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ABSTRACT

Video conferencing involved real-time video communication between users
present at two different locations. The video, consists of both the image frames and voice,
are captured and compressed by a computing unit before the transmission. Coughing
produced unpleasant sound while communicating through video conferencing and human
being tend to cover their mouth with hand to reduce the volume of the produced
unpleasant sound. The possibility of detecting the action of covering the mouth and
automatically mute the input audio to suppress the noise produced by coughing is
explored in this project.

The process of detecting the action of using the hand to cover the mouth, with an
image processing approach, can be divided into three steps, namely the human skin pixel
classification, skin region extraction and the mouth detection within the extracted skin
region. Gaussian Mixture Model (GMM), Bayesian method and Multi Layer Perceptrons
(MLP) are three well known methods for skin classification. GMM has been chosen due
to the requirement of less memory space compare to Bayesian method and lesser
computational cost compared to MLP. Experiment should that reliable human skin
classification is needed to produce good result in mouth detection within the classified
skin region.

Connected component labeling, one of the general region extracting algorithm
provided by most of the image processing toolkit, was used to extract the skin region
formed by the classified skin pixels. Making use of the extracted region, the region with
seven hollows (two eye browns, two eyes, two nostrils, one mouth) is subsequently
detected as “face with mouth detected”. The region with only six hollows is detected as

“face with mouth not found” and a signal is subsequently send to the system to mute the
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input audio. This allows the coughing noise to be automatically suppressed. The system
will send a signal to unmute the input audio when “face with mouth detected” is sensed in
the future image frame.

Making use of the three identified component, a software prototype has been
designed and implemented. Result show that the implemented system is only able to
detect both the “face with mouth detected” and “face with mouth covered by hand” in an

ideal situation with around 5 frames per second.
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ABSTRAK

Sidang video melibatkan penghantaran data video secara berterusan diantara dua
pengguna atau lebih yang berada di tempat berlainan. Video mengandungi bingkai ime;j
dan bingkai suara, ditangkap dan dimampatkan oleh unit pengkomputeran sebelum
proses penghantaran. Batuk menghasilkan bunyi yang tidak menyenangkan semasa
berbualan melalui sidang video dan manusia mempunyai tabiat untuk menutup mulut
dengan tangan supaya mengurangkan nade yang tidak menyenangkan itu. Kebolehan
mengesan tingkah laku untuk menutup mulut dan secara automatik menghalang
kemasukan audio untuk mengurangkan kesan hingar yang dihasilkan oleh batuk telah
dikaji dalam projek ini.

Proses yang melibatkan mengesan tingkah laku menutup mulut dengan
pendekatan pemprosesan imej boleh dibahagikan kepada tiga bahagian, iaitu pengelasan
piksel kulit manusia, pengekstrakkan kawasan kulit dan juga pengesan mulut dalam
pengekstrakkan kawasan kulit. Gaussian mixture model (GMM), Bayesian model, dan
Multi Layer Perceptrons (MLP) adalah tiga kaedah yang diketahui untuk pengelasan kulit.
GMM dipilih berdasarkan keperluan memori yang sedikit berbanding dengan kaedah
Bayesian dan kos pengkomputeran yang rendah berbanding dengan kaedah MLP.
Eksperimen telah menunjukkan pengelasan kulit manusia yang tepat amat diperlukan
untuk menghasilkan keputusan yang baik pada pengesan mulut dalam pengelasan
kawasan kulit.

Penglabelan sambungan komponen adalah satu algoritma pengekstrakkan
kawasan yang selalu digunakan dan disediakan dalam kesemua set perisian pemprosesan
imej digunakan untuk pengekstrakkan kawasan kulit yang telah dibentuk oleh pengelasan

piksel kulit. Dengan menggunakan pengekstrakkan kawasan, dalam kawasan terdapat
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tujuh rongga (dua rongga untuk alis mata, dua rongga untuk mata, dua rongga untuk
lubang hitung, satu rongga untuk mulut) dikesan sebagai “muka dan mulut dikesan”
kawasan yang hanya terdapat dua rongga akan dikesan sebagai “muka dengan mulut
tidak dapat dikesan” dan isyarat akan dihantar kepada sistem untuk menghalang audio
masukan secara berterusan, ini membolehkan bunyi batuk dituhankan secara automatik.
Sistem akan menghantar isyarat ke audio masukan untuk mebenarkan audio masukan
semula apabila mengesan “muka dan mulut dikesan”.

Dengan menggunakan tiga komponen yang telah dikenalpasti, satu prototaip
perisian telah direka dan dibagunkan. Keputusan menunjukkan penglaksanaan sistem
hanya boleh mengesan “muka dan mulut dikesan” dan “muka dengan mulut tidak dapat

dikesan” dalam keadaan unggul dengan tahap kelajuan 5 bingkai imej sesaat.
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CHAPTER1

INTRODUCTION

1.1 Introduction Project

Coughing is a common action that appears in our daily life. Normally, human did
not care so much about coughing, but the noise produced by coughing in a video
conferencing will be amplified and disturb the participants of the conference. Coughing
is a sudden and often repeatedly occurring reflex action started by simulation of sensory
nerves in the lining of the respiratory passage and there is a short intake of breath and
the larynx. This unpleasant sound come from coughing will make human feel
unconvinced where human®s ear did not suitable to hear this kind of noise and the ear
will lose their ability to hear if keep exposed to this noise for a long period.

Coughing produced unpleasant sound while communicating through video
conferencing and human being tend to cover their mouth with hand to reduce the volume
of the produced unpleasant sound. Making use of both the common reaction produced
by the human being and the camera used during the video conferencing, it is possible to
process the image frames captured by the camera to detect the coughing and mute the
input audio automatically.

When a user covers his mouth with hand to reduce the volume of noise generated

by coughing, his mouth will be blocked by the hand and hence cannot be seen in the



image captured by the camera. An image is formed by a two dimensional array of pixel
elements. The type of values stored in the pixels will be different depend on the type of
images produced by the camera. The type of value stored in each of the pixels of a color
image will be the color information representing the captured information. A lip with red
color will produce a region of pixels (depend on the distance of the lip to the camera, the
nearer the lip to the camera, the larger is the region) with red pixel values in the captured
image. A simple thresholding algorithm can be applied to detect the present of mouth
(region of red pixels) in the captured image. However, object with similar color within

the view point of the camera will be falsely detected as mouth too.

1.2 Problem Statement

To prevent the coughing sound to be heard by other people at other side through
the video conferencing, the input audio is suppressed while one of them is coughing. An
image processing approach is employed to detect the action of coughing (covering the
mouth with hand) and give a signal to the video conferencing system to suppress the
input audio.

A simple color thresholding method fails to detect the present of lips if object
with similar color is around the view point of the camera. Since the mouth is located
within the face region, the spatial information shall be made used to detect the present of
mouth.

The process of detecting the face region required firstly classified each of the
image pixels as “skin” or “non-skin” and subsequently groups all the nearby similar
pixels into regions. Color space is used for skin classification where the human‘s skin
pixels are in color. A lot of color spaces are widely use in image processing. RGB and
HSV are well known color space. Due to the time constraint, the RGB color space is
used in this project.

Thresholding is a simple method that can be used for the skin classification.
Using a valid skin sample, every pixels of an image can be decided easily as skin pixel

or non-skin pixel. However, with the growing of the number of skin sample, the process
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