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Top News Story

Egypt police
killed in Sinai
ambush

Text Regions

Row after journalist's partner
held

TOp News StOI'y Pistorius murder
trial set for March
The trial of Oscar
Pistorius, accused of
murdering girlfriend
Reeva Steenkamp, is
set for March as the
South African athlete
returns to court

Asia News
NZ holds its first same-sex weddinas

Egypt police
killed in Sinai
ambush

At least 24 Egyptian
policemen have been killed
in an attack near Rafah in
the troubled Sinai peninsula,

officials and medical
sources say.

> Abundant Color
Information

» Low-frequency
Components

> Texture Details

» Regular Aspect
Ratio

» Sharp Edges,
Strong Boundaries

» Pixels with High
Gradient Values

> A Few Major
Colors

» Anomalous
Aspect Ratio
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Smooth Pictorial Layer:

Pictorial SPL

Layer . .
Textural Pictorial Layer:

TPL

These five

Screen Smooth Text Layer: [REEELIE

Content STL non-over
lapping !!!

Image

Textural Text Layer:
TTL

Background Smooth Background Layer:

Layer SBL




Layer-based Segmentatlon Method

Autoregressive
Model (AR)

The AR model specifies that
the output depends linearly
on its own previous variable
value and on a stochastic

term.

The AR model can protect
pictorial details well, but it
performs poorly on steep

edges of text regions.

Guided Image
Filter (GIF)

The GIF can generate output
according to the guide image.
And GIF behaves as an efficient
edge-preserving smoothing
operator when the guide image
is identical to the original input
image.

GIF can protect the edges and
gradient information of text
regions, while the texture
information of pictorial regions
will be destroyed.
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Layer-based Segmentatlon Method
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STEVEN FINN OUT OF REST OF ENGLAND'S TOUR OF SOUTH AFRICA
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Layer-based Segmentatlon Method
ANFand )

TTL
Similarity TTL = ~ Binary(

Max(TTL
Map: S1 1—-N(S1 —
Input ap: S (S1) — wTPL,0))

Screen

Content
Image

TPL
Similarity TPL = = Binary(

Map: S2 1— N(52) ’f?v’;(%’f)))
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Coarse Segmentation Step
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Technology of Business

Reaping the rewards
Indonesia is fast becoming one of the most tech-sawy
countries in Asia, and now its farmers are turning to
social networking to make the most of their produce.

Republican wins
Wisconsin vote Why talking-to-text has taken off in China

E ’,g RFID technology thwarts bird's nest counterfeiters
New EU plan to
stop banks falling  china anarussiain -~ IVIOSt Popular in News

Proposals designedto  group talks
stop taxpayers’ money

More body parts found

g Vietnam's new tech entrepreneurs look global
in Canada

being used to bail out Shared Read Watched/Listened
failed banks are to be Strike ‘killed top al-
unveiled by the Qaeda man’ Base jump record from Himalayas

European Commission

Panetta hails India security role Pilot's view during Jubilee flypast
US defence secretary

Leon Panetta Four-day Jubilee highlights
emphasises India's role
in providing security for
Asia, including
Afghanistan, during a
Delhi visit

Who can see the transit of Venus?

Queen delivers Diamond Jubilee message

How about the rest parts?
Such as SPL, STL, and SBL ?
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» SBL: Most screen content images have smooth backgrounds in a few base

colors. Therefore, we found out the most frequent base colors accounting
for at least 20% of all pixels, so that we could extract SBL in base colors.

» SPL & STL : Remaining SP L and ST L are difficult to differentiate since
they have similar small variances.

(SPL U TPL) U STL = Pictorial Layer U STL=1-SBL - TTL

o Technolofyy of Business Technology of Business

Matlab
Function :
bwareaopen
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Quality Metric for Pictorial Layer ..

Free Energy Principle

Suppose that the internal generative model g of human brain is parametric for
visual perception, and the perceived scene can be explained by adjusting the
parameter vector ¢. Given the input visual signal s, its surprise (measured by
entropy) can be attained by integrating the joint distribution p(s; ¢|g) over
the space of model parameter o.

F(p) = —[a(¢|s)logB5E)dgp
Free Energy guided Degradation Metric (FEDM)

Considering the computational and operational aspects of free energy, we
adopted AR model to simulate human brain generative model g, so that the
quantitative measurement of FEDM is defined as entropy of error map I;.5
between input image I; and its AR model filtering result I, (I;.p = I; - I;.41).

FEDM of the reference image: FE;,=— Zpk(fi,ﬁ)logfpk(h,&)
k
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Quality Metric for Pictorial Layer ..

Human Visual Fixation of Screen Content Image

Shen chenyao and Zhao qi [Webpage Saliency, ECCV2014] “
pointed that human visual fixations usually fall in the = [
top-left region when viewing the screen content images. - -u
We proposed the top-left bias pooling strategy to emphasis D
impact of pictures’ locations on ultimate quality score. u -m
Quality Score of Pictorial Layer : score,
score, = Zfi’l wi|FE; , — FE; 4|
“. — D([xi,cam,c]a[lal])_l
Y D([X,e,Y5,e],[1,1]) 1

Where FE; ; is the free energy quality index of the i, picture I;.; located at the distorted
screen content image. Specifically, the physical meaning of pooling coefficient y;is the
Euclidean distance (represented by D) between centroid point [X;.. ,Y;..] of picture I;.4
and top-left corner [1, 1] of the distorted image.




For text region, human visual system is very sensitive to
Blur and Extremely Low Contrast.

(STL U TTL) = Text Layer = 1 — Pictorial Layer - SBL

Contrast Feature for Text Layer
£ = 1 |B, — Byq|
Y255 Ty — Ba| + C1

Where B,., B; and T ; represent the gray values of reference SCI’s background,
distorted SCI’s background and distorted SCI’s text separately. The weighting
coefficient 1/255 guarantees that the f1 is from 0 to 1. Obviously, higher | B,.-

B ;| means severe contrast change distortion, while lower |T ;-B ;| means that the
text and background of distorted SCl is in low contrast. Higher f1 means that it’s
difficult for human eyes to distinguish between text and background, i.e. lower quality
score.



" 1

A &

‘ 4 - *
=

Quallt Metric for Text Layer

Blurness Index for Text Layer

We firstly adopted Matlab function bwareaopen.m to eliminate the tiny
connected regions (noise) from Text Layer, then we utilized bwconncomp.m to find out
the number N; 4 of remaining connected regions of Text Layer. And the N, 4 is the
number of connected regions of the reference SClI’s text layer.

Final Quality Score
score, = Zfi"l pi| FE; », — FE; 4

D([X;,e,Yi,.],[1,1]) 1 2 2
S0y D([Xj,esYi,el,[1,1]) 1

Hi =

(1 —0)score;

score = Hscorep —

where the weighting coefficient 3 is the area ration between pictorial layer and
the whole screen content image.
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Experimental Results
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Table 1. Performance over all distortion types

IQA Metrics | PLCC | SROCC | RMSE
SSIM [4] 0.7445 0.7433 9.4713
PSNR 0.5788 | 0.5539 11.5691
VIF [15] 0.8026 0.7857 8.4642
VSI [16] 0.5403 0.5199 11.9384
FSIM [17] 0.5741 0.5647 11.6164
Qs |5 0.8573 0.8456 7.3030
SIQM [6] 0.8518 0.8452 7.4219
SPQA [3] 0.8631 0.8579 7.2297
Proposed 0.8126 | 0.7962 8.2633
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Experimental Results A= ]

Table 2. Performance over Gaussian Blur and Motion Blur
IQA Metrics | PLCC | SROCC | RMSE

SSIM[4] | 0.8537 | 0.8481 | 7.1334

Q.[5] 0.8972 | 0.8856 | 6.7335
SIQM [6] | 0.8785 | 0.8750 | 6.9241
SPQA [3] | 0.8687 | 0.8636 | 6.8262
Proposed | 0.8907 | 0.8846 | 6.7638
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Thank you!



