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Autoreferát dizertačnej práce
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Saliency map detection and applications

1 Introduction

Attention is the process of concentrating on specific features of the environment, or

on certain thoughts or activities. It has a large effect on what we are aware of, on

perception, on memory, on language, and the process of solving problems [3]. Visual

attention is the ability of a vision system to detect specific regions in the observed

scene, called salient regions.

Visual attention models are techniques designed for salient regions detection by means

of computer. The knowledge about relevant regions in the observed scene can be used

in many different applications e.g. image segmentation, rendering, retargeting and

thumbnailing. However, salient regions are not fully utilised in many other research

areas.

The main focus of this thesis is salient regions detection in the image and its ap-

plications. We modify base method for salient regions detection, where the most

important modification is the usage of additional attention feature based on image

content, thus combining low-level features with mid-level or high-level features. This

modification leads to enhancement of the original method. Consequently, we use

the implemented method in the research areas, where salient regions detection is not

commonly used. Our method is used in research areas such as image and video qual-

ity assessment, key–frames detection in video sequence, object detection and most

importantly content depend image compression. In all cases, the proposed methods

outperform original approaches.

2 Goals and tasks

The goals of this dissertation thesis are:

1. Modification of the existing model for salient regions detection in order to im-

prove this model.

2. Use the salient regions detection in the research areas, where it is not commonly

used.
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3. SALIENT REGIONS DETECTION

3 Salient regions detection

For the sake of our research we have decided to use model presented in [7], where

local context information is used to suppress spurious attention regions, while simul-

taneously enhancing the true attention regions.

This approach is very useful to capture visual attention in images containing small

objects, however is insufficient in images containing larger objects and more semantic

features like face and skin. Therefore, we decided to modify this model and to use

additional features. On account of semantic value of human face and hands in the case

of our research in the area of video quality assessment and key–frames extraction, we

decided to use high–level feature: skin detection as an additional feature. However,

this feature is very specific and is not suitable for general images. Therefore, we also

decided to used mid–level feature: discriminative local regions (DLR) as an additional

feature.

3.1 Saliency model

Usually, the saliency map is created by combination of feature maps, which could

be simple sum of features, or more complex combination. However, the result map

can contain true attention regions along with spurious attention regions. Therefore,

the correct suppression of these spurious regions can be very useful. In [7] authors

propose the approach, which can successfully suppress the spurious attention regions.

This model is based on combination of three features: color, intensity and texture.

Our modification of the base model lies in the use of perceptually uniform Lab color

space instead of HSV color space, modification of the suppression factor and most

importantly – additional attention feature. In Figure 1, the scheme of our modified

model is shown.

3.2 Features calculation

In our model, we decided to use three low–level features (color, intensity and texture)

based on [7] along with our additional features: skin detection or discriminative local

regions (DLR). The use of additional feature varies depends on the final application

of our model. The calculation of the color, intensity and texture feature is based

on [7], however we use the features defined in the perceptually uniform Lab color

space. In particular, the map for intensity feature is computed from the L channel,
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3. SALIENT REGIONS DETECTION

original image

color map

intensity map

DLR map

texture map 

Saliency map

Suppression map

Combined map

Figure 1: Scheme of the saliency model.

the individual color components are computed from the color channels of this model,

and, eventually, the texture feature is computed from all channels using equation 1.

Local context suppression strategy for adaptive combination of all attention cues is

performed for color, intensity and texture feature. Let us consider an image divided

into blocks, called attention patches, each containing p × q pixels. The contrast of a

particular feature at the patch (i, j) is calculated as:

FVk(i, j) =
1

N

∑
[u,v]∈(U×V )\{[0,0]}

|MFk(i, j)−MFk(i+ u, j + v)|,
�� ��1

where U = {−1, 0, 1} , V = {−1, 0, 1} , are the sets of relative indices of the patch

centred at (i, j), and MFk (., .) are the means of the k − th feature in the central or

the corresponding neighboring patch, and N is the number of patches in its neigh-

borhood. The contrasts at the patch (i, j) for k = 1, 2, ... n features (attention cues)

are normalized to the interval < 0, 1 >. Then each patch can be represented by the

n dimensional feature contrast vector over its neighborhood.

Skin detection

In our research in the area of video quality assessment and key–frames detection,

we focused on video data, where sign language is recorded. On account of semantic

amount of human faces and hands (in our testing data), we decided to replace high–

level face detection feature with skin detection feature. Skin color distribution used

in our research is modelled using a single 2D Gaussian distribution [16]. An example
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3. SALIENT REGIONS DETECTION

Figure 2: Original images along the saliency maps using skin detection as an addi-
tional feature.

of the final saliency map using skin detection as an additional feature is shown in

figure 2.

Discriminative local regions

In the [1] authors suggest that the basic property of human visual attention consists

in two complementary mechanisms: suppressing the response to frequently occurring

features and simultaneous enhancing unexpected ones. Their algorithm for detecting

the saliency from discriminative local regions (DLR) simulates this property. In our

thesis, we compute map for discriminative local regions around key–points in the

image calculated using difference of Gaussians (DoG).

3.3 Final saliency map computation

After all feature maps are generated, Combined feature map is created. To get the

Combined feature map, the individual components of the contrast vector of the given

image patch are summed up. The contrast measure for the given set of features is

suppressed, if the patch and its neighbours are similar. The similarity is estimated

by the variance of data along eigenvectors of an n×n covariance matrix. This matrix

is formed from the feature contrast vectors at the patch (i, j) and its neighbourhood.

The eigenvalues λ̄ of this matrix represent the extent of similarity or dissimilarity

among the attention cues. For example, a large eigenvalue indicates a large variance

along the direction of its corresponding eigenvector, which implies higher discriminat-

ing power [7]. Thus, the suppression factor SF for the patch (i, j) is defined through

the product of the eigenvalues: τ(i, j) =
∏p

u=1 λ̄u, where the λ̄’s are sorted in as-

cending order and the parameter p controls the degree of suppression. The result is

a map with values in range [0,1] for each pixel, where lower values represent higher

suppression factor and higher values represent lower suppression factor.

To obtain the saliency S(i, j) for patch (i, j) the multiple maps for all features are
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3. SALIENT REGIONS DETECTION

b) c) e)d) f) g)a)

Figure 3: a) Original image b) Human fixations [10] c) Proposed model using DLR
feature d) Hu et al. [7] e) Itti et al. [8] f) Context aware g) Judd et al. [10]

linearly combined into the Combined map and the result is modulated by the SF as:

S(i, j) = τ(i, j)×
k∑

u=1

FVu(i, j).
�� ��2

The product of the Combined map and the SF yields the final Saliency map (S) which

contains the true Attention Regions. Using Suppression Map, spurious attention re-

gions in Combined map could be efficiently removed [7].

3.4 Evaluation of the model

We performed the testing on the image database presented in [10], where we used

974 color images. For each image, eye tracking data from fifteen users were recorded.

In order to obtain a continuous saliency map of an image from the eye tracking data

of a user (human fixations maps), a Gaussian filter across the user‘s fixation locations

was convolved. For each image, a final saliency map of the average locations fixated

by all viewers was generated (see Figure 3 b))[10]. Human fixations maps created

from the eye tracking data were used as an ground truth for our testing. For the

performance testing of each model, we used two different methods of testing: F1

measure and empirical testing.
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3. SALIENT REGIONS DETECTION

Performance on testing images

Saliency map is a matrix containing the pixels, where each pixel can take the value

in range [0,1]. However, almost every application, which uses saliency maps, exploits

binary information about relevant parts of considered scene. For that purpose the

saliency maps are thresholded.

For our testing experiment, we threshold saliency maps at n =1, 3, 5, 10, 15, 20, 25, ..,

100 percent of the image for binary saliency maps. For each binary map, we found the

percentage of human fixations Mh within the salient areas of the map as the measure

of performance.

For the further use of information about relevant regions of image it is very important

to correctly identify these regions. Therefore we calculated the precision P , where

we can determine how many of the calculated pixels of thresholded saliency map Ms

were marked correctly according to thresholded human fixations map Mh:

P =
Mh ∩Ms

Ms

.
�� ��3

Recall R indicate how many of the pixels of human fixations map were included in

the computed saliency map:

R =
Mh ∩Ms

Mh

.
�� ��4

For final performance testing, we decided to use F1 measure, that takes into account

both, precision P and recall R:

F1 =
2 ·R · P
R + P

.
�� ��5

In Figure 4, a curve describing the performance of different saliency models averaged

over all testing images is shown.

We make the following observations:

1. The proposed model outperforms the base model Hu et al. as well as the Itti‘s

model.

2. The best performande of the Judd et al. model lies at threshold of 30%. The

best results of the other models lies at threshold between 40% and 45%, however

after that, the performance of the models decreases.
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3. SALIENT REGIONS DETECTION
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Figure 4: F1 performance of the compared models.

3. After the peak, the performance of the models starts to decrease. This is caused

by the fact, that the models detect true attention regions as well as redundant

(false) attention regions. After the peak, detection of the true attention regions

slow down rapidly, however the detection of the redundant attention regions

still grows. The advantage of the proposed model and base model can be seen

here, since these models use the suppression of the redundant attention regions.

4. All compared models perform significantly better than chance.

5. The model Judd et al. [10] performed significantly better in comparison to the other

used models. However, it is important to note, that this model was specifically

trained on this dataset.

6. The proposed model and also model Hu et al.[7] are using suppression of the false

salient regions unlike the other used models. Based on this fact, we calculate

average F1 measure for all images and thresholds (Table 1). We can observe,

that the performance of the proposed model in comparison to the Context aware

saliency and Judd et al. achieved comparatively good results.

Context Proposed
Model Judd et al. aware model Hu et al. Itti et al. Chance

saliency

Average
F1 measure 0.4263 0.4166 0.4161 0.3876 0.3686 0.2786

Table 1: Average F1 measure of all thresholds.
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4. APPLICATIONS

3.5 Empirical testing

In previous testing, we showed the performance of the used models, where data from

saliency maps were thresholded. However, in some of our applications, we are using

original saliency maps. Therefore, we need to use comparison, where original saliency

maps are considered.

We decided to use normalised correlation coefficient between the human attention

map and the computational saliency map presented in [13]. This comparison is based

on calculation of the normalised correlation coefficient of the human fixation map and

computational saliency map.

LetMh(x) andMc(x) be the human and the computational saliency maps respectively.

The correlation coefficient of the two maps is computed according to equation:

ρ =

∑
x[(Mh(x)− µh) · (Mc(x)− µc)]√∑

x(Mh(x)− µh)2 ·
∑

x(Mc(x)− µc)2
,

�� ��6

where µh and µc are the mean values of the two maps Mh(x) and Mc(x) respectively.

Based on the results presented in Table 2, we can conclude, that the proposed model

significantly outperform base model as well as other compared models. We can also

observe, that the performance of the proposed model was significantly improved in

comparison to the model presented by Judd et al. [10], which reach the best results

in both tests.

Proposed Context
Model Judd et al. model aware Itti et al. Hu et al. Chance

saliency

Average
F1 measure 0.4230 0.4123 0.3194 0.2852 0.1585 0.000078449

Table 2: Correlation coefficient between used models and human fixations maps.

4 Applications

In this thesis, we used our saliency model in different research areas, where the in-

formation about relevant regions in the scene is not commonly used. We focused on

four different research areas, such as image and video quality assessment, key–frames

extraction, object detection and most importantly image compression.
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4. APPLICATIONS

4.1 Quality assessment using visual attention approach

In the area of quality assessment, we proposed two methods, which are based on our

method for salient regions detection. In the first part of our research, we successfully

modified of commonly used video quality metrics [11], where we proposed an objective

video quality metrics based on human visual attention for the specific case of video

containing sign language. This research was focused on specific video content – sign

language. We also presented evaluation of the sentence intelligibility in gesture sign

language.

However, the research in [11] was focused only on specific case of video content.

Therefore, based on our previous research, we proposed robust method for image

quality assessment, where salient regions detection using DLR additional feature was

used. This approach can be used for any type of image content. We have also

presented the obtained results, where we focused mainly on performance of the novel

metrics in comparison to the original metrics.

4.2 Detection of key–frames in video sequence

Visual information is used in every type of sign language, and in non-verbal com-

munication of the entire population, as well. Therefore, visual information is crucial

for communication of (not only) hard of hearing people.

In this chapter, we focus on our proposed method for finding video frames representing

single sign in the finger alphabet presented in [6]. The single sign is identified using

standard video quality metrics. The calculations of the metrics are performed only

within a region determined by combination of object tracking and salient regions

detection method. For key–frame selection, combination of sliding system for finding

local extreme and adaptive threshold based on local averaging and variation is used.

We also improved mentioned method [6], where the combination of the standard video

quality metrics with visual attention approach and object tracking was used.

In the experimental part of our research, the effectiveness of the proposed meth-

ods was compared with metrics applied to all frames. Experiment was performed

on video recording, which contains signs of Slovak one-hand finger alphabet [5].

The testing video is in format ”CIF” and its length is approximately one minute.

It contains 41 signs in seven logatoms, i.e. words without meaning, and 8 word

spaces. The performance of the methods was assessed using precision, recall and F1

measure. The achieved results indicate that proposed methods for identifying of in-

12



4. APPLICATIONS

dividual frames representing particular signs of sign language achieve better results

in comparison to other methods.

4.3 Object detection using visual attention approach

The goal of the research described in this chapter consists in extending the function-

ality of the bio-inspired intelligent Hierarchical Temporal Memory (HTM) network

towards object recognition in color images, and classification of objects located in

clutter color images. In our research [15], we proposed a novel system in which HTM

is combined with a modified model of computational visual attention. We adopted

the results of [1] and [7], and added new elements [12] for the calculation of image

saliency maps.

Image type Measure
Order of Images

1 2 4 8

Partially cluttered

accuracy 88.63 89.23 89.04 87.04
±7.37 ±5.55 ±4.32 ±3.92

overlap 90.26 93.09 94.23 93.87
±6.22 ±4.82 ±3.79 ±3.36

recall 100.00 98.24 97.62 95.91
±0.00 ±9.18 ±7.55 ±6.80

clutter 0.00 0.78 2.91 10.25
±0.00 ±3.14 ±4.62 ±5.51

hits 1.11 2.17 4.31 8.53
±0.32 ±0.63 ±1.19 ±2.35

Fully cluttered

accuracy 83.14 84.09 84.42 83.63
±11.55 ±8.54 ±6.27 ±4.72

overlap 85.63 89.22 91.00 91.36
±9.56 ±7.38 ±5.61 ±4.28

recall 100.00 99.98 99.48 93.51
±0.00 ±0.52 ±3.59 ±8.45

clutter 0.00 0.82 3.07 10.33
±0.00 ±3.35 ±4.59 ±5.47

hits 1.22 2.35 4.59 8.55
±0.46 ±0.72 ±1.30 ±2.44

Table 3: Evaluation of the attention system.

The proposed algorithm enables to locate individual objects in clutter images auto-

matically. For experiments, a special image database has been created to simulate

ideal single object images and cluttered images with multiple objects. The recogni-
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4. APPLICATIONS

tion performance of the HTM alone and in combination with a method for salient

regions detection has been evaluated. The evaluation of the attention subsystem

shows promising results, where the system satisfactorily locates several objects in

clutter color images with non-homogeneous background. Our pilot study confirmed

that the proposed attention system can improve the HTM’s capabilities for object

classification in cluttered images. However, the system cannot match the HTM’s

recognition accuracy achieved on single object images.

In table 3 results for evaluation of attention system are shown. Each column repre-

sents the values for different order of images. The values of accuracy, overlap, recall,

and clutter are shown as percentage; hits represents the absolute number of windows.

The values of the standard deviation (STD) are situated below the corresponding

characteristic value.

4.4 Content depend image compression

The aim of our approach of saliency coding is to take into account the individual

significance of each pixel of the image in the encoding/decoding process. The signif-

icance information of the pixels of the evaluated image is expressed in the form of

saliency map (SM), which is 8 bit grayscale image with the same dimensions as the

evaluated image. Its pixel values contain the importances of the corresponding pixels

of the evaluated image (0=no importance, ..., 255=highest importance).

As encoding method we choose the SPIHT [14] algorithm coupled with biorthogonal

DWT and 9/7 tap filter. SPIHT uses bit plane coding, similarly as EBCOT in JPEG

2000, so the significance of the coefficient is given by its value. If we want to change

the significance of the coefficient (e.g. because it belongs to ROI), we have to provide

the corresponding information to the encoder and decoder. The whole process of

encoding/decoding the image is depicted in the Figure 5.

Evaluation and results

The content of the images can be different, therefore, robust saliency technique for the

salient regions detection is needed. In the proposed image compression method, we

used our method for salient regions detection, where DLR was used as an additional

feature. This approach is very suitable for general images, however, a lot of images

contain humans. Therefore, we also decided to use the saliency detection, where

skin detection is used as an additional feature for image content, where humans are
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Figure 5: Decoding and encoding process of the proposed method.

captured. Afterwards, the used additional feature is selected based on the image

content. It should be noted, that in the case of close-ups of human faces, DLR

feature is more suitable because of the perception, where human starts to focus on

individual parts of the face instead of whole face.

The proposed method for image compression, where DLR feature is used is marked

as SM-DLR (Figure 6 bottom image) and for skin detection SM-Skin (Figure 6 top

image) respectively, the number represents used strengh parameter.

The testing of the proposed method was performed on the specific dataset of 14 im-

ages, which were obtained from official testing datasets (e.g. Kodak [2]). The exper-

iments were created using MSU Perceptual Video Quality tool [4]. We used SCACJ

(Stimulus Comparison Adjectival Categorical Judgement) method, which is in the

ITU-R BT.500-11 standard [9]. For the testing of the proposed model, we used the

group of 26 observers. We have created two different sets of test.

Optimization of the parameters

The first set was focused on finding the most suitable strength parameter for further

use. For this, we have created three sets of tests, where the images were compressed

with bitrate 0.05 bpp, 0.1 bpp and 0.2 bpp. From the original image, we have created

11 compressed images, where 1 image was compressed using original SPIHT algorithm

15



4. APPLICATIONS

a) b) c) d)

Figure 6: Example of the compared methods, where bitrate for compression was
0.2 bpp. a) Original image b) saliency map c) SPIHT d) Proposed method. Top
row: method SM-Skin with strength = 15, Bottom row: method SM-DLR with
strength = 15.

and 10 images were compressed using proposed algorithm, where different strength

parameters (1, 2, 3, 7, 15, 31, 63, 127, 195 and 255) were used. For each test, 55

different pairs of compressed images were used.

Figure 7: ITU-R average mark for all tested bitrates (0.05, 0.1 and 0.2 bpp)

Figure 7 represents ITU-R average mark for all tested bitrates. Based on these tests,

16



4. APPLICATIONS

we can conclude, that the proposed model achieved significantly better results than

the original SPIHT algorithm. We can also see, that the proposed algorithm with

strenght parameter 15 achieve the best results, therefore, we decided to use this

parameter for the further testing.

We observe, that in the case when value of strength parameter is lower than 15,

the observers are focusing on salient regions however the quality of these regions along

with other regions is insufficient. In the case, when value of strength parameter is 15,

the quality of the salient regions along with non-salient regions is sufficient for the

observers. However, when value of strength parameter is larger than 15, the quality

of the salient regions is incomparably greater than the non-salient regions, which is

disturbing, therefore the observers rate these cases worse.

Performance evaluation

In the table 4 results of testing for image ”Lena” are shown. We performed three

different tests with three bitrates: 0.05bpp, 0.1 bpp and 0.2 bpp. In the first set, we

have tested the original SPIHT system against the proposed system SM-DLR 255.

We can observe, that for each bitrate, the ITU-R average mark was higher for our

proposed method. The sum of the ITU-R average mark for each of the compared

methods is 10.

method bitrate ITU-R bitrate ITU-R bitrate ITU-R
[bpp] averaged [bpp] averaged [bpp] averaged

mark mark mark
SPIHT 0.05 4.26 0.1 4.44 0.2 4.72
SM-DLR 255 0.05 5.74 0.1 5.56 0.2 5.28
SPIHT 0.05 3.57 0.1 3.33 0.2 4.05
SM-DLR 15 0.05 6.43 0.1 6.67 0.2 5.95
SPIHT 0.05 7.86 0.1 6.9 0.2 6.67
SM-Skin 255 0.05 2.14 0.1 3.1 0.2 3.33

Table 4: Testing results on image ”Lena”.

The second test was based on the comparison of SPIHT and SM-DLR 15 methods.

Although already in the case of method SM-DLR 255, the proposed methods out-

perform original method, we can see the greater difference. The proposed methods

outperform the original method much more significantly than SM-DLR 255. This

test confirmed our conclusions based on observation in the previous test (Figure 7),

where the strength parameter 15 achieved best results.

Based on the last test, where original SPIHT method was tested against SM-Skin

255, we can notice, that the use of the correct saliency model can significantly affect
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4. APPLICATIONS

the resulting compression. Therefore, the use of the suitable saliency model is crucial

for the performance of the proposed method.

The performance of the proposed method was tested on 14 images, where bitrate

of the compressed images varied from 0.04 bpp to 0.75 bpp (Table 5). We have

created 67 different pairs of compressed images, where the original SPIHT algorithm

was tested against the proposed algorithm with strength parameter 15 and 255.

Performance Total number Percentage of the
of tests highest scores

bitrate [bpp] < 0.1 0.1 0.1<
Number of tests 5 5 9 19
SPIHT 1 0 1 2 10.5%
SM-Skin 15 4 5 7 16 84.2%
Equal 0 0 1 1 5.3%
Number of tests 5 6 4 15
SPIHT 1 1 2 4 26.7%
SM-DLR 15 3 5 2 10 66.7%
Equal 1 0 0 1 6.6%
Number of tests 3 3 7 13
SPIHT 1 0 2 3 23%
SM-Skin 255 2 3 5 10 77%
Number of tests 7 9 4 20
SPIHT 1 1 2 4 20%
SM-DLR 255 6 8 2 16 80%

Table 5: Performance of the proposed method in comparison to the original SPIHT
method

Performance of the compared method is divided into three columns, where in first

case, the bitrate of compared images is lower than 0.1 bpp, on the second case, the

bitrate is exactly 0.1 bpp and the last column shows performance for bitrate higher

than 0.1 bpp. For each set, the total number of test is shown along with number

of test, where the compared method achieve higher ITU-R average mark. We can

observe, that in every testing set, the proposed methods outperform the original

SPIHT method, and only in two tests, the ITU-R average mark was equal for both

tested methods. The proposed method SM-Skin 15 achieved best results, due to the

value of strength parameter and also the precise detection of salient regions.
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5 Conclusion

The main focus of this thesis was salient regions determination in the image and

its applications. This thesis contributes to different research areas such as image

compression, image and video quality assessment, key–frames detection and objects

detection.

In this thesis, we presented our modification of the base model for salient regions

detection, where we combine low–level features (color, intensity and texture) with

mid–level feature (discriminative local regions) and high–level feature (skin detec-

tion). The selection of particular feature is based on the specific application. We

tested the proposed model by using F1 measure, which takes into account the rela-

tionship between precision and recall of salient regions detection in comparison to the

human fixations maps. The proposed model achieved better results in comparison

to the original model and Itti‘s model as well. It also achieved comparative results

with other considered methods. However, the testing using F1 measure takes into

account binary information about saliency regions. Therefore we also tested the per-

formance of our model using correlation coefficient, where the whole saliency regions

are considered. Based on these results, our model outperform all considered methods

except the Judd et al. method. However, it is important to note, that the Judd et

al. method was specifically trained on this dataset.

According to thesis assignment we used our proposed model for saliency regions in

different research areas where it has not been commonly used.

The main contribution lies in the area of image compression. Currently, most of the

methods for image compression take into account the significance of particular re-

gions of interest. Unlike the considered methods, our method takes into account the

individual significance of each image pixel in the encoding/decoding process. The sig-

nificance of each pixel is determined via our model for salient regions detection, where

two different additional features were used depending on image content. We tested

our method in comparison to the original SPIHT method. The proposed method out-

perform the original SPIHT method from 66.7% to 84.2% of the performed tests. The

results indicate that our approach is very successful and the further research in this

area is possible and very promising. Currently, we are finalizing the paper describing

our proposed method with intention of submitting it to the Image Communication

journal.

In [11], we developed an objective video quality metrics based on human visual at-

tention. In this method, we used our model for salient region detection, using skin

19



5. CONCLUSION

detection as an additional feature. The presented method achieved significantly better

results in comparison to the previously published methods for video quality assess-

ment with a specific content – sign language. After that, we proposed a more robust

approach for image with general content, where saliency regions were detected using

DLR as an additional feature. According to the obtained results, this approach is at

least as successful as all considered methods.

We also focused on finding video key–frames representing one sign in the finger alpha-

bet [6], which can be used for automatic speech recognition. This method is based on

determination of visually relevant parts of the image – salient regions – and the use

of standard video quality evaluation metrics. The main acquisition of our proposed

method is the combination of the standard video quality metrics with salient regions

detection and object tracking. In the experimental part of our research, the effec-

tiveness of the proposed methods was compared with metrics applied to all frames.

The achieved results indicate that our methods for identifying of individual frames

representing particular signs of sign language achieve better results in comparison to

other methods. In the case of our method TS–SSIM, the achieved results were 100%.

The next contribution was in the area of objects detection in cluttered scenes, where

a problem of recognition of objects in clutter images was explored. The proposed

method [15] was based on the use of the Hierarchical Temporal Memory (HTM), which

is a bio–inspired intelligent network, in combination with our computational visual

attention model. This project arised from cooperation with Institute of Measurement

Sciences of the Slovak Academy of Sciences, where the possibility of utilisation of the

HTM model for object recognition is studied. The main advantage of the proposed

method is the ability to estimate the position of the objects in the clutter images.

This is done by our model for salient regions detection, where position of the objects

in the scene can be successfully detected from saliency map. Consequently, detected

objects are send to HTM system for object recognition. Our method achieves sig-

nificantly better results in comparison to the original HTM method, thanks to the

position estimation of the individual objects.

As the results of our research indicate, usage of the information about salient regions

in the image as an additional information is very useful and promising for further

research. Therefore, in the near future we plan to improve our saliency model. The

possible enhancement of our method can be acquired via using different high-level

and mid-level additional features depending on image content e.g. depth information.

We also plan to incorporate salient regions detection into new research areas such as

best view selection of different objects, security and forensic reconstruction.
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Myšlienky, kontext, tvorivé dielne a postery pre vedeckú výstavu (DVD), Bratislava
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