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Dynamic Content Adaptation for Multimedia Content in Handheld Devices B.L.Velammal and P. Anandha Kumar Abstract— Content adaptation is a process of transforming multimedia content to adapt to device capabilities, user preferences and resource constraints. Content adaptation will be mostly adapted for mobile devices that require special handling because of their limited computational power, small screen size and constrained keyboard functionality. Networks can be accessed by multiple devices with different characteristics. Some of these characteristics such as low processing power and memory capacity restrict the access to multimedia content. Researchers have then focused on making automatic system adaptations in order to present content according to device capabilities. Most of the works on this area include description of hardware and software device features using device profile specification. However, indiscriminate and direct use of device profile makes it difficult to generate consistent descriptions, when using the same device in different contexts. The novel of this paper is an alternative method to describe device features. Frame splitter and merge algorithm as well as Frame resizing algorithm have been proposed in this study to effectively adapt multimedia content for mobile devices. These methods aim in facilitating content adaptation of multimedia objects like image, audio and video. This paper also presents an application for content adaptation that implements the method described in this paper. Index Terms— Adaptation, frame resizing, frame splitting algorithm.



——————————  ——————————



1 INTRODUCTION



C



ontent adaptation in mobile devices and other hand held devices has been proposed in this study. This research mostly focuses on adapting normal web pages such as commercial web sites or portal sites. There have been a lot of automatic approaches designed to provide a real time content adaptation system for browsing web pages on handhelds. On the other hand, manual adaptation techniques such as WAP, have high cost for data producers who are required to maintain multiple versions of the content. In this study, we propose a new process in content adaptation methodologies for images and videos.



2 RELATED WORKS Adaptation is a well-studied topic in mobile and pervasive computing. In this study, we propose a transcoding framework that represents a web page as a modified tree structure to efficiently analyze and transform pages. It is based on html syntax analysis and structure-aware techniques that intend to make complex web pages accessible and reflect the relative importance of web components during the transcoding process. These guidelines can be classified according to which aspect of the web media they are related: software/hardware, content and its organization, or aesthetic and layout. On the other hand, refer to textual web content summarization [6]; the methods for summarizing are introduced to handle the textual Web pages and HTML forms. A web ————————————————
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page is separated into text units that can each be hidden or partially displayed. Six different display modes are introduced that utilizes the progressive displaying textual units with keyword extraction and paragraph summarization to gain an overview of a page. They found that the combination of keywords and summaries provides the most significant improvements in access time and number of required pen actions. Usage-AwaRe Interactive Content Adaptation (UARICA) and Feedback-driven Context Selection (FCS) [9] made adaptation prediction for a user, based on the history of the community of users and reflect both the user’s context and content’s usage semantics. Iqbal et al. thinks optimal adaptation is a challenging problem because it often depends on the usage semantic of content, as well as the context of users (e.g., screen size of device being used, network connectivity, location, etc.) Their works included an automatic technique, UARICA, that allows a user who is unsatisfied with the adaptation prediction to take control of the adaptation process and make changes until the content is suitably adapted for his/her purpose. Moreover, FCS takes advantages of user interaction to determine those contextual characteristics that have the most impact on the adaptation requirements of an object, and therefore should be the basis of grouping users into communities.



3 PROPOSED WORKS The Textual Adaptation of a web page are done in a better manner in many papers and also Buyukkokten[6] gives more idea in textual adaptation and also many other works like keyword extraction and summary of the sentence is generated to get a better Adaptation of the text.
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Fig. 1. Progressive Content Adaptation for extracting information from the web page.



3.1 Textual Adaptation Lari Kärkkäinen suggests that the resolution of handheld devices can be enhanced by using at least 14 pts font size to design a web page. A smaller font size may impede the reading process, but fonts in 14 pts sometimes are bigger than the regular content. That leads to a large amount of necessary scrolling action for reading. This need for frequent scrolling can seriously degrade the learning efficiency and performance. Providing a simplified overview is another important adaptation guideline as well. Therefore, for text summarization, we reference Buyukkokten approach to extract keywords from web pages. Their content adaptation approach utilizes keywords and summary sentences to partially represent the original text, then disclose information progressively as figure 1.1 shows. The main difference is that our adaptation unit is a PU and only when its TID is higher than the chosen threshold value will it trigger the adaptation process. Next, the details of how to extract keywords and summary sentences will be introduced. The Textual adaptation is explained in detail in [1], where the keyword extraction and summary of sentence is done. 3.2 Image Adaptation While looking at a scene, the human usually look at a conspicuous location and attention is directed to other location. This behavior is called fixation behavior and fixations are the brief pauses during the eye browsing process over multiple ROIs [8].



Fig. 2. ROI Adaptation Process for identifying the region of interest.



3.3 ROI Detection Generally, in all images there will be some particular region which will be main area of focus. While viewing these images in small screen the extraction of ROI of an image is necessary, so we propose a novel efficient strategy to extract ROI. This class of image usually contains multiple objects and a background. For this reason, we split an image into similar region using an image segmentation algorithm. Image segmentation has been studied very extensively in the field of computer vision. We adopt the algorithm for its simplicity and faster speed. This segmentation algorithm uses a graph based approach to partition into similar regions. Each pixel is considered as a node of the graph with undirected edge and connecting adjacent pixels. Partitions are done in such a way so that two segments are merged based on dissimilarity between the segments. Noisy and small regions are considered not important and merged with an adjacent region based on nearest similarity is assumed that, each of the segmented regions is a separate object in the images. Figure1.3 shows segmentation result using this method.
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Fig. 3. Image Segmentation Result which displays the effective content adaptation for the region of interest



4 VIDEO ADAPTATION Video Transcoding is the key technique in the field of multimedia. In the area of content adaptation the video Transcoding is one of the fields where researchers are developing many approaches. Here we are proposing few techniques to do video transcoding which will be efficient. The techniques such as Frame Splitter- Split Merge [3], Frame resizing and downsizing [4] and the resizing of the frame is done by DCT method [2]. The techniques are explained below.



Fig. 4. Video Adaptation Process using Frame Splitter and resizing



4.1 Frame Splitter – Split Merge Algorith In Gaussian Mixtures model [3], video frame is segmented into small sections and in each section the angle values during some time period is gathered. The steps to be followed in split merge algorithm is as follows



4.2 Frame Resizing Algorithm using DCT Traditional two-step approaches to realize arbitrary resizing by rational factors up-sampling followed by down-sampling and its reverse have both merits and demerits. Former is computationally expensive but provides better quality picture whereas later is computationally less expensive but pro-
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vides degraded picture. The proposed approach is general enough to realize down-sizing and up-sizing with arbitrary factors (integral and rational both), conforming to the syntax of 16x16 macro blocks in video coding standards, in single step at much reduced cost.



Fig. 5. DCT Process for extracting image blocks



Extract a number of mapped blocks from the original frame. Down-size each one of them into four 8×8 output DCT blocks [4]. Compression takes place according to the capability of the device. Mostly all handheld devices supports 3gp format which lies on MPEG-21 architecture. We can compress any video to this standard. 4.3 Caching Mechanism Maximum Profit Replacement Algorithm: A version with high popularity is profitable to be cached. A version with small item size is profitable to be cached. A version which is helpful to reduce the Transcoding delay of other versions is profitable to be cached.



ered approach for content adaptation will help to segregate the content and provide effective adaptation for each layer. Rate shaping, or allowing an application to change media encoder parameters such as image resolution, video frame rate, quantization parameter, and movement detection threshold can also be included in content adaptation to provide the end user more control in the adaptation process as well as the appearance of the multimedia information. In this study, a web-based content adaptation tool that focus on adapting html-based learning materials composed of images and videos has been developed. Instead of real-time adaptation of general web pages on Internet, we believe automatic and manual adaptations are equally important for learning contents. Although, the mobile devices are becoming more and more powerful, there still have been a lot of various multi-media resources cannot be displayed properly on handhelds such as flash files and many other specific format videos. As a result, how to adequately adapt or represent the multi-media resources included in learning contents is our main future work.



REFERENCES [1] Hsuan-Pu Chang, Jason C. Hung1, Chun-Chia Wang, Meng-Ting Weng, Timothy K. Shih and Chen-Yu Lee, “A Learning Content Adaptation Tool with Templates for Different Handhelds”. [2] Muhammad Abul Hasan and Changick Kim School of Engineering,” An Automatic Image Browsing Technique for Small Display Users”, Information and Communications University 119 Munji Street, Yuseong-Gu, Daejeon. [3] Changhoon Yim and Michael A. Isnardi, “An Efficient Method for DCTDomain ImageResizing with Mixed Field/Frame-Mode Macroblocks in IEEE transcations on circuits and systems for video technology. [4] GuoQing Yin and Dietmar Bruckner Gaussian Mixture Models and SplitMerge Algorithm for Parameter Analysis of Tracked Video Object by Institute of Computer Technology [5] Vasant Patil, Student Member, IEEE, Rajeev Kumar, Senior Member, IEEE, and Jayanta Mukherjee, Senior Member, A Fast Arbitrary Factor Video Resizing Algorithm IEEE. [6] O. Buyukkokten, O. Kaljuvee, H. Garcia-Molina, A. Paepcke and T.Winograd. Efficient Web Browsing on Handheld Devices Using Page and Form Summarization, ACM Transactions on Information Systems, Jan. 2002, [7] L. Kärkkäinen and J. Laarni. Designing for Small Display Screens, In Proceedings of the 2rd Nordic conference on Human-computer interaction, 2002,



Fig. 6. Caching Mechanism for effective utilization of resources



The caching mechanism improves the performance by reducing the read cycles thereby drastically saving resource utilization and processing duration. The caching process can be implemented in the web server or a proxy server for further improvement of performance of the system. Future work: A variety of approaches can be applied to implement adaptation for multimedia content which include some of the following. Servers store multiple copies of the same image or audio/video stream with different encoding methods or parameters. Applications can be able to dynamically choose an appropriate copy based on current network condition. A lay-



[8] H. Liu, X. Xie, W.Y. Ma, H.J. Zhang, "Automatic browsing of large pictures on mobile devices," in ACM International Conference on Multimedia, Barkeley, 2003. [9] I. Mohomed, J. C. Cai, S. Chavoshi, E. de Lara.Applications: ContextAware Interactive Content Adaptation, In Proceedings of the 4th international conference on Mobile systems, applications andservices MobiSys [10] Mao, Z., So, H., Kang, B., and Katz, R. Network support for mobile multimedia using a self-adaptive distributed proxy. In Proceedings of the 11th International Workshop on Network and Operating Systems Support for Digital Audio and Video. Port Jefferson, NY, (June 25–26, 2001), 107–116.
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