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Abstract



Approach 2: In this approach, structural features are obtained from a modified version of entropy image in a patch-based paradigm. The patch entropy is modified by weighting the patch intensity histogram using a Gaussian kernel in order to spatially constrain the contribution of each pixel in the patch entropy. Also, a function f is employed to increase the contribution of pixels with lower probability in the patch and weaken the pixel contribution in the smooth ˜ with the Gausareas. The new formulation for the patch entropy, H, sian mask G and the patch histogram p defined in the intensity mapping I can be expressed as    H˜ I(Px ) = − ∑ G(x)p I(x) = i log f (p(I(x) = i)) . (3)



Registration of multi-modal images has been a challenging task due to the complex intensity relationship between images. The standard multi-modal approach tends to use sophisticated similarity measures, such as mutual information, to assess the accuracy of the alignment. Employing such measures imply the increase in the computational time and complexity, and makes it highly difficult for the optimization process to converge. The presented registration method works based on structural representations of images captured from different modalities, in order to convert the multimodal problem into a mono-modal one. Two different representai∈I tion methods are presented. One is based on a combination of Once the structural representation is available, the registration phase congruency and gradient information of the input images, task can be performed in an optimization procedure by using a and the other utilizes a modified version of entropy images in a simple distance measure such as sum of squared distance (SSD) patch-based manner. Sample results are illustrated based on exto measure the alignment accuracy. periments performed on brain images from different modalities.
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Introduction



Image registration is the process of aligning images by finding the correct spatial transformation between corresponding elements and structures in images. In medical imaging applications, registration of images acquired from different modalities helps clinicians in diagnosis and computer-aided surgery [1]. Because of the intensity variations originated from different imaging techniques, the registration task is becoming more difficult. To deal with this problem, a key issue is to define an appropriate similarity measure robust to those intensity variations. Traditionally, measuring statistical dependency is measured using similarity measures, such as mutual information (MI) [2]. However, these measures would be problematic in those cases with complex and spatially dependent intensity relations [3]. Structural information has been recently utilized to transform multi-modal to mono-modal registration [4, 5]. Reducing the multi-modal problem to a monomodal one results in using simple L1 or L2 distance metrics that are computationally less expensive than statistical or structural similarity measures. Here, two approaches are presented for extracting structural representation from images of different modalities.



Results



An example of structural representation for different modes of magnetic resonance (MR) images are shown in Fig. 1. In this figure, the method to extract the structural features is the second approach based on modified entropy. As can be seen, structures extracted from different modes of MR images are independent of original intensity mappings and present similar structures in all modes.
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Methodology



Fig. 1: Structural representation for different MR modes. The first The problem of registering two images Im , I f , as the moving and row shows a slice of brain scans in T1, T2, and PD modes. Second fixed image, is defined by finding the space transformation ,T , of row shows the representation associated with the first row images. moving image, that minimizes the dissimilarity (distance) D between the two images. Here, a structural representation, R, of References images is aimed to reduce the problem of multi-modality to a monomodal one. So, the registration problem will be formulated as [1] Crum, W. R., Hartkens, T. and Hill, D. L. G. Non-Rigid Image  Registration: Theory and Practice. British Journal of RadiolTˆ = argmin D R f , T (Rm ) , (1) ogy (2004). T where R f and Rm are the representations for I f and Im , respectively. Two approaches are proposed to create the structural representation of images captures from different modalities. Approach 1: In this approach, we use phase congruency (PC) which provides a simple model to imitate the human visual system for detecting and identifying features in an image [6]. The multiscale complex wavelet representation of image, (IPC ), is computed using an over-complete Log-Gabor complex wavelet transform. As complementary information, gradient magnitude of image, (IGM ), is extracted to encode the contrast information. The combination strategy to form the representation is propose as follows. β



α J(x) = IGM (x) · IPC (x),



(2)



where α and β are constant parameters that are used to adjust the importance of PC and edge information.



[2] Pluim, J. P. W., Maintz, J. B. A. and Viergever, M. A. MutualInformation-Based Registration of Medical Images: A Survey. IEEE Transactions on Medical Imaging (2003). [3] Keller, Y. and Averbuch, A. Multisensor Image Registration via Implicit Similarity. IEEE Transactions on Pattern Analysis Machine Intelligence (2006). [4] Kim, Y. S., Lee, J. H., and Ra, J. B. Multi-Sensor Image Registration Based on Intensity and Edge Orientation Information. Pattern Recognition (2008). [5] Wachinger, C. and Navab, N. Entropy and Laplacian Images: Structural Representations for Multi-Modal Registration. Medical Image Analysis (2012) [6] Kovesi, P. Image Features from Phase Congruency. Videre: Journal of Computer Vision Research (1999).



























[image: Multimodal MRI reveals secondarily generalized ... - Semantic Scholar]
Multimodal MRI reveals secondarily generalized ... - Semantic Scholar












[image: Persistent structural priming from language ... - Semantic Scholar]
Persistent structural priming from language ... - Semantic Scholar












[image: Structural Coupling versus Alignment - Semantic Scholar]
Structural Coupling versus Alignment - Semantic Scholar












[image: Structural Coupling versus Alignment - Semantic Scholar]
Structural Coupling versus Alignment - Semantic Scholar












[image: Multimodal Split View Tabletop Interaction Over ... - Semantic Scholar]
Multimodal Split View Tabletop Interaction Over ... - Semantic Scholar












[image: Multimodal Split View Tabletop Interaction Over ... - Semantic Scholar]
Multimodal Split View Tabletop Interaction Over ... - Semantic Scholar












[image: Towards a 3D digital multimodal curriculum for the ... - Semantic Scholar]
Towards a 3D digital multimodal curriculum for the ... - Semantic Scholar












[image: How Pairs Interact Over a Multimodal Digital Table - Semantic Scholar]
How Pairs Interact Over a Multimodal Digital Table - Semantic Scholar












[image: a multimodal search engine based on rich unified ... - Semantic Scholar]
a multimodal search engine based on rich unified ... - Semantic Scholar












[image: Towards a 3D digital multimodal curriculum for the ... - Semantic Scholar]
Towards a 3D digital multimodal curriculum for the ... - Semantic Scholar












[image: Reducing social inequalities in health: public ... - Semantic Scholar]
Reducing social inequalities in health: public ... - Semantic Scholar












[image: a multimodal search engine based on rich unified ... - Semantic Scholar]
a multimodal search engine based on rich unified ... - Semantic Scholar












[image: Reducing Cache Miss Ratio For Routing Prefix ... - Semantic Scholar]
Reducing Cache Miss Ratio For Routing Prefix ... - Semantic Scholar












[image: Reducing false-positive detections by combining ... - Semantic Scholar]
Reducing false-positive detections by combining ... - Semantic Scholar












[image: Distributed representation and estimation of WFST ... - Semantic Scholar]
Distributed representation and estimation of WFST ... - Semantic Scholar












[image: A Representation of Programs for Learning and ... - Semantic Scholar]
A Representation of Programs for Learning and ... - Semantic Scholar












[image: The External Representation of Block Designs - Semantic Scholar]
The External Representation of Block Designs - Semantic Scholar












[image: Enriched syntax-based meaning representation for ... - Semantic Scholar]
Enriched syntax-based meaning representation for ... - Semantic Scholar












[image: Enriched syntax-based meaning representation for ... - Semantic Scholar]
Enriched syntax-based meaning representation for ... - Semantic Scholar












[image: A Representation of Programs for Learning and ... - Semantic Scholar]
A Representation of Programs for Learning and ... - Semantic Scholar












[image: The External Representation of Block Designs - Semantic Scholar]
The External Representation of Block Designs - Semantic Scholar












[image: Structural optimization of standardized trusses by ... - Semantic Scholar]
Structural optimization of standardized trusses by ... - Semantic Scholar












[image: Ultrafast Laser Induced Structural Modification of ... - Semantic Scholar]
Ultrafast Laser Induced Structural Modification of ... - Semantic Scholar















Structural Representation: Reducing Multi-Modal ... - Semantic Scholar






togram using a Gaussian kernel in order to spatially constrain the contribution of each pixel in the patch entropy. Also, a function f is employed to increase the contribution of pixels with lower proba- bility in the patch and weaken the pixel contribution in the smooth areas. The new formulation for the patch entropy, ËœH, with the ... 






 Download PDF 



















 143KB Sizes
 0 Downloads
 250 Views








 Report























Recommend Documents







[image: alt]





Multimodal MRI reveals secondarily generalized ... - Semantic Scholar 

The protocol included a 3D T1-weighted fast field-echo sequence [TR 11 ms, ... and less prone to increased neurotransmitter traffic than the signal reception.














[image: alt]





Persistent structural priming from language ... - Semantic Scholar 

b NTT Communication Science Laboratories, 2-4 Hikari-dai, Seika-cho, ... c Department of Psychology, McGill University, Montreal, Quebec, Canada, H3A 1B1.














[image: alt]





Structural Coupling versus Alignment - Semantic Scholar 

Together with the business strategy debate emerged another debate: the ...... Transformation via Information Technology', Center for Information Systems ...














[image: alt]





Structural Coupling versus Alignment - Semantic Scholar 

Do we make the thinking of the business managers agree with the thinking of the ... He criticizes the ability of top management executives to control and realize ...














[image: alt]





Multimodal Split View Tabletop Interaction Over ... - Semantic Scholar 

people see a twinned view of a single user application. ... applications (Figure 1 left; A and B are different ... recently, the development of high-resolution digital.














[image: alt]





Multimodal Split View Tabletop Interaction Over ... - Semantic Scholar 

applications that recognize and take advantage of multiple mice. ... interaction, and define three software configurations that constrain how ... The disadvantage is that side glances are more effortful ..... off the shelf speech recognition software














[image: alt]





Towards a 3D digital multimodal curriculum for the ... - Semantic Scholar 

Apr 9, 2010 - ACEC2010: DIGITAL DIVERSITY CONFERENCE ... students in the primary and secondary years with an open-ended set of 3D .... [voice over or dialogue], audio [music and sound effects], spatial design (proximity, layout or.














[image: alt]





How Pairs Interact Over a Multimodal Digital Table - Semantic Scholar 

interleaving acts: the graceful mixing of inter-person speech and gesture ..... In summary, we were pleasantly surprised that people were able to converse and ...














[image: alt]





a multimodal search engine based on rich unified ... - Semantic Scholar 

Apr 16, 2012 - Copyright is held by the International World Wide Web Conference Com- ..... [1] Apple iPhone 4S â€“ Ask Siri to help you get things done. Avail. at.














[image: alt]





Towards a 3D digital multimodal curriculum for the ... - Semantic Scholar 

Apr 9, 2010 - movies, radio, television, DVDs, texting, youtube, Web pages, facebook, ... and 57% of those who use the internet, are media creators, having.














[image: alt]





Reducing social inequalities in health: public ... - Semantic Scholar 

plexedi, and makes the present article all the more ... the other hand, aims to reduce social inequalities in health through an empowerment process. However, this .... replaced by 'promotion' in the name of this ..... Health Evidence Network: 37.














[image: alt]





a multimodal search engine based on rich unified ... - Semantic Scholar 

Apr 16, 2012 - Google's Voice Actions [2] for Android, and through Voice. Search [3] for .... mented with the objective of sharing one common code base.














[image: alt]





Reducing Cache Miss Ratio For Routing Prefix ... - Semantic Scholar 

frequency f(e) determines which segment it is inserted into. Within the segment, the entry is always inserted at the begin- ning. An entry ages naturally when new ...














[image: alt]





Reducing false-positive detections by combining ... - Semantic Scholar 

It is important to realize that mammographic image analysis is an extremely challenging task ... Digital Database of Screening Mammography (DDSM) website, with the modification that the breast region ..... Lifetime Data Analysis, 1998. 4: p.














[image: alt]





Distributed representation and estimation of WFST ... - Semantic Scholar 

Even using very efficient specialized n-gram rep- resentations (Sorensen ... the order of 400GB of storage, making it difficult to access and ...... anced shards. Additionally, the Flume system that .... Computer Speech and Lan- guage, 8:1â€“38.














[image: alt]





A Representation of Programs for Learning and ... - Semantic Scholar 

plexity is computer programs. This immediately ... gorithmic agent AIXI, which in effect simulates all pos- ... and high resource-variance, one may of course raise the objection that .... For list types listT , the elementary functions are list. (an 














[image: alt]





The External Representation of Block Designs - Semantic Scholar 

Dec 15, 2003 - including databases and web servers, and combinatorial, group theoretical .... The concept of External Representation of designs can be best ...














[image: alt]





Enriched syntax-based meaning representation for ... - Semantic Scholar 

ABSTRACT. In Question Answering a major challenge is the fact that similar meaning is very often expressed with different surface realizations in questions and in sentences containing the answer. In this paper we propose an enriched syntax-based repr














[image: alt]





Enriched syntax-based meaning representation for ... - Semantic Scholar 

ABSTRACT. In Question Answering a major challenge is the fact that similar meaning is very often expressed with different surface realizations in questions and in sentences containing the answer. In this paper we propose an enriched syntax-based repr














[image: alt]





A Representation of Programs for Learning and ... - Semantic Scholar 

plexity is computer programs. This immediately raises the question of how programs are to be best repre- sented. We propose an answer in the context of ongo-.














[image: alt]





The External Representation of Block Designs - Semantic Scholar 

Dec 15, 2003 - denoted Ad. Also let Nd be the v Ã— b treatment/block incidence matrix, let. K be the diagonal matrix ...... element creator { element person. { text } ...














[image: alt]





Structural optimization of standardized trusses by ... - Semantic Scholar 

Jun 12, 2015 - 1 UniversitÃ© Libre de Bruxelles, Bruxelles, Belgium, [email protected] ..... 2013. [5] M. Hamermesh. Group theory and its application to ...














[image: alt]





Ultrafast Laser Induced Structural Modification of ... - Semantic Scholar 

Editor: K. F. Ehmann. .... weight-on-a-spring being an electron bound to an atom or mol- ..... studied by employment of electron spin resonance ESR and PL.


























×
Report Structural Representation: Reducing Multi-Modal ... - Semantic Scholar





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.
















