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ABSTRACT In kernel-based video object tracking, the use of single kernel often suffers from the occlusion. In order to provide more robust tracking performance, multiple inter-related kernels have thus been utilized for tracking in complicated scenarios. This paper presents an innovative method that uses projected gradient to facilitate multiple kernels in finding the best match during tracking under predefined constraints. The adaptive weights are also applied to the kernels in order to efficiently compensate the adverse effect introduced by occlusion. An effective scheme is also incorporated to deal with the scale changing issue during the object tracking. Simulation results demonstrate that the proposed method can successfully track the video object under severe occlusion. Index Terms— Tracking, Kernel, Mean-Shift, Video Objects, Projected Gradient 1. INTRODUCTION Tracking of video objects is one of the major issues in video surveillance system. The challenges in tracking include occlusion, illumination change, object perspective or scale change, etc. Kernel-based video object tracking has recently been widely investigated for better and more robust tracking performance. Basically, kernel-based tracking is introduced to minimize the difference between the reference color distribution and the candidate region color distribution in the current frame. Mean-shift method was applied to the tracking problem to find the most similar location around the local neighborhood area [1]. Collins [2] used the difference of Gaussian and Lindeberg’s theory to track the object through the scale space. A sample-based similarity measure combined with a fast Gaussian transform was proposed in [3] to fulfill the mean shift procedure during tracking. In Yilmaz’s approach [4], they employed the asymmetric kernel that can adaptively change the scale and orientation to track the target. Other information, such as
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boundary cues, was also utilized to combine with the color in the kernel-based tracking system [5] [11]. In order to better represent the tracked video object, multiple kernels have also been adopted these years. A different similarity measure was applied in [6], where they used Newton-style iterations to optimize the sum of squared difference (SSD) measure. In [7], the video object represented by multiple kernels denoting body parts can be tracked by using a two-step approach. Porikli et al. [8] applied the multiple kernels centered at the high motion areas to enhance the performance when the tracked targets have fast motion. However, none of the above multiple kernels tracking has utilized the inter-relationship among kernels. Fan et al. [9] linked the multiple collaborative kernels by using some constraints. In their approach, the matrix inverse computation is one of the concerned issues since the dimension of the matrix grows up linearly when kernels are increasing. Moreover, the weights for different kernels were set to the same value in their implementation. Hence, we propose our projected gradient based multiple kernels tracking to overcome the above problems. The main contributions of this paper are: (i) Computationally efficient use of the projected gradient optimization to help multiple kernels find the best match of the tracked target under predefined constraints. (ii) Since not all of the kernels are reliable owing to occlusion, we need to assign the appropriate weights to them. We combine the velocity consistent and similarity into the weights computation for different kernels. (iii) Effective use of the gradient of the density estimator with respect to the bandwidth parameter to update the scale change of the object. This paper proceeds by describing the problem formulation in Section 2. Section 3 presents our proposed projective gradient-based multiple kernels tracking, followed by the experimental results in Section 4. Finally, the conclusion is in Section 5. 2. PROBLEM FORMULATION
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To achieve the successful tracking, the tracked video object (target) needs to be located in consecutive frames. Assume the target model is known, and for each location we can extract the candidate model. If we define the similarity measure between these two models, the purpose is to find the candidate model that has the highest similarity [1]. Alternatively, we can re-formulate the problem from maximizing the similarity to minimizing the cost function defined in (1), (1) J ( x) 1  simi(x) where simi(x) is the similarity function at the location x in the state space domain. If we use single kernel to track the object, the meanshift tracking can be adopted. However, when the target is occluded or it is similar to the background, the error may occur. This can be avoided by applying multiple kernels just as shown in Figure 1 where the kernel is expressed as the rectangle. If occlusion happens, the kernel 1 is nearly nonobservable which makes tracking unreliable. However, once the well-observable kernel 2 is added, it is used to recover the loss of the information caused by the occlusion by introducing some constraints which can link the two kernels. Hence, for multiple kernels we define the total cost function J (x) to be the sum of the individual cost functions J i (x ) ,
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In addition to the cost function, the constraints function C (x) 0 needs to be imposed on. The problem would



ˆ, become finding the state x xˆ



arg min J (x)
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0



(3)



x



Hence, we decompose the Gx into two components Gx A and Gx B by using projected gradient [10],



Gx D (I  Cx (CTxCx ) 1 CTx )J x  (Cx (CTxCx ) 1 C) (4) Gx A  Gx B where C is the vector of the constraints, C x is the gradient vector of constraints with respect to x , J x is the gradient



vector of the total cost function with respect to x , and the step size. They have some important characteristics: (1) Gx A and Gx B are orthogonal to each other



D



is



(2) Moving along the Gx A will make the total cost function J(x) smaller and keep the values of the constraints function vector C the same. (3) Moving along the Gx B can make the values of the constraints function vector C smaller. Base on the above, start from the initial point, we continue applying the Gx B until the constraints are almost satisfied; that is C(x) | 0 . After that, we interchangeably



apply Gx A and Gx B to decrease the cost function while maintaining the constraints. We stop the iterations until the cost function is below some certain threshold. We use the mean shift vector adopted from [1] as our J x in the implementation since the mean shift vector also consists of gradient component in itself. If there is no constraint ( C 0, C x 0 ), then the movement in (4) becomes



Gx DJ x



(5) which is just the formulation of each kernel doing independent mean shift update. Additionally, since the dimensionality of CTxC x , which is equal to the number of constraints and will not increase as the number of the kernels grows, is smaller than the dimensionality of the matrix which needs to be inversed in [9], our proposed method can result in less computational complexity. 3.2. Adaptive Cost Function



Figure 1. (a) Single kernel with occlusion. (b) Two kernels with occlusion



As we mentioned above, when there is occlusion, not all the kernels are reliable. Thus, we associate each kernel with one adaptively changeable weight value wi in the calculation of



3. MULTIPLE KERNELS TRACKING 3.1. Projected Tracking
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the total cost function; more specifically,
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Therefore, the movement vector in (4) is modified to be,



In order to gradually decrease the total cost function and keep the constraints satisfied, we have to find the movement vector Gx that can lead us to this goal in the state space.



1422



Gx D (I  Cx (CTxCx )1 CTx )WJx  (Cx (CTxCx )1 C) (7) Gx A  Gx B



where W



ª w1I 0 ... 0 º « 0 wI 0 0 »» , and 2 « wi « ... ... ... ... » « » 0 ... wN I ¼ ¬0



J u simii



J is an empirical predetermined constant. I is an n u n identity matrix with n equals to the dimension of the state space. The i-th weight value wi, which corresponds to the ith kernel, is adaptively updated based on the similarity. The similarity is defined as the degree of match between the color information of the candidate and the target in the single kernel. The higher the similarity will give us the higher weight value, which corresponds to higher trust of this kernel.



The D is set to 1 in (7). We use K-L distance to get the weight in the mean shift vector. Roof kernel is employed as in [6]. To construct the histogram of the object, HSV color space is used. The constraints we choose are based on the geometrical relationship between kernels such as (9): 2 2 (9) ( x1  x2 ) 2 Lxinitial , ( y1  y2 ) 2 Lyinitial where ( x1 , y1 ) and ( x2 , y2 ) are the locations of the two kernels, and Linitial is the initial distance between two. The comparisons with two kernel tracking methods, [1] and [9], show the robustness and improvement of our proposed method. All the targets are selected manually in the beginning.



3.3. Scale Issue The scale (size) of the video object will probably change if the object is moving toward or away from the camera. Although some methods have already been proposed for the scale update [2][4][5], none of them can be intuitively applied. In this paper, we further propose a simple while effective approach to overcome this issue, as evidenced by the experimental results in Section 4. Since the object size has high positive correlation to the kernel bandwidth h, we take the derivative of the density estimator in [1] with respect to the h, 2 Nh y  xi wi k ( ) ¦ h Density estimator f (h) i 1 2 Nh y  xi k ( ) ¦ h i 1 wf (h) ’f (h) wh (8) ¦i wi k (vi ) ª«  2¦i ( g (vi )vi )  2¦i (wi g (vi )vi ) º»  h 3 ¦ wi k (vi ) » ¦i k (vi ) ««¬ h3 ¦i k (vi ) »¼ i where g ( x)
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4.2. CAVIAR Test Case Scenarios We have evaluated our approach using CAVIAR Database [12]. The frame size is 384x288. We select some clips that have at least 5 people in the scene and pick the target that is occluded during movement. Figure 2 shows 4 representative frames out of the tracking result based on using our proposed method, multiple collaborative kernel tracking [9], and single kernel mean shift tracking [1]. In frame #28 and #132, the target is occluded. Our method can effectively track the target (marked as red bounding box), while it results in larger error by applying method in [9] (Fig. 2(b)) or even losing the tracking of target by using [1] (Fig. 2(c)).



(a)



(b)



y  xi . h



Hence, if we apply 'scale E’f (h) , where E is the step size, the scale can be adaptively changed in each frame to reflect the appropriate size. 4. EXPERIMENTAL RESULTS Our simulation scenarios are mainly in tracking a specific person who is going to be occluded, with potential scale change, in a heavy crowd within the video. 4.1. Experiment Setting
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(c) Figure 2. Tracking a person under occlusion. (a) Use the proposed multiple kernels. (b) Use [9]. (c) Use [1]. Frame #1, #28, #132, #164



Table 1 shows the average error in scenarios in Figure 2. The error is defined as the distance between the simulation result and ground truth which is already provided by the CAVIAR database [12]. The quantitative error measurement in the table clearly shows the significant improvement of our proposed method.



Proposed Method in [9] Method in [1] Method Ave. error (pixels) 5.62 13.27 94.95 Table 1. Error (in terms of pixels)



Figure 3 further demonstrates some tracking results with the target being occluded. It can be seen that our method can not only do the successful tracking but also effectively update the scale of targets accordingly. (a)



(a)



(b) Figure 3. Tracking a person under occlusion with obvious scale changes by using (a) the proposed method. (b) Use [9]. Frame #1, #93, #228, #303



(b) Figure 4. Tracking a person under occlusion. (a) Use the proposed multiple kernels. (b) Use [9]. Frame #1, #39, #102, #142, #444, #485



4.3. Other Results We also used our own captured videos to do the experiments. The frame size is 640x320. Similarly, the target changes the direction while walking in the crowd scene. In Figure 4, frame #39, #102, and #444 show the target is occluded in the crowd. The proposed method steadily tracks the specific person effectively. 5. CONCLUSION We proposed a method that uses projected gradient to facilitate multiple-kernel tracking in finding the best match under predefined constraints. Since some of the kernels are not observable, the adaptive weights are employed to the kernels to lower the importance of the ones being occluded while enhance the ones which are well-observable. The state update formulation shows the computation has higher efficiency than the others. Finally, an intuitive approach is presented to deal with the scale changing issue. Based on the experimental results, the proposed method can successfully track the targets under the severe occlusion both in CAVIAR and our own captured video. 6. REFERENCES [1] D. Comaniciu, V.Ramesh, and P. Meer, “Kernel-Based Object Tracking,” IEEE Trans. Pattern Analysis and Machine Intelligence, vol. 25, no. 5, pp. 564-577, May 2003. [2] R. T. Collins, “Mean-Shift Blob Tracking through Scale Space,” Proc. IEEE Conf. Computer Vision and Pattern Recognition, vol. 2, pp. 234-240, 2003



1424



[3] V. Yang, R. Duraiswami, and L. Davis, “Efficient Mean-Shift Tracking via a New Similarity Measure,” IEEE Conf. Computer Vision and Pattern Recognition, vol. 1, pp. 176-183, 2005. [4] Alper Yilmaz, “Object Tracking by Asymmetric Kernel Mean Shift with Automatic Scale and Orientation Selection,” Proc. IEEE Conf. Computer Vision and Pattern Recognition, pp. 1-6, 2007 [5] I. Leichter, M. Lindenbaum, and E.Rivlin, “Tracking by Affine Kernel Transformations Using Color and Boundary Cues,” IEEE Trans. Pattern Analysis and Machine Intelligence, vol. 31, no. 1, Jan, 2009 [6] G.D. Hager, M. Dewan, and C. V. Stewart, “Multiple Kernel Tracking with SSD,” Proc. IEEE Conf. Computer Vision and Pattern Recognition, vol. 1, pp. 790-797, 2004 [7] B. Martinez, L. Ferraz, X. Binefa, and J. Diaz-Caro, “Multiple Kernel Two-Step Tracking”, IEEE Intl. Conf. Image Processing, pp. 2785-2788, 2006 [8] F. Porikli, and O. Tuzel, “Multi-Kernel Object Tracking,” IEEE Intl. Conf. Multimedia and Expo., pp. 1234-1237, 2005 [9] Z. Fan, Y. Wu, and M. Yang, “Multiple Collaborative Kernel Tracking,” Proc. IEEE Conf. Computer Vision and Pattern Recognition, vol. 2, pp. 502-509, 2005 [10] P. H. Calamai, J. J. More, “Projected Gradient Methods for Linearly Constrained Problems,” Mathematical Programming, vol. 39, pp. 93-116, 1987 [11] H. Zhang, W. Huang, Z. Huang, L. Li, “Affine Object Tracking with Kernel-based Spatial-Color Representation,” Proc. IEEE Conf. Computer Vision and Pattern Recognition, vol. 1, pp. 293-300, 2005 [12] CAVIAR: Context Aware Vision using Image-based Active Recognition, EC founded CAVIAR project/IST 2001 37540, http://homepages.inf.ed.ac.uk/rbf/CAVIAR/.




























robust video object tracking based on multiple kernels with projected ...













Model generation for robust object tracking based on ...













Motion-Based Multiple Object Tracking MATLAB & Simulink Example.pdf













Research Article Evaluating Multiple Object Tracking ... - CVHCI













Object Tracking based on Features and Structures













Novel method based on video tracking system for ...













Object Tracking Based On Illumination Invariant Method and ... - IJRIT













Object Tracking Based On Illumination Invariant Method and ... - IJRIT













Perceptual Similarity based Robust Low-Complexity Video ...













Video-based Hand Movement Tracking | Google Sites













Perceptual Similarity based Robust Low-Complexity Video ...













TENSOR-BASED MULTIPLE OBJECT TRAJECTORY ...













MULTI-VIDEO SUMMARIZATION BASED ON VIDEO-MMR













Multiple Object Tracking in Autism Spectrum Disorders













Robust Trajectory Tracking Controller for Vision Based ...













Multiple Frames Matching for Object Discovery in Video













Reduced-power GPS-based system for tracking multiple objects from ...













Reduced-power GPS-based system for tracking multiple objects from ...













Reduced-power GPS-based system for tracking multiple objects from ...













Tracking of Multiple, Partially Occluded Humans based ...













A Stream Field Based Partially Observable Moving Object Tracking ...















robust video object tracking based on multiple kernels ...






Identification and Security Technology Center,. Industrial .... the loss of the information caused by the occlusion by introducing ... Thus, we associate each kernel with one adaptively ... similarity is defined as the degree of match between the. 






 Download PDF 



















 457KB Sizes
 4 Downloads
 294 Views








 Report























Recommend Documents













robust video object tracking based on multiple kernels with projected ... 

finding the best match during tracking under predefined constraints. .... A xÎ´ and. B xÎ´ by using projected gradient [10],. B. A x x. C)C(CC. JC)C(CCI x. 1 x. T.




















Model generation for robust object tracking based on ... 

scription of the databases of the PASCAL object recogni- tion challenge). We try to overcome these drawbacks by proposing a novel, completely unsupervised ...




















Motion-Based Multiple Object Tracking MATLAB & Simulink Example.pdf 

Motion-Based Multiple Object Tracking MATLAB & Simulink Example.pdf. Motion-Based Multiple Object Tracking MATLAB & Simulink Example.pdf. Open.




















Research Article Evaluating Multiple Object Tracking ... - CVHCI 

research field with applications in many domains. These .... (i) to have as few free parameters, adjustable thresholds, ..... are missed, resulting in 100% miss rate.




















Object Tracking based on Features and Structures 

appearance and structure. II. GRAPH MODEL. Graph models offer high representational power and are an elegant way to represent various kinds of information.




















Novel method based on video tracking system for ... 

A novel method based on video tracking system for simultaneous measurement of kinematics and flow in the wake of a freely swimming fish is described.




















Object Tracking Based On Illumination Invariant Method and ... - IJRIT 

IJRIT International Journal of Research in Information Technology, Volume 2, Issue 8, August 2014, Pg. 57-66 ... False background detection can be due to illumination variation. Intensity of ... This means that only the estimated state from the.




















Object Tracking Based On Illumination Invariant Method and ... - IJRIT 

ABSTRACT: In computer vision application, object detection is fundamental and .... been set and 10 RGB frames are at the output captured by laptop's webcam.




















Perceptual Similarity based Robust Low-Complexity Video ... 

block means and therefore has extremely low complexity in both the ..... [10] A. Sarkar et al., â€œEfficient and robust detection of duplicate videos in a.




















Video-based Hand Movement Tracking | Google Sites 

wear any special equipment and that the equipment is relatively cheap. Problems are .... Vision based hand modeling and tracking for virtual teleconferencing.




















Perceptual Similarity based Robust Low-Complexity Video ... 

measure which can be efficiently computed in a video fingerprinting technique, and is ... where the two terms correspond to a mean factor and a variance fac- tor.




















TENSOR-BASED MULTIPLE OBJECT TRAJECTORY ... 

In most of the existing content-based video indexing and re- ... There are 3 major tensor decomposition tools: HOSVD .... Comparison of HOSVD, PARAFAC and Multiple-SVD .... Proceedings of the IEEE International Conference on Im-.




















MULTI-VIDEO SUMMARIZATION BASED ON VIDEO-MMR 

we propose a criterion to select the best combination of parameters for Video-MMR. ... Marginal Relevance can be used to construct multi-document summaries ... is meaningful to compare Video-MMR to human choice. In a video set, 6 videos ...




















Multiple Object Tracking in Autism Spectrum Disorders 

were made using two large buttons connected to a Mac-. Book Pro (resolution: 1,920 9 .... were required to get 4 of these practice trials correct in a row for the program to ...... The mathematics of multiple object tracking: From proportions correct




















Robust Trajectory Tracking Controller for Vision Based ... 

Aug 18, 2005 - â€¡Associate Professor & Director, Flight Simulation Laboratory, Aerospace Engineering Department. ... An critical technology for autonomous aerial refueling is an adequate ... information for real-time navigation applications. ... Vis




















Multiple Frames Matching for Object Discovery in Video 

and the corresponding soft-segmentation masks across multiple video frames. ... mation method in video, based on Principal Component Analysis. Then, we ...




















Reduced-power GPS-based system for tracking multiple objects from ... 

May 12, 2000 - ping or cargo containers, trucks, truck trailers, automobiles, etc. can be .... include monitoring channel status and control, signal acqui sition and ...




















Reduced-power GPS-based system for tracking multiple objects from ... 

May 12, 2000 - the propagation time differences of the signals transmitted from the ..... code-time offset for each of the satellite signals and for determining the ...




















Reduced-power GPS-based system for tracking multiple objects from ... 

May 12, 2000 - signal is tracked through code-correlation at the receiver. This provides the ...... '51) can be easily recorded by an inexpensive timer located at.




















Tracking of Multiple, Partially Occluded Humans based ... 

Institute for Robotics and Intelligent Systems. Los Angeles, CA 90089- ..... while those of the building top set are mainly panning and zooming. The frame size of ...




















A Stream Field Based Partially Observable Moving Object Tracking ... 

object tracking. In Section III, our proposed tracking algorithm which combines the stream field and RBPF is presented. Then, our proposed self-localization and object tracking ... motion planning and obstacle avoidance in mobile robotic domain [13-1


























×
Report robust video object tracking based on multiple kernels ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















