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I. A FRAMEWORK FOR ADAPTIVE TRAINING AND GAMES IN VIRTUAL REALITY REHABILITATION ENVIRONMENTS

This paper proposes a concept for a flexible, low-cost rehabilitation system that incorporates virtual reality training and games to engage patients in effective powered wheelchair education. [START_REF] Rossol | A Framework for Adaptive Training and Games in Virtual Reality Rehabilitation Environments[END_REF] The virtual reality training system for power wheelchairs was created and developed with the help of comments and participation from a group of therapists and professionals that specialize in rehabilitation skills in a variety of rehabilitation medicine disciplines, including training in a power wheelchair.

The system provides a framework that allows therapists to create, build, and configure interactive indoor rehabilitation training settings that may dynamically respond to user actions in a meaningful way, which sets it apart from similar techniques. The virtual reality training system is distinctive in that it was created with the goal of being low-cost, portable, and focused on indoor training environments that are interactive and realistic. The system must be constantly updated to give the proper level of challenge as a patient's abilities evolve over time. To address this, the paper presents a unique, flexible, adaptive framework based on Bayesian networks that enable physicians to probabilistically measure a rehabilitation patient's performance in many skill areas at the same time and intelligently alter virtual reality training accordingly.

In order to help determine the effectiveness of the implemented system, a small-scale user evaluation was performed which received a positive response. [START_REF] Rossol | A Framework for Adaptive Training and Games in Virtual Reality Rehabilitation Environments[END_REF] II. MPEG4 FACE MODELING USING FIDUCIAL POINTS One of the most promising strategies for very low-bit rate coding (MPEG4) applications in model-based image coding. A 3D shape acquisition technology, such as a range scanner [4], can be used to determine the accurate 3D shape of a face, however, the model obtained is insufficient for making human animations.

[YB97] This paper offers a method for modeling a person's face for model-based coding (MPEG4), which is suitable for video-conferencing applications with very low bit rates. This procedure is carried out completely automatically. To consistently identify elements on the profile such as the chin tip, mouth, nose tip, and nasal bridge, a newly designed LMCT (local maximum curvature tracking) method is used.

The feature extraction stage and the generic model modification stage are the two steps that make up the whole modeling system. In the first stage, the system analyzes two views to obtain the feature points in the two images of a face. Images in the system can alter the generic model in the second stage using these fiducial points to adapt it to the two views' faces individually. The adjusted 2D models of the front view and side view can be combined to create the final individual 3D facial model. [START_REF] Yin | MPEG4 face modeling using fiducial points[END_REF] A new method called Layered Force Spreading Method (LFSM) is developed to modify the created individual facial model for tracking the expression of a face over time, making an animation of facial expressions look more natural. A real-life facial animation is used to demonstrate the practicality of this method.

III. EYE TRACKING AND ANIMATION FOR

MPEG-4 CODING This paper focuses on the detection, tracking, and animation of the human eye and its parts for improving facial feature detection and tracking algorithms. A number of methods for detecting face features have been suggested. Deformable template matching, Hough transformations, and color image processing are examples of these. However, these methods are known to suffer from a variety of problems. This paper demonstrates how image processing combined with the Hough transform and deformable template matching can yield remarkably precise results. This paper's method for detecting the eyes is similar to [START_REF] Yin | Nose shape estimation and tracking for model-based coding[END_REF] in that it employs the Hough transform and deformable template matching, but the new method also makes use of color information to accurately extract the eyes. The main focus is to detect the iris as it is the most significant feature. This study presents a method for synthesizing eye movement by computing the deformation of the 3D model's eyes using the retrieved eye attributes. This model is then mapped to the first frame of the face sequence after constructing a personalized 3D face model. Deformation parameters are used to synthesize the eye movement in succeeding Frames. As demonstrated by the experiments conducted, the presented algorithm performs well when it comes to synthesizing eye motions. [START_REF] Bernogger | Eye Tracking and Animation for MPEG-4 Coding[END_REF] IV. NOSE SHAPE ESTIMATION AND TRACKING FOR MODEL-BASED CODING This paper presents a nose shape identification approach for model-based coding at low bit rates.

A two-stage region expanding algorithmglobal region growing and local region growing is introduced to Localize feature regions. This algorithm makes facial feature identification less sensitive to noise and limits the feature areas to certain regions. In order to explore more skin areas, a large expanding threshold is used in the global region growing. Only the most distinct feature sites survive, and no information about their size is maintained. [START_REF] Yin | Nose shape estimation and tracking for model-based coding[END_REF] The second stage is local region growth, which involves estimating region information in particular feature areas. Following that, the focus of this paper turns to detecting and tracking the shape of the nose. Color-based region growing can roughly detect the position and the approximate shape of the nostrils and the side of the nose. In order to detect the shape's shape correctly, individual templates for detecting and tracking the nostril and nose-side are created and further applied on the nostril and the nose side region. Finally, the extracted feature shapes are used to guide a facial model through the adaptation process, and "A 3D wireframe model can be matched onto the individual face to track the motion of facial expressions using energy minimization

[YB99b] "[Cho+94] V. INTERACTIVE MULTIMEDIA FOR ADAPTIVE ONLINE EDUCATION
This paper proposes an innovative platform for interactive online education CROME (Computer Reinforced Online Multimedia Education). The platform has a lot of features like the ability to visualize 3D objects ( like molecular structures or biological components ), dragging and dropping 2D and 3D objects ( can be used in subjects like geography ), gamified mathematical puzzles and problems, Language Learning tools that use audio and visuals to help students connect pronunciations with semantics and educational games like the budgeting game, crossword puzzles, etc. CROME is built with portability, reusability, scalability, and interoperability in mind.

The platform introduces quite a few novel features such as automatic estimation of the difficulty level of the questions in a variety of subjects by using a parameter-based approach and considering partial scores for each question. One more exciting feature is that of Adaptive Testing and Student Modeling where a Process Analyzer [START_REF] Cheng | Self-Tutoring, Teaching and Testing: An Intelligent Process Analyzer[END_REF] is used to help students develop their problem-solving skills by providing step-by-step tips and directions, and to help teachers evaluate student performance so that appropriate assistance may be offered on time. Overall this paper tries to revolutionize the current educational system by making the lessons and assessments more open, accessible, and interactive. [START_REF] Cheng | Interactive Multimedia for Adaptive Online Education[END_REF] 

VI. INTEGRATING ACTIVE FACE TRACKING WITH MODEL-BASED CODING

The input from an active camera is used in this paper [START_REF] Yin | Integrating active face tracking with model based coding[END_REF] for MPEG4 model-based coding. The rise of the MPEG4 standard in the field of multimedia applications provided a fundamental framework but it has a problem associated with it that it does not provide techniques for facial recognition and tracking the features of the face. Before this paper, most works in this domain had been done by using a still camera [AH95] [BEP96] [START_REF] Suenaga | A Method for the Synchronized Acquisition of Cylindrical Range and Color Data[END_REF]. The authors looked into the challenge of a talking face in front of an active camera in this work. They stated that the recognition and tracking of the active talking face is a crucial step toward implementing MPEG4 in real-world scenarios.

The approach presented by the authors can be modularized into four important steps. The first step is to compensate for the disturbance in the background caused due to the movement of the camera. The main objective here is to find a set of corresponding pixels in two frames that represent the same 3D object. Secondly, a number of successive frame differences are observed and an absolute threshold value is decided based on the difference of two consecutive frames. Background noise is also handled in this step by the application of morphological filters. The third and fourth steps are focused on the detection of facial features by using a Hough Transform and then adapting the wireframe model to the extracted features. The authors also demonstrated their work by extracting the facial features of a person from a real active video sequence.

VII. VIDEOCONFERENCING USING SPATIALLY VARYING SENSING WITH MULTIPLE AND MOVING FOVEAE

In this paper [START_REF] Basu | Videoconferencing using spatially varying sensing with multiple and moving foveae[END_REF], the authors have used the concept of spatially variable sensing to create new videoconferencing technology. Various strategies for integrating information from various points of interest (foveae) in an image are also addressed. The authors state that a fovea can also be utilized to track a moving target of interest. Also described is a rapid videoconferencing prototype for desktop computers. Due to the lack of patterns in digitized images, entropy-based encoding techniques are not suitable for image compression. JPEG community introduced the concept of Discrete Cosine Transform that converts images into frequency domains and compresses them. The authors state that in many images, there exist certain areas that are of greater interest than compared to the rest of the image. As we move away from these areas, the importance of periphery regions decreases and this can be achieved by varying the spatial resolution by using Variable Resolution (VR).

Applications such as videoconferencing where the areas of preliminary interest can be detected in advance and where a little distortion is not of major concern are most suitable for the usage of Variable Resolution for compression. The authors construct the basic variable resolution model by using two parameters and based on the fact that the location of the fovea follows the mouth of the person and that part of the image is the clearest. The model also accounts for the presence of multiple foveae in the image. The authors concluded that since this approach can maintain framerates without the need for additional hardware, it would be suitable for the setup of a teleconferencing system on a local or wide area network.

VIII. VARIABLE RESOLUTION TELECONFERENCING

In this paper [START_REF] Basu | Variable resolution teleconferencing[END_REF], the authors have introduced an image compression technique based on Variable Resolution (VR). Other compression methods are compared in terms of performance, and a prototype teleconferencing system based on VR is presented. At the time of writing this paper, the size of the typical image was a huge problem in computer networking and compression methods were required to reduce the bandwidth required for transmission. The VR-based compression approach proposed by the authors is based on the fact that there are some areas in an image that are of greater interest than the others. These regions are called fovea and outer regions are called periphery. The authors listed the VR-based technique to be advantageous for the reasons that it can guarantee compression ratios, it's very fast in speed and also the image can be further compressed by other methods.

The basic Variable Resolution method consists of two parameters that affect the output image. The first parameter is the expected savings that control the compression ratio and the second parameter is alpha which controls the distortion at the edges of the image. This model was further extended to handle cases when the fovea is not in the center of the image. The authors observed the fact that in some circumstances there is a possibility that there may be more than one area of interest in the image. For those cases, they introduced an approach to handle multiple foveae in an image. The authors also made comparisons with compression methods at that time and concluded that the presented method can be improved significantly by adding more computation.

IX. PERCEPTUALLY OPTIMIZED 3-D TRANSMISSION OVER WIRELESS NETWORKS

In this paper [START_REF] Cheng | Perceptually Optimized 3-D Transmission Over Wireless Networks[END_REF], the authors have laid focus on consideration of the human perspective when making decisions about the selection of transmission strategies for 3-D objects. The authors studied the various factors that made an impact on the overall quality and how the loss in quality can be controlled. They further provide an overview of their research of a 3-D quality metric that is made up of two components -resolution of texture and resolution of the mesh. An overview of resilient mesh transmission with packet loss is offered, followed by a discussion of how the challenge and technique presented by authors vary from prior research. The authors also discuss and compare the alternatives for packet transmission and how the 3-D quality can be maintained during packet loss.

While most previous studies have focused on geometric compression and solely used synthetic texture or color, the researchers looked at both geometry resolution and realistic texture resolution and how these affect overall perceptual quality. The authors provided experimental results by displaying two programs by combination and interpolation of various mesh samples. These experiments validated the method proposed by the authors that outlined an approach to optimize perceptual quality even during packet loss in transmission.

X. MOTION DETECTION USING BACKGROUND CONSTRAINTS

In order to avoid collisions, a vision-based navigation system must be able to distinguish both static and moving objects. For detecting motion with a static camera, a simple technique that subtracts successive photos and identifies non-zero regions in the final image can be utilized. However, the problem is more complicated with a moving camera because every object in the environment may be moving in relation to both the camera and the environment. In this paper [START_REF] Elnagar | Motion detection using background constraints[END_REF], the authors have proposed a method for the detection of moving objects using a moving camera by utilizing the background constraint. The approach basically uses a mapping function to map corresponding pixels in successive images. The authors use background subtraction to eliminate effect of rotation and translation. To make the model more robust, the authors further used morphological filters to remove distortion. The paper also shows experimental results which show the robustness of the proposed method in the detection of moving objects.