for VAA and HAA
start at zero in this embodiment.

In the case where digital images are not only cropped
but also zoomed (shrunk or magnified), the block size is
no longer the original JPEG block size of 8. For poten-
tially magnified digital images, the above mentioned
process for determining the extent of the JPEG block-
ing artifacts can be repeated for a predetermined series
of hypothetical block width values to produce a series
of ratios between the peak value and the base value.
The hypothetical block width that produces the maxi-
mum artifact measure is chosen to be the effective block
size after zooming. The zooming factor is, in turn, de-
termined to be the ratio between the effective block size
and the original block size, i.e., 8.

A New Predictor for JPEG Blocking Artifacts
The column and row ratios are good indicators of the

presence of the blocking artifacts in the column and row
directions, respectively. In general, it can be argued that
the peak values represent the magnitude of the discon-

tinuity at block boundaries while the floor values are
related to the busyness of the image. It is observed that,
for the same scene, peak value normally increases while
floor value decreases when the compression becomes
more aggressive. Therefore, the column and row ratios
could be potentially used as a metric to measure the
extent of blocking artifacts of an entire image.

The visibility or objectionability of the blocking arti-
facts may depend on the actual structures in an image.
For example, textured areas tend to hide the blocking
artifacts better than flat areas due to spatial frequency
masking within the human visual system.9 The column
and row base values are good indicators of the amount
of texture. To achieve a higher degree of adaptivity to
the image content, a measure of the extent of the block-
ing artifacts can be defined as a function of both the
column/row ratios and the column/row base values. In
general, the higher the base values, meaning a higher
degree of texture activity (capable of hiding a larger
extent of blocking artifacts), the higher threshold on the
artifact measure should be used. In practice, a look-up
table can be built empirically to quantitatively charac-
terize the relationship between the base values and the
threshold.

A New Predictor for JPEG Contouring Artifacts
As mentioned in the introduction session, JPEG com-

pression can produce contouring artifacts in smoothly
varying image regions and the contouring is primarily
due to coarse quantization, in particular of the DC coef-
ficients, of the image. This conjecture is supported by
the fact that in smooth regions the energy of each block
is concentrated at the DC coefficient. The contouring
artifact is actually an extreme case of the blocking arti-
facts where block boundaries are primarily visible in
one dimension. For example, if an image contains a
smoothly varying sky region and the gradient of transi-
tion is in the vertical direction, then false contours will
show up in the horizontal direction as horizontal con-
tours when the image is highly compressed with coarse
quantization. In general, the coarser the quantization,
the lower the frequency of the contours, and the lower
the image quality. This artifact may be difficult for the
new MaxRatio metric to detect. For example, the dis-
tance between two contours in Fig. 3 is about 80 pixels,
which is about 10 blocks. Thus, block boundaries actu-
ally show up only every 10 blocks, posing a problem for
the peak/floor calculation where periodic averaging is
carried out on a block by block basis. Therefore images
containing this artifact have a relatively low MaxRatio
value.

Because the contouring artifacts in an image are di-
rectly related to the degree of quantization of the DC
value of each block in the image, an efficient approach
to measuring the contouring artifacts in the image is to
determine the DC quantization step used by JPEG com-
pression. A new approach is, therefore, proposed to es-
timate the DC quantization step (S), and a modified
image quality metric will be introduced that is based
on both MaxRatio and S.

Referring to Fig. 4 for the luminance channel of the
image, we first determine block size and positions based
on the locations of peak values of the column and row
difference arrays, as discussed previously. Next, the DC
value of each block is calculated by taking the arith-
metic mean of the pixel values within each block. Then,
a histogram of these block DC values is generated. A
histogram from a typical highly compressed image is
shown in Fig. 5.

Figure 2. A typical block averaged difference
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be created by applying DCT-based compression algo-
rithms and therefore these predictors are not likely to
account for these additional artifacts. However, our end
goal was to find a method for predicting quality degra-
dation of compressed images and therefore, additional
predictors could have been considered if the results from
these two predictors did not adequately predict image
degradation from the compression algorithms.

A secondary goal was to determine how the quality deg-
radation mapped to consumer print acceptability. As de-
scribed later, this knowledge is important since one would
not want to apply an algorithm to remove artifacts that
are not detectable to a typical observer, especially when
this enhancement algorithm requires significant process-
ing time and may, in some cases, degrade the quality,
e.g., sharpness and detail, of certain images.

The details of the psychophysical experiment are pre-
sented in this section.

Participants
A total of 22 individuals (7 female and 15 male) took

part in this experiment. All participants were naïve to
the purpose of the experiment. All of them were screened
to insure they had normal color vision and near field
visual acuity of at least 20/40. Participants with con-
genital color vision defects were screened from the study
using Ichikawa standard pseudoisochromatic plates.11

Visual acuity was verified using a standard Snellen eye
chart12 mounted at a viewing distance of 16 inches.

Stimulus
Prints were used as stimulus for this experiment.

Eight scenes (four from color negative scans and four
from a high-end digital camera) were selected as origi-
nals. Shown in Figs. 7 and 8, these eight images are all
uncompressed images of size 1536 × 1024, and should
represent the most common types of consumer images.
These eight originals were compressed with five differ-
ent quantization tables (four for the digital camera im-
ages) to generate 36 original JPEG compressed images.
Finally, the JPEG images were printed at 4 × 6 inch
size with a high quality, calibrated continuous tone ther-
mal printer (Kodak Professional 8650 thermal printer).

Figure 3. An image with a distinct contouring artifact.

Because of the quantization of the DC coefficients in-
troduced by JPEG, the histogram of block DC values
will be sparse so that it contains only values of mul-
tiples of the DC quantization step size. In other words,
the histogram is periodic, as can be seen clearly in Fig.
5. To estimate the periodicity, i.e., the quantization step
size, the Fourier transform of the histogram is further
calculated. Fig. 6 illustrates the Fourier transform of
the histogram in Fig. 5.

Next, the first non-DC peak of the histogram in the
Fourier transform domain is identified. The first non-
DC peak should be at least half of the DC peak in am-
plitude. Other non-DC peaks correspond to higher
frequency harmonics (multiples of the basic periodic-
ity). Finally, the size of the DC quantization step is cal-
culated based on the frequency of the first non-DC peak
using the following equation:

S = D/fp

where fp is the frequency of the first non-DC peak in the
Fourier transform domain, D is the length of the histo-
gram, i.e., 256, and S is the size of the DC quantization
step, which will serve as a measure of the extent of the
contouring artifacts in the digital image.

In a recent independent study, Fan and co-workers
proposed a Bayesian method for estimating the entire
quantization table from a compressed image.10 Their
approach involves taking the DCT of the compressed
image, forming histograms of individual DCT coeffi-
cients, and performing Bayesian estimation of the quan-
tization step sizes.

A Psychophysical Experiment
To study the effectiveness of the two predictors, a psy-
chophysical experiment was conducted. The primary
goal of this experiment was to determine the quality
degradation produced by DCT-based compression algo-
rithms and to understand how well the two predictors
explained the overall quality degradation induced by the
DCT-based compression algorithm. It is recognized that
the predictors that are discussed do not attempt to de-
tect unsharpness and certain other artifacts that can
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Figure 4. Flow chart of DC quantization step estimation

Figure 5. A typical histogram of block DC values

Figure 6. shows a plot of a typical Fourier transform of the
histogram of block DC values

It was confirmed through visual assessment that these
prints demonstrated a wide range of DCT-based com-
pression blocking artifacts.

It should be noted that all of the prints included in
this study were pictures that were not familiar to the
participants. That is, the participants had little or no
emotional attachment to the people or objects repre-
sented in the photographs and were considered third-
party participants.13

All prints were viewed under GE Chroma 50 bulbs
that were suspended and adjusted to provide an illumi-
nation level of 1000 lux at the desktop. The lighting fix-
tures were angled to minimize the visibility of specular
reflections on the hand-held prints.

Procedure
The experimental procedure employed a category sort

procedure.14 Each observer was instructed to look for
artifacts in the prints such as unsharpness, blocking,
contouring, or unnatural color and to place the print
into a category based on the severity of the artifact. Note
that these instructions were phrased to encourage the
participants to indicate the severity of any visible arti-
facts that are produced by DCT-based compression as
the overall goal of this study was to create a metric that
would correlate with the participants’ impression of
quality degradation.

We did not restrict the inspection to blocking and con-
touring for several reasons. First, the original images
have been calibrated to have excellent ratings in qual-
ity and the printer is well calibrated and has compen-
sation for MTF loss, therefore the only cause of quality
degradation is block-DCT compression. Second, it is
unnatural for consumers to evaluate image quality in
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Figure 7. Four consumer images from color negative scans

Figure 8. Four consumer images from a digital camera
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specific terms such as “blocking” and “contouring”, and
only limited to these two terms. Third, the ultimate
source of the all these artifacts is quantization.
Unsharpness and color artifacts are simply different
aspects of the compression artifacts, all of which con-
tribute to the overall quality degradation. Last but not
least, it is our intention to derive a metric that corre-
lates to the overall quality degradation and the metric
proposed in this article was derived based on statistics
related to quantization.

When performing this categorization, participants
were ask to categorize the print based on the level of
the problems present into the picture by placing the
print into one of four high level categories labeled “No
Problem”, “Detectable”, “Objectionable” or “Not Worth
Keeping”. Within each of these bins, there are two num-
bered categories, e.g., 1 and 2 for “No Problem”, 3 and 4
for “Detectable”, 5 and 6 for “Objectionable” and 7 and
8 for “Not Worth Keeping”, as shown in Fig. 10. It was
clear to the observers that these categories refer to im-
age quality and not any semantic or emotional state-
ments about the pictures. The observer was then asked
to assign each print to a numbered category which was
closest to the nearest labeled category boundary. For
example, if a print contained an “Objectionable” level
of an artifact and the nearest bin was the “Detectable”
bin, then the print is assigned a value of 5. Otherwise,
if the print contained a level of artifact that was closer
to the “Not Worth Keeping” bin, then it was assigned a
value of 6. To perform this categorization, participants
placed each print upside down onto a board with labeled
categories as shown in Fig. 9.

During the experiment, each participant was given a
sample set of pictures that displayed the range of arti-

fact levels present in the experiment and were asked to
perform this task for a set of six sample prints. The par-
ticipants were then provided the opportunity to look
through the stack of 36 prints they would see during the
experiment to further familiarize themselves with the
stimuli. Finally, the participants were asked to lay the
stack of prints upside down on the table in front of them,
remove the first print from the stack and place the print
upside down in the appropriate bin on the table in front
of them. The participants were asked to categorize each
of the 36 prints using the same procedure. The data were
recorded after each participant completed the task and
the image order was randomized for the next participant.

While viewing distance was not constrained during
the experiment, each participant was instructed to hold
the print at a natural viewing distance. The experi-
menter reminded the participants of this instruction if
any of the participants began to overly scrutinize a print.
Previous experience has shown that most individuals
will hold a print at a viewing distance around 16 inches
when provided this instruction.

Experimental Data
Once the data were collected from all the observers, a
new interval scale was developed using the category
scaling procedure described by Torgeson.14 This proce-
dure assumes that observer variability is due primarily
to confusion between whether a print belongs in one
category or another. As such, an image that is often
placed into two neighboring categories by different par-
ticipants are assumed to lie on the image quality scale
near the boundary between the two categories while an
image that is consistently placed into one of these cat-

Figure 9. Image quality category label

Figure 10. Artifact values for the prints gathered from the experiment (solid, colored lines are quality boundaries)
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egories by all participants is believed to be further from
this boundary. Using this rationale, the scaling proce-
dure converts the category data to an interval scale and
provides an estimate of the boundary between each of
the categories into which the prints were placed. Each
category boundary therefore corresponds to the point
on the scale where half of the participants would place
a print into either of the neighboring categories. A lin-
ear transformation was then applied to the scale values
such that a value of 0 corresponded to the print with
the lowest problem level and prints with higher values
were scaled as having a higher degree of one of the prob-
lems. For this interval scale, the boundaries between
the four primary categories were as follows:

0.685 No Problem/Detectable
1.960 Detectable/Objectionable
2.958 Objectionable/Not Worth Keeping

Figure 10 illustrates the artifact values for all the 36
prints. The three problem category boundaries are also
shown as solid lines.

A New Image Quality Metric for JPEG Blocking/
Contouring Artifacts

A new image quality metric for JPEG blocking and
contouring artifacts is generated based on a statistical
analysis using the JMP software. Various models based
on these two predictors, i.e., first order, second order,
cross terms, were evaluated, and a metric that linearly
combines the two predictors produced the best fit. The
new metric, defined as the potential Artifact Value (AV),
can be expressed in the following equation:

AV = 0.752 × MaxRatio + 0.281 × S – 1.336

where MaxRatio is the maximum value of the column
and row ratios, and S is the estimated DC quantization
step size. Fig. 11 shows a plot of the predicted AV using
the new metric vs the subjective artifact values from
the experiment (in terms of severity of the JPEG arti-
facts: 0 – no artifacts; 5 – most severe artifacts). The R2

value of the correlation is around 0.86. It is worth not-
ing that when comparing the results of any two indi-
viduals while performing image quality rating tasks, it
is rare for the ratings of any two individuals to corre-
late with an R2 value of greater than 0.7. Therefore, this
metric performs at least as well as any single observer
when rating the quality of an image.

Potential Application of the New Metric
Many techniques15,16 have been developed to reduce

the blocking effect. Because most of these techniques
employ some kind of image filtering technique and thus
reduce image sharpness to some extent, it is impera-
tive that these techniques not be used on a “good im-
age,” i.e., one that has not been compressed highly
enough to exhibit the blocking artifacts. Most of these
techniques are also computationally expensive in gen-
eral, and it is not wise to waste a lot of resource on a
“good image” either.

The image quality metric proposed in this article may
be used as a first step toward a robust triage procedure
to tackle the problem of tradeoff between print quality
and processing throughput, and between artifact re-
moval and image detail preservation. For example,
whereras the quality boundary between “Objectionable”
and “Detectable” is around 2.0, a conservative triage
threshold can be set as 2.0. When the predicted AV ex-
ceeds 2.0 for an image, the deblocking algorithm should

Figure 11. The composite artifact metric vs the subjective ar-
tifact value

automatically be applied to the compressed image to
reduce the blocking and contouring artifacts.

To develop such a robust JPEG triage procedure, ad-
ditional studies need to be carried out. For example,
more prints should be generated and evaluated. These
prints may come from originals of different size (VGA,
base, 4base), and they themselves may be of different
sizes (4 × 6, 8 × 10, 12 × 18). The metric itself can also
be modified/enriched. For example, the floor and peak
values of the row/column difference array may be used
as predictors besides MaxRatio, and quantization steps
for low frequency coefficients may also be included.

The amount of artifact removal also may be controlled,
based on the new quality metric. In other words, the
new quality metric provides more than a decision on
whether or not to apply artifact removal; it also pro-
vides a lead to the optimal parameters used by the spe-
cific artifact removal algorithm.

Conclusion
In this article, two predictors are proposed to measure
the blocking and contouring artifacts in an image
caused by JPEG compression. An image quality met-
ric based on these two predictors is further derived
based on experimental data collected from a psycho-
physical evaluation of prints from JPEG compressed
images. This new quality metric could potentially be
used to make a decision on whether or not to apply
JPEG artifact removal; it may also guide the specific
artifact removal algorithm.    
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