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ABSTRACT

Since the human visual system (HVS) is highly sensitive to

edges, a novel image quality assessment (IQA) metric for as-

sessing screen content images (SCIs) is proposed in this pa-

per. The turnkey novelty lies in the use of an existing para-

metric edge model to extract two types of salient attributes—

namely, edge contrast and edge width, for the distorted SCI

under assessment and its original SCI, respectively. The ex-

tracted information is subject to conduct similarity measure-

ments on each attribute, independently. The obtained similar-

ity scores are then combined using our proposed edge-width
pooling strategy to generate the final IQA score. Hopefully,

this score is consistent with the judgment made by the HVS.

Experimental results have shown that the proposed IQA met-

ric produces higher consistency with that of the HVS on the

evaluation of the image quality of the distorted SCI than that

of other state-of-the-art IQA metrics.

Index Terms— Image quality assessment, screen content

image, edge model.

1. INTRODUCTION

Unlike a camera-captured natural image, a typical screen
content image (SCI) consists of a mixture of natural images,

graphics, text, and even some icons generated and rendered

by electronic devices. In recent years, how to objectively

evaluate the image quality of SCIs has been receiving close

attention due to the fact that such kind of images is often

encountered in various multimedia applications and services,

such as online education, video conference, electronic cata-

logs and advertisements, to name a few [1, 2].

One common issue shared among them is that the degra-

dations of perceptual quality, which could be incurred through
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various image processing stages (e.g., compression, transmis-

sion, post-processing), might lead to unacceptable image

quality. Therefore, an objective image quality assessment
(IQA) metric is effective to guide and facilitate various image

processing tasks, which has been intensively investigated in

the past (e.g., [3]). Since most existing IQA metrics are devel-

oped for evaluating natural images, therefore it is imperative

to develop an IQA metric specifically for SCIs. For that, a

novel and accurate IQA metric is proposed in this paper.

For evaluating natural images, the simplest and widely-

used IQA metric is the peak signal-to-noise ratio (PSNR) and

the mean square error (MSE). However, it is also quite well

recognized that these metrics are not highly consistent with

the quality perceived by the human visual system (HVS). To

address this problem, many IQA metrics have been developed

by taking the HVS characteristics into account [4]. For exam-

ple, the structural similarity (SSIM) [5] considers the degra-

dation of structural information, which is more sensitive to

the HVS. More such edge-information-based metrics can be

found in [6, 7, 8, 9, 10].

To conduct image quality assessment for SCIs, Wang et
al. [1] proposed an IQA metric by incorporating visual field

adaptation and information content weighting. On the other

hand, Yang et al. [2] considered the visual difference of tex-

tual and pictorial regions. In this paper, a novel and accurate

IQA metric for SCIs using an existing parametric edge mod-

el [11] is proposed, which is motivated by the facts that (1)

a typical SCI contains abundant of edge information; and (2)

the HVS is highly sensitive to such information.

The remaining of this paper is organized as follows. In

Section 2, the proposed IQA metric for evaluating SCIs is de-

scribed in detail. Performance comparisons with other state-

of-the-art IQA metrics are documented and discussed in Sec-

tion 3. Finally, Section 4 draws the conclusion.

2. PROPOSED IQA METRIC FOR SCI USING EDGE
MODEL

As shown in Fig. 1, the proposed IQA metric for SCIs consists

of three stages as follows. In the first stage, an edge model-

ing process is applied to each input image to extract its salient



Fig. 1. The proposed IQA metric for screen content images.

edge attributes; i.e., edge contrast and edge width. This in-

formation is expressed in terms of maps, since the modelling

is performed at each pixel location; thus, edge contrast map
(ECM) and edge width map (EWM), respectively. Such edge

modeling process will be conducted to the distorted SCI un-

der evaluation and its original (or reference) SCI, respective-

ly. In the second stage, the similarity between two ECMs will

be measured and generate the edge contrast similarity (ECS).

Likewise, the edge width similarity (EWS) will be computed

based on the two EWMs. Lastly, a weighted pooling strat-

egy based on the already-computed edge width information

is exploited to produce the final IQA score, which is denoted

as the edge model-based SCI quality assessment (EMSQA)

score. The details of each step are described in the following

subsections, respectively.

2.1. Edge Model

Since the HVS is highly sensitive to edges, an existing para-

metric edge model [11] is employed to model each input SCI

for extracting its edge information. Considering that the edge

model of an ideal step edge, centered at the location x = x0,

can be mathematically expressed as [11]

u(x; b, c, x0) = c · U(x− x0) + b, (1)

where U(·) denotes the unit step function, c represents the

edge contrast, and b is the luminance intensity at the lower

side of edge contrast. However, a typical edge encountered

in natural images or in SCIs usually have a smooth transition,

rather than showing a sharp edge as an ideal unit-step signal.

Therefore, an edge in SCI incurred at x = x0 can be approxi-

mately expressed as the Gaussian-kernel-smoothed step edge

as illustrated in Fig. 2; that is,

s(x; b, c, w, x0) = u(x; b, c, x0)⊗ g(x;w)

= u(x; b, c, x0)⊗ 1√
2πw2

exp

(−x2

2w2

)
,

= b+
c

2

(
1 + erf

(
x− x0√

2w

))
(2)

where the symbol “⊗” denotes the convolution operation,

erf(·) is the error function, w is the standard deviation of

the Gaussian kernel smoothing function (i.e., g(x;w)), which

is used to model the edge width. Note that any edge can

be modelled by this parametric edge model (i.e., Fig. 2) via

luminance b, contrast c, and width w, respectively. Now, the

Fig. 2. An illustration of an edge model with an edge incurred

at the location x = x0, where c is the contrast parameter, w
is the width parameter, and b is the local luminance at x =
x0 [11].

key issue is how to determine these three parameters, b, c,
and w, for each edge model. This can be derived by fitting

(2) based on the local pixel intensity. For that, the edge signal

s(x; b, c, w, x0) is further convolved with the derivative of the

Gaussian filter g′d = (x, σd) and arrive at

d(x; c, w, σd, x0) =
c√

2π(w2 + σ2
d)
exp

(−(x− x0)
2

2(w2 + σ2
d)

)
.

(3)

These three parameters b, c, and w can be computed by

sampling (3) at three locations x = 0,−a, and a. That is,

given d1 = d(0; c, w, δd, x0), d2 = d(a; c, w, δd, x0), and

d3 = d(−a; c, w, δd, x0), the above-mentioned three parame-

ters can be estimated as follows:

c= d1 ·
√
2πa2/ln(l1) · l

1
4a
2 , (4)

w=
√
a2/ln(l1)− σ2

d, (5)

b= s(x0)− c

2
, (6)

where l1 = d21/d2d3 and l2 = d2/d3. The sampling distance

a can be chosen freely, and a = 1 is used in this paper.

Resulted from the edge modeling process, all the values of

the parameters c and w can be separately grouped and formed

an ECM and an EWM, respectively. These maps are viewed

as the extracted salient edge information and served as the

inputs to the subsequent processing stage (refer to Fig. 1).

To demonstrate the effectiveness of edge model for SCI,

Fig. 3 shows the ECM and EWM of a typical SCI and that of

its distorted version after applying certain amount of motion

blur. This test SCI was selected from the SIQAD database [2].

Comparing Figs. 3 (b) and (e) (or, Figs. 3 (c) versus (f) for that

regard), it can be easily observed from the pictorial region that

significant amount of edge information and texture informa-

tion got lost due to motion blur as expected. This shows that

the edge modeling process effectively extracted salient edge

attributes, and they are considered equally important to the

quality assessment for SCIs.



Fig. 3. An example of edge contrast map (ECM) and edge width map (EWM) obtained from applying an edge modeling process

to an SCI and its distorted version with motion blur, respectively: (a) an original or reference SCI; (b) ECM of (a); (c) EWM of

(a); (d) distorted SCI resulted from motion blur; (e) ECM of (d); and (f) EWM of (d).

2.2. Edge Contrast Similarity and Edge Width Similarity

Given a reference SCI r and its distorted version d, let Cr

and Cd be the ECMs of r and d, respectively. By following

the same practice as proposed in [5] on the computation of

the degree of similarity, our edge contrast similarity (ECS)

measurement based on the two input data fields, Cr and Cd,

can be hence computed according to

ECS(x, y) =
2Cr(x, y)Cd(x, y) + Tc

C2
r (x, y) + C2

d(x, y) + Tc
, (7)

where ECS(x, y) ∈ [0, 1] and Tc = 330 is a small positive

constant that is used here to avoid any numerical instability.

Similarly, let Wr and Wd denote the EWMs of r and d,

respectively. Our proposed edge width similarity (EWS) can

be computed according to

EWS(x, y) =
2Wr(x, y)Wd(x, y) + Tw

W 2
r (x, y) +W 2

d (x, y) + Tw
, (8)

where EWS(x, y) ∈ [0, 1] and Tw = 10 is used in our work

for preventing from any numerical instability.

Considering both ECS(x, y) and EWS(x, y) can con-

sistently reflect the perceptual similarity, denoted as S(x, y),
between r and d, they are combined together in a similar way

as practiced in [5]; that is,

S(x, y) = [ECS(x, y)]α · [EWS(x, y)]β , (9)

where α and β are two positive constants that can be used to

adjust the relative importance of ECS(x, y) and EWS(x, y).

By further considering that these two measurements are e-

qually important to SCI quality assessment, α = β = 1 is set

in our work.

2.3. Edge-width-based Pooling

Since each pixel makes a different contribution to the whole

image quality via the computed S(x, y), the final image qual-

ity assessment score of the distorted SCI can be obtained by

using a pooling strategy. Further note that the edge width w in

the edge model (refer to Fig. 2) reflects the edge structure, and

the smaller the value of w, the shaper the edge. Considering

that the HVS perception is very sensitive to edge structure,

intuitively it is meaningful to exploit the edge width informa-

tion, w(x, y), obtained at each pixel location as its weighting

factor to weight the importance of S(x, y) on the computation

of the final image quality score of the distorted SCI d, with re-

spect to the original SCI r. The computed IQA score is called

the edge model-based SCI quality assessment (EMSQA); i.e.,

EMSQA =

∑
(x,y)∈Ω Wm(x, y) · S(x, y)∑

(x,y)∈Ω Wm(x, y)
, (10)

where Ω denotes the set of pixel locations of the entire image

under evaluation.

3. EXPERIMENTAL RESULTS

In this section, we compare the figure of merit computed by

the proposed EMSQA metric with that of other state-of-the-



Table 1. Performance comparisons of different IQA metrics on the SIQAD database [2].
Distortions PSNR SSIM [5]MSSIM [12]IWSSIM [13]VIF [14]IFC [15]VSNR [16]MAD [17]FSIM [18]GSIM [9]GMSD [10]SPQA [2]Qs [1]EMSQA

PLCC

GN 0.9053 0.8806 0.8783 0.8804 0.9011 0.8791 0.8840 0.8852 0.7428 0.8448 0.8956 0.8921 - 0.8889

GB 0.8603 0.9014 0.8984 0.9079 0.9102 0.9061 0.8890 0.9120 0.7206 0.8831 0.9094 0.9058 - 0.9156

MB 0.7044 0.8060 0.8240 0.8414 0.8490 0.6782 0.7829 0.8361 0.6874 0.7711 0.8436 0.8315 - 0.8753

CC 0.7401 0.7435 0.8371 0.8404 0.7076 0.6870 0.7667 0.3933 0.7507 0.8077 0.7827 0.7992 - 0.7688

JPEG 0.7545 0.7487 0.7756 0.7998 0.7986 0.7606 0.7972 0.7662 0.5566 0.6778 0.7746 0.7696 - 0.7904

J2K 0.7893 0.7749 0.7951 0.8040 0.8205 0.7963 0.8170 0.8344 0.6675 0.7242 0.8509 0.8252 - 0.7850

LSC 0.7805 0.7307 0.7729 0.8155 0.8385 0.7679 0.7982 0.8184 0.5964 0.7218 0.8559 0.7958 - 0.7747

Overall 0.5869 0.7561 0.6161 0.6527 0.8189 0.6395 0.5982 0.6191 0.5389 0.5663 0.7387 0.8584 0.8573 0.8648

SROCC

GN 0.8790 0.8694 0.8679 0.8743 0.8888 0.8717 0.8662 0.8721 0.7373 0.8404 0.8856 0.8823 - 0.8745

GB 0.8573 0.8921 0.8883 0.9060 0.9059 0.9106 0.8827 0.9087 0.7286 0.8796 0.9119 0.9017 - 0.9154

MB 0.7130 0.8041 0.8238 0.8421 0.8492 0.6737 0.7799 0.8357 0.6641 0.7753 0.8441 0.8255 - 0.8788

CC 0.6828 0.6405 0.7506 0.7563 0.6433 0.6396 0.6694 0.3907 0.7175 0.7148 0.6378 0.6154 - 0.6306

JPEG 0.7569 0.7576 0.7787 0.7978 0.7924 0.7636 0.8084 0.7674 0.5879 0.6796 0.7712 0.7673 - 0.7871

J2K 0.7746 0.7603 0.7855 0.7998 0.8131 0.7980 0.8112 0.8382 0.6363 0.7125 0.8436 0.8152 - 0.7762

LSC 0.7930 0.7371 0.7711 0.8214 0.8463 0.7713 0.8088 0.8154 0.5979 0.7145 0.8592 0.8003 - 0.7798

Overall 0.5604 0.7566 0.6115 0.6545 0.8065 0.6011 0.5743 0.6067 0.5279 0.5551 0.7305 0.8416 0.8456 0.8504

RMSE

GN 6.3372 7.0679 7.1309 7.7044 6.4673 7.1096 6.9721 6.9391 9.9860 7.9811 6.6354 6.7394 - 6.8320

GB 7.7376 6.5701 6.6638 6.3619 6.2859 6.4193 6.9506 6.2269 10.5230 7.1210 6.3111 6.4301 - 6.0710

MB 9.2287 7.6967 7.3675 7.0600 6.8704 9.5544 8.0897 7.1322 9.4432 8.2788 6.9816 7.2223 - 6.2880

CC 8.4591 8.4116 6.8818 6.8184 8.8876 9.1407 8.0760 11.5652 8.3190 7.4160 7.8297 7.6184 - 8.0440

JPEG 6.1665 6.2295 5.9311 5.6406 5.6551 6.1004 5.6726 6.0380 7.8072 6.9085 5.9427 6.0000 - 5.7560

J2K 6.3819 6.5691 6.3040 6.1804 5.9412 6.2875 5.9929 5.7276 7.7404 7.1675 5.4591 5.8706 - 6.4390

LSC 5.3336 5.8253 5.4141 4.9379 4.6497 5.4657 5.1429 4.9025 6.8486 5.9046 4.4121 5.1664 - 5.3950

Overall 11.5898 9.3676 11.2744 10.8444 8.1969 11.0048 11.4706 11.2409 12.0583 11.798 9.6484 7.3421 7.3030 7.1860

art metrics using the SCI images chosen from the SIQAD

database [2]. This database is specifically established for

evaluating the perceptual quality of SCI, and it contain-

s 20 reference images and 980 distorted SCIs, including 7

types of distortions with 7 different levels of degradations

generated for each type of distortion. The distortion types

under our investigations include Gaussian noise (GN), Gaus-

sian blur (GB), motion blur (MB), contrast change (CC),

JPEG compression, JPEG2000 (JP2K) compression, and

layer-segmentation-based coding (LSC). Three standard per-

formance evaluation procedures and criteria are used [19],

namely, the Pearson linear correlation coefficient (PLCC)

for prediction accuracy, the Spearman rank order correla-
tions coefficient (SROCC) for prediction monotonicity, and

the root mean square prediction error (RMSE) for prediction

consistency. Note that a higher value of PLCC and SROCC

means a better accuracy and prediction monotonicity, while a

smaller RMSE indicates a better performance.

To demonstrate the superiority, the proposed EMSQA

metric is compared with the classical and state-of-the-art

quality assessment metrics, including PSNR, SSIM [5],

MSSIM [12], IWSSIM [13], VIF [14], IFC [15], VSNR [16],

MAD [17], FSIM [18], GSIM [9], GMSD [10], SPQA [2]

and Qs [1], where the latter two IQA methods are specifically

designed for the evaluation of SCIs. Table 1 documents the

computed quality assessment measurements of these methods

for each concerned distortion type using the test SCIs chosen

from the SIQAD database. The top three performance figures

of each measurement scheme are highlighted in boldface.

Moreover, the performance comparisons on each distortion

type are also provided, except Qs, which does not provide the

results on each distortion.

Some observations are provided as follows. First, it can

be observed that the proposed EMSQA metric is able to

achieve the highest correlation or consistency with the sub-

jective quality ratings and outperforms all the state-of-the-art

metrics under comparison. Second, it can be observed that the

proposed EMSQA metric is able to more accurately assess

and reflect the degradations caused by Gaussian blur (GB)

and motion blur (MB) particularly. In fact, this is expected

since blurring will easily degrade edges and make significant

changes on the extracted edge information. Refer to Fig. 3

for a demonstration.

4. CONCLUSION

This paper presents a novel screen content image quality as-

sessment metric, which is able to deliver more objective eval-

uation for the screen content images from the perceptual point

of view. That is, the figure of merit computed by the proposed

metric is more consistent with what is to be judged by the hu-

man visual system. Given a distorted SCI under assessment,

the measurement is performed with reference to its original

SCI. The novelty of this work lies in the use of an existing

edge model to extract salient edge information for conducting

quality assessment. Extensive experiments conducted over an

SCI benchmark database have demonstrated that the proposed

IQA metric clearly outperforms all other state-of-the-art IQA

metrics on delivering more consistent assessment in accor-

dance with that perceived by the human visual system.



5. REFERENCES

[1] S. Wang, K. Gu, K. Zeng, Z. Wang, and W. Lin, “Per-

ceptual screen content image quality assessment and

compression,” IEEE International Conference on Im-
age Processing, pp. 1434–1438, September 2015.

[2] H. Yang, Y. Fang, and W. Lin, “Perceptual quality as-

sessment of screen content images,” IEEE Transactions
on Image Processing, vol. 24, no. 11, pp. 4408–4421,

August 2015.

[3] S. Wang, K. Ma, W. Wang, H. Yeganeh, Z. Wang, and

W. Lin, “A patch-structure representation method for

quality assessment of contrast changed images,” IEEE
Signal Processing Letters, vol. 22, no. 11, pp. 2387–

2390, October 2015.

[4] W. Lin and C. C. Jay Kuo, “Perceptual visual quality

metrics: A survey,” Journal of Visual Communication
and Image Representation, vol. 22, no. 2, pp. 297–312,

May 2011.

[5] Z. Wang, A. C. Bovik, H. R. Sheikh, and E. P. Simon-

celli, “Image quality assessment: from error visibility

to structural similarity,” IEEE Transactions on Image
Processing, vol. 13, no. 4, pp. 600–612, April 2004.

[6] G. Chen, C. Yang, and S. Xie, “Edge-based structural

similarity for image quality assessment,” IEEE Interna-
tional Conference on Acoustics, Speech and Signal Pro-
cessing, pp. 14–19, May 2006.

[7] W. Xue and X. Mou, “An image quality assessment met-

ric based on non-shift edge,” IEEE International Con-
ference on Image Processing, pp. 3309–3312, Septem-

ber 2011.

[8] X. Zhang, X. Feng, W. Wang, and W. Xue, “Edge

strength similarity for image quality assessment,” IEEE
Signal Processing Letters, vol. 20, no. 4, pp. 319–322,

April 2013.

[9] A. Liu, W. Lin, and M. Narwaria, “Image quality assess-

ment based on gradient similarity,” IEEE Transaction-
s on Image Processing, vol. 21, no. 4, pp. 1500–1512,

April 2012.

[10] W. Xue, L. Zhang, X. Mou, and A. C. Bovik, “Gra-

dient magnitude similarity deviation: A highly efficient

perceptual image quality index,” IEEE Transactions on
Image Processing, vol. 23, no. 5, pp. 684–695, February

2014.

[11] P. J. L. van Beek, Edge-based image representation and
coding, Ph.D. thesis, Delft University of Technology,

Delft, The Netherlands, 1995.

[12] Z. Wang, E. P. Simoncelli, and A. C. Bovil, “Multi-

scale structural similarity for image quality assessment,”

IEEE Conference on Signals, Systems and Computers,

vol. 2, pp. 1398–1402, November 2003.

[13] Z. Wang and Q. Li, “Information content weighting for

perceptual image quality assessment,” IEEE Transac-
tions on Image Processing, vol. 20, no. 5, pp. 1185–

1198, May 2011.

[14] H. R. Sheikh and A. C. Bovik, “Image information and

visual quality,” IEEE Transactions on Image Process-
ing, vol. 15, no. 2, pp. 430–444, February 2006.

[15] H. R. Sheikh, A. C. Bovik, and G. de Veciana, “An in-

formation fidelity creation for image quality assessment

using natural scene statistics,” IEEE Transactions on
Image Processing, vol. 14, no. 12, pp. 2117–2128, De-

cember 2005.

[16] D. M. Chandler and S. S. Hemami, “VSNR: A wavelet-

based visual signal-to-noise ratio for natural images,”

IEEE Transactions on Image Processing, vol. 16, no. 9,

pp. 2284–2298, September 2007.

[17] E. C. Larson and D. M. Chandler, “Most apparent dis-

tortion: Full-reference image quality assessment and the

role of strategy,” Journal of Electronic Imaging, vol. 19,

no. 1, pp. 011006–1–011006–21, 2010.

[18] L. Zhang, L. Zhang, X. Mou, and D. Zhang, “FSIM: A

feature similarity index for image quality assessment,”

IEEE Transactions on Image Processing, vol. 20, no. 8,

pp. 2378–2386, August 2011.

[19] VQEG, “Final report from the video qual-

ity experts group on the validation of ob-

jective models of video quality assessment,”

http://www.its.bldrdoc.gov/vqeg/vqeg-home.aspx,

August 2015.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


