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ABSTRACT
Hand gesture recognition technique has become a challenging topic of research due to the increasing demands for human-computer
interaction (HCI) in recent years. Gesture recognition based on visual perception has many merits compared with devices such as
Genius mice, keyboards or electronic gloves. This technique provides the users an intuitive means to directly use their hands to
interact with a computer. The hand is truly a deformable object with a variety of degrees of freedom (DOF), which causes the
recognition of hand gestures a more difficult task. Moreover, when gestures are used to define a vocabulary or a symbol in an HCI
" s application, the simplicity and easiness for gestures are critically important. Other applications can be easily found in a virtual
reality environment, image/video coding, content-based image/video retrieval, and video games.Orientations on hand gesture
recognition are definitely significant. In this research, we proposed a module called hand orientation evaluation and correction,
which can be used as a preprocessing unit to correct the hand gestures with large angles to an acceptable small angle effectively. For
the proposed method, we first utilized Gabor wavelets as a discriminative hand gesture feature, and then used principal component
analysis (PCA) for feature extraction to reduce the dimensionality of the Gabor features. Finally, three classifiers including Euclidean
distance, cosine distance, and support vector machine (SVM) are employed for hand-gesture classifications.Extensive experimental
results show that the recognition rates of Gabor filtered images are higher than those of raw images. Among the three classifiers used,
the SVM has the highest recognition rate for both with and without Gabor filters convoluted images. In still images with various
hand orientations, the combination of Gabor filtered images with SVM has the highest recognition rate of up to 96.06% with -vi103
feature vectors used. However, the recognition rate is only 86.36% when no Gabor filter is used.We also implemented a dynamic
video system for hand gesture detection and recognition, which can effectively identify the hand gestures with varying orientations.
The processing time is around 250ms for each frame in a video sequence testing. Moreover, the recognition rates of hand gestures
can reach 94% and 90.8% when wearing long- and short-sleeve clothes, respectively.
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