Computer Vision System Toolbox 4.0
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Feature-Based Registration
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Feature-based registration, as used for video stabilization. Interest points are detected in two sequential video frames

(top) using corner features; the putative matches are determined with numerous outliers (bottom left); and outliers are
removed using the RANSAC method (bottom right).

Motion Estimation and Tracking
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Detecting moving objects using a stationary camera. In this series of video frames, optical flow is calculated and
detected motion is shown by overlaying the flow field on top of each frame.
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Estimation of camera motion by template matching to calculate a motion vector (left). Using the motion vector, the
video is stabilized for camera motion (right).

Stereo Vision
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Reconstructing a scene using a pair of stereo images. To visualize the disparity, the right channel is combined with the
left channel to create a composite (top left). A disparity map of the scene (top right) is then calculated by solving the
point correspondence problem, and a 3D rendering of the scene (bottom) is reconstructed.
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Results from stereo image rectification. Non overlapping areas are show in red and cyan.

Video Processing, Visualization, and Graphics
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Video deinterlacing in MATLAB.
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Model with viewers for four videos: (from left) original, estimated background, foreground pixels, and results of
tracking.
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Images with text and graphics inserted. Adding these elements can help you visualize extracted information and
debug your design.

Stream Processing in MATLAB and Simulink
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An abandoned object detection model (top). The three viewers (bottom)show steps in the process of detecting and
tracking an abandoned object in a live video stream from a camera in a train station.

System Design and Implementation
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Simulink model designed to create code for a specific hardware target. This model generates C code for a video
stabilization system and embeds the algorithm into a digital signal processor (DSP).
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