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Pendekatan perlombongan data boleh digambarkan sebagai proses menukar saiz besar 

dan tidak terkawal data ke dalam bentuk data yang lebih mudah dan berguna. Projek ini 

menggunakan pendekatan penambangan data untuk mencapai kestabilan manusia apabila 

gerakan terlibat. Dalam projek ini, kita melibatkan aktiviti-aktiviti yang dilakukan oleh 

manusia yang normal untuk mengetahui postur sempurna untuk mereka melakukan aktiviti itu. 

Perlombongan data terdiri daripada beberapa peringkat iaitu pengumpulan data, data pra 

pengolahan, pemprosesan data dan penemuan pengetahuan. Data dianalisis dengan 

menggunakan sekumpulan orang yang terdiri daripada 10 orang dari umur yang berbeza dan 

penampilan fizikal. Dengan menerapkan pendekatan perlombongan data kepada usul manusia, 

kita boleh mengelakkan kecederaan dan mengambil langkah keselamatan yang sewajarnya. 
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Abstract 

 

 Data mining approach can be described as the process of converting a big and 

uncontrolled size of data into a more simple and useful form data. This project uses data mining 

approach to access human stability when a motion involved. In this project, we involve the 

activities perform a normal human being to find out the perfect posture for them to do that 

activity. Data mining comprises of few stages which are data collection, data preprocessing, 

data processing and knowledge discovery. Data are analysed by using a group of people consist 

of 10 people from different age and physical appearance. By applying data mining approach to 

human motion, we can avoid injuries and take proper safety precautions.   



 

1.0 Introduction 

 Data mining can be defined as the process of analyzing the data collected using different 

method of study to obtain useful information from it for further knowledge discovery. The 

method used in this study are data collection, data preprocessing, data processing and 

knowledge discovery. [1] Data mining technique had been used in various sector and 

applications for example bike-sharing travel behavior, elite athlete injuries and others. [2] [3] 

 Data mining also had been very useful in the field of combining complex networks, it 

is easier to use data mining approach to solve complex problem, even though there are 

advancement in the computer technology but there is also got increases in the size data that 

need to be extracted. Hence, this is where data mining plays a vital role by provide a enough 

space for the complex data to be extracted. [4] Data mining also has a big influenced on a 

nowadays social media. It helps to reduce the noise, large, unstructured and dynamic data in 

the social media by using tie strength recognition to solve the uncertainties arise where 

handling with complex data. [5] 

  Data mining approach used to find accident patterns in the extractive industry used two 

method of study which are selection of variables and methodology design. For selection of 

variables is basically data collection with respect to the variables fixed that causes accident in 

the industry which are age group, day which accident occur frequently, working environment, 

specific physical activity, deviation of accident occurs, contact with victims, days on leave, 

type of injury, part of body. Whereas, the methodology design is the process where the data 

collected being processed and useful information extracted to conduct the study. Another 

example is the promises and challenges using data mining approach. In this study, the method 

proposed to be used for the data mining are predictive modeling, clustering, data 



summarization, dependency modeling, change and deviation detection. In this study, predictive 

modeling is the data collection depending on the variable, data summarization and clustering 

are data processing, dependency modeling and deviation detection are knowledge discovery.  

Data collection are the process of collecting data which are necessary and useful 

information from the targeted variables by conducting experiments. In our study, we are 

required to video captured a group of people which consist of 10 people from different physical 

appearance such as different height, different weight and different abilities running on treadmill 

at same angle of inclines. This 10 people consist of different age. Our study is mainly focus 

changes on the body postures of the person at one and half minutes’ duration. Hence, the person 

movement is recorded and the image is snap out for every interval of 5 seconds to be processed.  

The improvement of our study compares to other study, our study had data 

preprocessing. The reason for us to conduct data preprocessing are the data obtain in the real 

are basically incomplete, noisy, inconsistent. Thus, the outcome will have a lot irrelevant data, 

outliers and not accurate. If the data obtain is less quality, then the data mining results also will 

be less quality. Hence, we conduct data cleaning, data reduction, data integration and data 

transformation to improve the quality of the data. Data cleaning is where we identify the 

outliers and noisy data and remove them and correct not consistent data. Data reduction is 

where we reduce the data from image form to a simpler form by extracting information to 

construct graphs. Data integration is where we join data for all the video taken to produce an 

analysis. Data transformation is where the information from the analysis are normalized and 

smoothen. 

Human motion is inconsistent since each of us have different speed of movement. 

Everyone differ from each other in physical appearance. The classification of human motion is 

very hard especially the experiment conducted by capturing subject which is human in 3-



dimension while data processed is only in 2-dimension. Hence, the will a great number of loss 

in depth of information from the video extracted to image. Thus, this may reduce the number 

of readings taken. The problem faced in this study is there may be missing of information when 

the transformation of data takes place. 

The general objective of this study is to use data mining approach to obtain best result 

for a person body balance. The specific objectives of this project are to estimate the balanced 

position for human body by using data mining approach and to identify the best posture for a 

person when he is running on an inclined treadmill which is external disturbances for the 

person. A lot of previous work has been conducted on studying the human motion for example 

human motion estimation model based on 2D movement data to study the suitable human 

posture for different daily activities [6], 3D motion tracking by using particle filter algorithms 

[7], effect of distributed vibration power absorption on human arm at different postures [8], 

human action recognition using a sequence of key poses and atomic motions [9] and effect of 

PCL properties and balancing techniques at human leg and ligaments [10]. In this project, we 

analyses the effect of external perturbation on human body by using data mining techniques 

that is what different from previous work different.   

 Data mining approach had been used for finding accident pattern in extractive industry. 

The main objective of this work is to figure out patterns of non-fatal accidents in the Portuguese 

mineral extractive industry, hereafter called simply extractive industry. The main method used 

in this study is selection of data variables and methodology design. Selection of data variables 

is where the data is collected and tabulated. Methodology design is where all the collected data 

is being processed and required information was extracted to do further knowledge discovery. 

The limitations of this study are the data collected didn't undergo the process of data 

preprocessing. Other than that, there was a study had been done to explain the promises and 

challenges using data mining approach. This aim of this work is to provide an overview of this 



growth of this research area, briefing of the basic techniques, and provide an explanation of 

how they are used in some applications. The limitation of this study is this study can't develop 

mining algorithms for classification, clustering, dependency analysis, and changes detection 

that measure to large databases. 

The inspiration to conduct this study are usefulness of data mining approach to study 

human motion and human balance. Besides that, these data are obtaining from people from 

different physical appearance which enables us to find out how different people react when 

their stability affect by external disturbances. Thus, we will be able to figure out the impact of 

data mining in human motion analysis. The study outcome can be used for future application, 

to reduce injuries faced by athletes and to design robotic arm to be used in industry. 

2.0 Methodology 

2.1 Introduction 

 In this project, the major motive is tabulate and conclude the effect of any perturbation 

factor to human body using data mining approach. Data mining can be defined as a process of 

converting data into database and further study the outcome to obtain knowledge about data 

being studied. Data mining is the analysis stage of the “knowledge discovery in databases” 

process. In this project, the iPhone camera used to capture video of the 10 people from different 

age and physical apperance running  on a treadmill which has three inclination angle that is 8°, 

18° and 28°  to obtain a raw data and the raw data is further processed to more simpler form 

by considering different parameter such as position of stronger leg, distance between the 

persons both leg, body mass index (BMI), time required per reading of the recording and further 

process using Waikato Environment for Knowledge Analysis (WEKA) software to obtain 

result. 



 The study of this project is divided into four level of process which are data collection, 

data preprocessing, data processing followed by knowledge discovery. 

2.2 Data collection 

In this study, data collection is the process of collecting raw data which contain useful 

information that can be extracted to became a simpler form of data that can be processed. 

IPhone 6s camera which has 12-megapixel, ƒ/2.2 aperture and auto image stabilization camera 

that able to do 720p HD video recording at 30 fps used to record 10 people that are gathered 

who from different age and physical appearance to collect data for this experiment who are 

from different age and physical appearance. Each person required to run on the treadmill with 

the three-different inclined angle which are 8°, 18° and 28° angle about time interval 15 

seconds per reading. There will three reading taken for each of the inclination angle.  The 

iPhone camera is placed at the distance of 1.5 meter from the person who is running on the 

treadmill at the side of the person when the recording taken. This is because at that distance 

full body clear view can be obtained. The distance between camera and the treadmill is fixed 

throughout the experiment conducted and the position of treadmill is fixed throughout the 

experiment. This is because to avoid disruption in the raw data collected. The camera is placed 

exactly in-line by fixing it on tripod stand with the body of the person before running to avoid 

mistake in data taken and for better view of the person. The height and weight of the person 

are recorded and body mass index of the person are calculated. 



 

Figure 1 Field of view for an in-line came to the object 

2.3 Data Preprocessing 

Data preprocessing basically can be defined as the process of removing or filtering the 

irrelevant data and only keep the useful data for further analyzed. In the study, five images is 

then snapped out for each reading taken at 3,6,9,12,15 seconds of the recording taken. This 

step is repeated to all three-inclination angle. Then, the images snapped out are input into 

Adobe Photoshop Cc software the x and y coordinate of hip, knee and ankle of each person for 

each image are then measure using ruler tool in the Adobe Photoshop Cc software. After that, 

all the data collected are transfer into table in Microsoft Excel software which includes person 

as subject, position of stronger leg for hip, knee and ankle for all three inclinations for all 

reading s taken, distance between both feet for all three-inclination angle, body mass index 

(BMI), prediction of stability according to the result obtained into table. This data will useful 

for further analysis. The Microsoft Excel readings are separated for each to obtain average to 

maintain the accuracy of the result obtained.     



 

Figure 2 Example of images snapped for 1st inclination angle and 2nd Inclination angle 

 

Figure 3 Example of image snapped from 3rd inclination angle 

 



2.4 Data Processing  

 The process of grouping the data preprocessed by the information of data analyzed 

which matches and meets our requirement of study called data processing. The grouping can 

be done by image classification using Weka software. The data file from the Microsoft Excel 

(.xlsx) are save as CSV (.csv) file to be opened in Weka software. Waikato Environment for 

Knowledge Analysis (Weka) is a one of machine learning software that are developed using 

Java programing language that have visualization tool and programmed for data analysis and 

predictive modelling. After the data file opened in the Weka software, filter is applied and two 

different type of classification which classification for stability and classification for distance 

between leg. Decision tree are obtained and the percentage of accuracy are obtained from the 

result from Weka software. 

  

 

Figure 4 Example of decision tree obtained from Weka software 

 



 

Figure 5 Examples of result obtained from Weka software using decision tree 

 

2.5 Knowledge discovery  

Knowledge discovery basically is the process of understanding the data, analyzing and 

interpretation of data and conclude based of information obtained. For this study, graphs are 

plotted based on data grouped of stability, distance between both leg and graph showing the 

relation between body mass index (BMI) and stability. A conclusion is made based on the 

results obtained. 



 

Figure 6 Examples of graph obtained from Microsoft Excel 

3.0 Result and Discussion 

3.1 Classification for stability 

 

 

Figure 7 Stability clasification result 



 

Figure 8 Decision tree for stability classification 

Thus, the result obtained from Weka software states that 96 % accuracy for prediction 

made based on the data obtained from the excel file are correct. The prediction is made based 

on the position of hip, knee and ankle position. When a person is static, the position of body 

won’t change move. Hence, the person is at stable condition. As the angle of inclination 

increases, the 10-people running on treadmill have huge different in their hip, knee and ankle 

from their initial positions. This proves that a person can’t stay still as the external factor which 

in this case angle of inclination affects the stability of the human.  

 

 

 

 

 

 

 



3.2 Classification for distance between both leg 

 

Figure 9 Classification for distance between both legs 

 

Figure 10 Decision tree for distance between both legs 

 This indicate that distance between both legs play a vital role for stability of a person 

when an external factor effects. This different is caused due to as the angle of inclination 

increases, a person need to place a bigger foot step when he is running to stable himself. This 



eventually proves that a person can’t stay stable as the running is a continuous action, the 

person need avoid injuries. By remain still, the person will fall and will have injuries. 

4.0 Conclusion  

 Data mining approach is a very useful way to extract data from the a set of information. 

Data mining also helps to transform a large set of uncontrolled data to be simplified and 

converted into a more smaller and simpler form. Human motion are related to stability of a 

person, a person stay stable when he is static but he needs to always stay stable in order to 

avoid injuries data mining approach can give a person the ideal position for each of a persons 

daily activities. Based on our result , as the inclination angle increases, the stability of the 

person decreases. 
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