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Abstract— In various multimedia applications, recently more 

advancement have achieved great performance in salient 

object detection in images, but still there is a big challenging 

problem for detection of salient object in videos. In salient 

object detection in videos, images getting from camera 

tracking of an object or motion of an objects in foreground 

which involving the motion in the background. In this paper, 

we proposed salient object detection method based on 

spatiotemporal saliency where we use spatiotemporal 

difference and coherence of video content. In which basically 

saliency map for each key-frame we firstly initialized a 

method depending on spatial difference on color cue and 

temporal coherence on motion cue. And then we proceed for 

saliency of another intra and inter frames. Now by combining 

these two spatiotemporal difference and coherence, we can 

conveniently detect salient object in videos. The RANSAC 

algorithm is used for speed improvement. The proposed 

method is evaluated and the experimental results shows that 

our method outperform the state-of-art methods. 
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I. INTRODUCTION 

As a basic of various multimedia application, salient object 

detection is performed by extracting the attractive and 

specific objects from the images and videos for another 

application, involving compression of image/videos, quality 

assessment and context-aware coding. For salient object 

detection in images, number of methods have been proposed, 

but convenient and satisfactorily detection of salient object in 

video is still a big challenging problem. 

The human visual system (HVS) does a remarkable 

job by separating foreground from background clutter even 

when no objects have been come across in the scene before 

it. This capability is assigned to its ability to rapidly locate 

interested region in the scene for understanding the remaining 

scene. This phenomenon of recognizing the interested regions 

in the images and videos is called as salient object detection. 

Previously the basic idea is applying the last existing image 

on video frames in salient object detection and achieving the 

results in salient object detection frame by frame. It will cause 

more problem. The spatial difference of image region like 

color contrast is considered in salient region detection 

methods in images. While in videos, temporal difference such 

as object motion is an important cue for salient object 

detection. The main difference between image and video 

saliency is the temporal motion information which latter 

introduces the concept of motion saliency additionally to 

spatial saliency of an images.  The two main approaches for 

salient region detection are top-down and bottom-up. By 

assigning a saliency measure to a pixel to be spatially and 

temporally salient, bottom-up saliency for videos helps in 

foreground region detection. Segmentation of foreground 

from the background is done by applying a threshold to the 

saliency map, which is the most commonly used technique. 

In this paper, for the generation of spatiotemporal 

saliency maps we proposed a method for detecting the most 

salient object in a video based on a computationally simple 

approach. A method which explores the potential of both 

spatiotemporal difference and spatiotemporal coherence of 

the video content. Initially we calculate the saliency map of 

each key-frame using spatiotemporal difference which based 

on super-pixel representation and similarities. After that, with 

spatiotemporal coherence we propagate the saliency from 

key-frame to other frames and improve the saliency 

coherence on each frames i.e. making the similar super-pixel 

in the same and adjacent frames have more coherence 

saliency values. Also with this we use RANSAC algorithm 

for saliency detection to improved and enhanced the 

efficiency and result of system. Overall we normalize the 

saliency map and obtain the salient object detection result for 

the given video. As compared to other methods, the proposed 

method has advantages such as it gives attention on both 

spatial and temporal difference which handles static and 

moving object. Secondly, it reduces the incoherence of 

saliency values of same region by iterative propagations. And 

lastly by considering the content redundancy of video content 

improves the efficiency of the system by combining salient 

detection and salient propagation among frames. 

II. LITERATURE SURVEY 

In the context of videos, for identifying the final saliency 

measure motion saliency plays a very important role 

additionally with spatial saliency from individual frames. 

Here we represent the consistent work in motion saliency and 

refers the paper for a survey on spatial salient region 

detection. Itti and Baldi [9] was first represented stimuli-

based saliency detection in videos where they propose that 

salient events are unexpected or surprising. In their model, 

from the recent history of visual stimuli they define surprise 

as a tactical fluctuation. Mahadevan and Vasconcelon [10] 

have extended the center-surround hypothesis of saliency 

detections to image/objects, by modelling the motion present 

in the frames as a dynamic texture, they measured 

spatiotemporal saliency measure. Gopalkrishnan present a 

model the motion preset in the video using an autoregressive 

moving average model, recognizing salient motion. They 

show that salient foreground motion is more predictable than 

the dynamic background motion. Cheng and Huang represent 

global contrast based salient region detection in which global 

contrast difference and spatial weighted coherence scores 

which based on histogram [6]. 

Xia et al [8] gives the model which use a motion 

history map to mark pixel in a salient object using its self-

information and global contrast information. Luo et al [12] 

propose a spatiotemporal saliency measure where the sparse 

feature selection model consists of spatial and temporal 
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consistency measures. Rental [11] proposed a saliency 

measure based on the sparse reconstruction of features where 

the spatial saliency is taken from high center-surround 

contrast measures and the temporal saliency is measured from 

spatiotemporal patches. Achantaetal [7] propose a frequency 

tuned salient region detection method that gives the outputs 

full resolution saliency map with well defines boundaries of 

salient object. 

III. OBJECTIVE 

Our system established an algorithm based on particle filters 

which uses spatiotemporal saliency maps and colors as cues 

with RANSAC algorithm, for estimation of salient object 

detection in image/objects. 

IV. IMPLEMENTATION OF PROPOSED WORK 

As mentioned above, we represented a system for salient 

object detection using spatiotemporal saliency along with the 

use of RANSAC algorithm to improve the speed and 

efficiency of system. We know that, the spatiotemporal 

saliency map is obtained by combining the patio and temporal 

saliency map. Spatiotemporal saliency model basically 

replies on static and dynamic saliency map. In which static 

saliency6 based on context saliency having four principle of 

human visual attention such as low level and global 

consideration, high level factors and visual organization 

rules. While dynamic saliency working on motion features, in 

which two successive videos frames are used to estimate the 

dominant motion in background due to camera using an affine 

parametric model which compensate the background camera 

motion. 

Firstly, we propose a technique by combining the 

measures utilized by spatial as well as temporal saliency 

depends on the motion present in each frame for obtaining the 

final spatiotemporal saliency map. Secondly, our proposed 

technique which uses the spatiotemporal saliency map to 

identify and track the most salient object present in the given 

videos. While particle filters along with RANSAC algorithm 

have been used to perform object tracking and detection for 

the identification of ‘most salient’ object in the vide. 

For achieving the appropriate saliency detection in 

videos, we are using MATLAB simulation tool. MATLAB is 

a high level language and interactive environment for 

numerical computation, Visualization, and programming. 

Using Mat lab, you can Analyze data develop algorithms and 

create models and application. We can also use Mat lab for a 

range of applications, including signal processing and 

communications, image and video processing. 

In this MATLAB, we are actually using the 

MATLAB GUI i.e. graphical user interface which provide 

point-and-click control of software applications, eliminating 

the need to learn a language or type commands in order to run 

the application. This GUI typically contains control such as 

menu, toolbars, buttons and sliders. Guide provides tools to 

design user interface. By using guide layout editor, we can 

graphically design our user interface, then automatically 

guide generates the MATLAB code for constructing the user 

interface. For more control over design and development, we 

can also create MATLAB code that defines all component 

properties and behavior. MATLAB contains inbuilt 

functionality for creating the GUI programmatically. Along 

with these factor first we have to convert original images into 

grayscale images which are done by MATLAB in built 

function rgb2gray. This rgb2gray function converts RGB 

images to grayscale by eliminating the hue and saturation 

information while retaining the luminance. Secondly we have 

to enhance the grayscale and color images, for that we have 

to do color contrast enhancement by using some coding and 

transformations. The further procedure extended as follows 

[1]. 

A. Salient Object Detection 

Based on a finite set of weighted samples, a particle filter is 

applied for its ability to near about the posterior distribution 

of a system. Computationally particle filters are less 

expensive and highly strong against partial occlusion. The 

first set of particles is initialized around center of the first 

frame of video. Weights are calculated as the weighted sum 

of distance measure between the candidate region and the 

reference distribution. The weight of the samples is 

calculating by using spatiotemporal saliency and color maps, 

to move particles closer to the most salient object. In this 

method particle filters, extracting features distribution, 

particle initialization and weight computation are involved. 

After that we are implementing the particle filters. By 

clustering and segmentation of the video frames based on the 

spatiotemporal saliency values, we can detect the multiple 

objects in the video. The cluster represents a region or object 

associated with a rank based on the average saliency value of 

the cluster. In next section, we describe how a map can be 

obtained with computational efficiency. 

B. Spatiotemporal Saliency 

The spatiotemporal saliency maps combine the spatial and 

motion saliency maps calculated for each frame in such a way 

that, if motion contrast is high then the motion map gets a 

larger weight in the sequence while the spatial saliency maps 

gets a larger weight if the motion contrast is low. The 

proposed measure reduces the maximum number of 

computations required per pixel to the number of dominant 

features values. As the proposed measure is able to measure 

the contrast of the feature with less number of computation, 

due to which we apply this to calculate the spatial saliency 

and the temporal saliency measure. By combining these two 

measure, we can calculate spatiotemporal saliency measure. 

 
Fig. 1: Fusion of Spatio and temporal saliency 

C. RANSAC Algorithm 

The RANSAC algorithm offers the potential of speed 

improvement. Potential homologies for each pair of frames 

are recomputed by this system. In a stream of video frames, 

this is throwing away information which can be utilized to 

speed up the system. As the current frame, past frames 

contains near about the same size, number and locations of 

the image regions. To compute approximation for current 

RANSAC calculation, this information can be used. For 

example, if there was a large region in a particular area 
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moving left in a prior frame, then in the later images the 

detection of this motion could be biased in RANSAC. 

Because of this gives result in poor initial estimations of the 

number or size of regions in an image, later calculation 

depends on previous ones, which giving more accurate results 

while running at much faster speed. 

V. SIMULATION AND RESULT 

Simulation and result of the proposed work as follows: 

 

 
Fig. 2: Selection of frame (Region of interest) in video 

 
Fig. 3: Query image and its contrast enhanced image 

 
Fig. 4: Clustering of output image 

 
Fig. 5: Detection of region of interest (ROI) salient object 

 
Fig. 6: Original image and its detected image 

VI. CONCLUSION 

We have presented an algorithm for salient object detection 

in videos depends on particle filters that utilize 

spatiotemporal saliency maps, color as cue and RANSAC 

algorithm. The performance is estimated on segmentation 

datasets. We developed a simple algorithm to generate 

spatiotemporal saliency map that perform better than many 

state-of-the-art methods. 

ACKNOWLEDGMENT 

This research is supported in part my grant from my project 

guide Mr. Vinay Keswani (Assistant Professor M.Tech in 

Electronics and Communication Engg.), Vidarbha Institute of 

Technology, Nagpur university, India, and I express my 

sincere appreciation to him for constant encouragement 

during the preparation of the manuscript. 

REFERENCES 

[1] Karthik Muthuswamy, Deepu Rajan: ‘particle filter 

framework for salient object detection in videos’, IET 

Comput. Vis., 2015,Vol. 9, Iss. 3, pp.428-438. 

[2] Han, S.-H., Jung, G.-D., Lee, S.-Y., Hong, Y.-P., Lee, S.-

H.: ‘Automatic salient object segmentation using 

saliency map and color segmentation’, J. Central South 

Univ., 2013, 20, (9), pp. 2407–2413. 

[3] Perazzi, F., Krahenbuhl, P., Pritch, Y., Hornung, A.: 

Saliency filters: Contrast based filtering for salient region 

detection. In: Proceedings of IEEE CVPR. (2012) 733–

740. 

[4] Duncan, K., Sarkar, S.: ‘Saliency in images and 

Image/object: a brief survey’, IET Comput. Vis., 2012, 

6, (6), pp. 514–523. 

[5] S. Goferman, L. Zelnik-Manor, and A. Tal, “Context-

aware saliency detection,” IEEE    TPAMI, vol. 34, no. 

10, 2012. 

[6] Cheng, M., Zhang, G., Mitra, N.J., Huang, X., Hu, S.: 

Global contrast based salient region detection. In: 

Proceedings of IEEE CVPR. (2011) 409–416. 

[7] R. Achanta, S. Hemami, F. Estrada, and S. Susstrunk, 

“Frequency tuned salient region detection,” in IEEE 

CVPR, 2009. 

[8] Hou, X., Zhang, L.: ‘Saliency detection: a spectral 

residual approach’. Proc. IEEE Conf. on Computer 

Vision and Pattern Recognition, Minneapolis, MN, 

USA, 2007. 

[9] Itti, L., Baldi, P.: ‘A principled approach to detecting 

surprising events in Image/object’. Proc. IEEE Conf. on 

Computer Vision and Pattern Recognition, San Diego, 

CA, USA, 2005, pp. 631–637. 



Saliency Map Detection in Video 

 (IJSRD/Vol. 5/Issue 05/2017/268) 

 

 All rights reserved by www.ijsrd.com 1128 

[10] Mahadevan, V., Vasconcelos, N.: ‘Spatio temporal 

saliency in dynamic scenes’, IEEE Trans. Pattern Anal. 

Mach. Intell., 32, (1), pp. 171–177. 

[11] Itti, L., Koch, C., Niebur, E.: ‘A model of saliency-based 

visual attention for rapid scene analysis’, IEEE Trans 

Pattern Anal. Mach. Intell., 1998, 20, (11), pp. 1254–

1259. 

[12] Liu, T., Yuan, Z., Sun, J., Wang, J., Zheng, N., Tang, X., 

Shum, H.: Learning to detect a salient object’. IEEE 

Transactions on PAMI 33 (2011) 353–367. 

[13] O. Le Meur, P. Le Callet, D. Barba, and D. Thoreau. A 

coherent computational approach to model bottom-up 

visual attention. PAMI, 28(5):802–817, 2006. 


