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Robust Lip Detection Based on Histogram of Oriented
Gradient Features and Convolutional Neural Network
under Effects of Light and Background

Woo-Young Lee, Kwang-Eun Ko, and Kwee-Bo Sim*

School of Electrical and Electronics Engineering, Seoul, Republic of Korea

Chung-Ang University!*

Abstract

Detection of the lip area is essential pre-processing for several applications, such
as lip reading and visual information services. In this paper, we propose a lip
detection method that finds the lip area in an image using the histogram of
oriented gradient (HOG) features and convolutional neural network (CNN). We
find the face area from an input image, divide the face image in half, and apply
sliding window detection to the bottom half of the image. We obtain the HOG
feature vector from the image that corresponds to the window, and use it as
the input to a pre-trained support vector machine (SVM). HOG and SVM are
used for coarse detection. If SVM determines that the image is not the lip,
we reapply sliding window detection. Otherwise, the image is used as input
to CNN, which is employed for fine detection and to determine whether the
image is the lip. If CNN determines that the image is the lip, we apply canny
edge detection to the image to obtain the mouth contour. We use MATLAB to
confirm the effectiveness of our method, and can find the mouth area with over
94% accuracy and over 98% precision.
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