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ABSTRACT

Human action recognition (HAR) has been a popular research topic and

received a huge attention for several decades due to its wide range of applications

such as security and surveillance, human computer interaction, health care and video

indexing. However, most research focus on either video or image sequence but very

few work is done on still images. The process of estimating pose configuration in a still

image is called as human pose estimation (HPE). One of the problems dealing with still

image for human action recognition is that there exist many articulated human points

which are difficult to be captured within a single image. Moreover, more often than

not, the ability to obtain the posture adds as an extra cue to the contextual information

for recognizing human action. Furthermore, excessive background elements are

unnecessary and often contribute to false detection of pose estimation algorithm. The

objective of this project is firstly to design an effective model in estimating human pose

or structure in still images by showing skeleton line of different size depicting different

parts of the human body. In order to analyze posture in still image, the low resolution

video is separated into several frames and each frame is enhanced by subtracting the

background for accurate detection. Then, the frame is parsed into pose estimation

algorithm to capture the human structure. From the result of performance evaluation,

background subtraction successfully increases the true positive rate (TPR) but not the

precision. On the other hand, the introduction of region of interest (ROI) successfully

increases the accuracy of HPE detection by 2.16 % in the positive rate and 16.46 % in

the negative rate for proposed evaluation when threshold is equal to 25. However, the

TPR of ROI enhancement (88.84 %) shows slightly lower than the original algorithm

(93.39 %) due to certain frames that were unable to be detected. As a conclusion, the

proposed method performed at least as good as those of the state-of-art methods in

estimating the human post and subsequently in classifying the human actions.
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ABSTRAK

Pengecaman aksi manusia (HAR) merupakan topik penyelidikan yang popular

dan mendapat perhatian yang besar sejak beberapa dekad ini disebabkan oleh pelbagai

aplikasi seperti keselamatan dan pengawasan, interaksi manusia komputer, penjagaan

kesihatan dan pengindeksan video. Namun, kebanyakan penyelidikan memberikan

perhatian pada video atau jujukan imej, hanya sedikit kerja sahaja yang dilakukan

pada imej pegun. Proses menganggarkan konfigurasi pose dalam imej pegun

dipanggil sebagai penganggaran postur manusia (HPE). Salah satu masalah yang

berurusan dengan imej pegun untuk mendapatkan pengecaman aksi manusia adalah

bahawa wujud banyak articulated titik manusia yang sukar ditangkap dalam satu

imej. Selain itu, lebih sering daripada tidak, keupayaan untuk mendapat postur

yang bertindak sebagai petunjuk tambahan maklumat kontekstual pengecaman aksi

manusia. Selain itu, elemen latar belakang yang berlebihan tidak diperlukan dan sering

menyumbang kepada kesalahan pengesanan algoritma pose anggaran. Objektif projek

ini adalah mereka model yang berkesan dalam penganggaran postur manusia atau

struktur dalam imej-imej pegun dengan menunjukkan garis rangka saiz yang berbeza

yang menggambarkan bahagian-bahagian tubuh manusia yang berlainan. Untuk

menganalisis postur dalam imej-imej pegun, video resolusi rendah dipisahkan kepada

beberapa bingkai dan setiap bingkai dipertingkatkan dengan mengurangkan latar

belakang untuk pengesanan yang tepat. Kemudian, bingkai tersebut dihuraikan dalam

algoritma pose anggaran untuk menangkap struktur manusia. Dari hasil penilaian

prestasi, penolakan latar belakang berjaya meningkatkan kadar positif sebenar tetapi

kekurangan ketepatan. Di sisi lain, pengenalan rantau kepentingan (ROI) berjaya

meningkatkan ketepatan pengesanan HPE sebanyak 2.16% pada kadar positif dan

16.46% dalam kadar negatif untuk penilaian yang dicadangkan apabila ambang

bersamaan dengan 25. Walau bagaimanapun, TPR bagi ROI (88.84%) menunjukkan

sedikit lebih rendah daripada algoritma asal (93.39%) disebabkan oleh bingkai tertentu

yang tidak dapat dikesan. Sebagai kesimpulan, kaedah yang dicadangkan akan

melakukan sekurang-kurangnya sama dengan kaedah terkini dalam menganggarkan

posture manusia dan kemudiannya mengklasifikasikan tindakan manusia.
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CHAPTER 1

INTRODUCTION

1.1 Problem Background

Due to the fast advancement of technology, Human Action Recognition

(HAR) and Human Pose Estimation (HPE) had become hot research topics in image

processing and computer vision communities. Various applications can benefit from

these technologies, especially in detecting certain activities or as important factor in

decision making. HAR focuses on classifying the action of human while HPE is used

to estimate the configuration of human-parts in a still image. Most of the existing

human detection is done based on video and image sequence [1]. Figure 1.1 shows

the process of action classification solely depends on HAR. This type of HAR largely

depends on Motion History Image, which is able to record down the motion into a

single image [2].

Figure 1.1: HAR without using HPE

Although HPE and HAR have different goals, some researchers prefer to use

HPE as an intermediate stage for HAR [3] because Motion History Image is unable

to detect very small action like waving hands repeatedly. Figure 1.2 shows the block

diagram of action recognition that used HPE as an input. Furthermore, there are only

a few research works being done on HPE compared to HAR. Besides, HPE is much

more simple than HAR model [4].
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Figure 1.2: Pose estimation based HAR

1.2 Problem Statement

One of the main problems in Human Pose Estimation (HPE) is human has

many articulated human joints which are difficult to be captured just within one single

still image [3]. Furthermore, pose may differ for different people even though for the

same action like running and sitting.

Most of the existing algorithms use high resolution still images or high

occupancy images as the inputs to the HPE algorithm. However, in some situations

the quality of images stored such as Closed-Circuit Television (CCTV) footage is of

low resolution due to limited storage space. According to Marcin Eicher, poor quality

image is one of the main factors that increases the failure rate of the HPE algorithm

[5]. Furthermore, too much of background elements can cause either incorrect or poor

pose estimation.

Lastly, an alternative evaluation method is required to distinguish the

performance by adding the image modification as preprocessing stage. This is due

to the current evaluation method proposed by existing HPE paper is using MATLAB-

based tool based which makes it harder to be implemented in using C++ program.

1.3 Objectives

The proposed HPE project has the following objectives:

1. To introduce background subtraction method in existing human pose estimation

method in image sequences.

2. To implement region of interest in improving the performance of human pose

estimation in image sequences.

3. To propose an evaluation method which is able to produce comparable result.
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1.4 Scope of Project

In this project, C++ will be used for implementing the language of HPE

algorithm. All analysis is done under offline condition for in still images focusing

on walking and standing. Besides, the dataset of low resolution image comes from

a single frame of the half-resolution Phase Altering Line (PAL) standard video. A

half-resolution PAL standard video contains characteristic of 384 x 288 pixels and

25 frames per second. Moreover, the provided video must face the subject in upright

position with stationary background. Lastly, The HPE algorithm only target one people

at a scene.

1.5 Organization

This chapter describes an overview of the project, problem statement,

objectives and scope of this project.

Chapter 2 is the literature review related to this project. The background studies

include HPE, the pixel resolution of still image and others. The comparison of related

works also will be discussed at the end of this chapter.

Chapter 3 presents the methodology of this project, which includes the system

framework, the system block diagram, the formula of performance evaluation and the

Gantt Charts of this project.

Chapter 4 analyzes and discusses the results from findings. This chapter also

compared the performance of algorithms.

Chapter 5 concludes this project and provides some recommendation for future

works.
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