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ABSTRACT

Manual handling is one of the primary causes of body discomfort. If motions are repeated
frequently, such as every few seconds, and for prolonged periods such as an eight-hour
shift, fatigue and muscle strain can happen. Body discomfort can occur in every part of the
body, such as the neck, arms, waist, spine, legs, and feet. To reduce body discomfort
among manual workers, many researchers have carried out studies on body discomfort.
Previous studies usually used the traditional method, which is by carrying out surveys of
manual workers using specific questionnaires. A questionnaire that is often used is the
Nordic Musculoskeletal Questionnaire (NMQ). The questionnaire is designed to find out
about discomfort that occurs in all parts of the subject’s body. The traditional method
cannot detect body discomfort automatically because no automatic system is used.
Furthermore, the Closed-Circuit Television (CCTV) used in factories nowadays is used for
security purposes, not for ergonomic purposes. Therefore, the goal of this research is to
design a vision system that monitors body discomfort in manual workers. It is done by
using a new method, the image histogram. The methodology proposed is the development
of a vision system using Python and SimpleCV software for recording images and image
analysis. The output of the image analysis is a red-green-blue (RGB) histogram which
shows the pixels of the gray scale color distribution. The image analysis is done every
three minutes for 30 minutes. The results show that when the worker is moving in order to
carry out his or her work, the RGB histogram also changes. When the histogram 1is
changing throughout the period of 30 minutes, it is found that the person is likely to feel
body discomfort regardless of which part of the body is involved. By also referring to the
image frame, it is proven that the worker is experiencing body discomfort within the 30
minutes. To support and strengthen the results, NMQ analysis is also used. The
experiments are done by conducting three types of experiments on the fitting process,
milling process, and turning process. Nine subjects participated in these experiments. The
results show that seven of the subjects experienced body discomfort in the range of the
hypothesized limit time. From all the results, including the histograms, it is shown that the
system can monitor body discomfort successfully.

Key words: Manual handling, body discomfort, image histogram.



ABSTRAK

Pengendalian manual adalah salah satu punca utama ketidakselesaan badan. Jika diulang
dengan kerap, seperti setiap beberapa saat dan untuk tempoh yang lama seperti syif lapan
jam, keletihan dan ketegangan otot boleh berlaku. Ketidakselesaan badan boleh berlaku
dalam setiap bahagian badan seperti leher, lengan, pinggang, tulang belakang, dan
bahagian kaki. Kajian sebelum ini biasanya menggunakan kaedah tradisional, iaitu
dengan melakukan kaji selidik ke atas pekerja dengan menggunakan cara soal selidik
yvang tertentu. Tambahan pula, Televisyen Litar Tertutup yang digunakan di kilang pada
masa kini adalah untuk tujuan keselamatan, bukan untuk tujuan ergonomik. Oleh itu,
matlamat kajian ini adalah untuk mereka bentuk sistem visi yang memantau
ketidakselesaan badan pada pekerja manual. la dilakukan dengan menggunakan kaedah
baru iaitu histogram imej. Kaedah yang dicadangkan adalah dengan membangunkan
sistem visi menggunakan Python dan perisian SimpleCV untuk rakaman imej dan analisis
imej. Output analisis imej adalah histogram merah-hijau-biru (RGB) yang menunjukkan
piksel pengagihan warna skala kelabu. Analisis imej dilakukan setiap tiga minit, selama 30
minit. Keputusan menunjukkan bahawa apabila pekerja bergerak untuk melakukan kerja
mereka, histogram RGB juga berubah. Apabila histogram sentiasa berubah dalam tempoh
30 minit, pekerja itu mungkin mengalami ketidakselesaan badan tanpa mengira mana-
mana bahagian badan .Dengan juga merujuk kepada sesuatu imej, ia membuktikan
bahawa pekerja yang mengalami ketidakselesaan badan dalam tempoh 30 minit. Untuk
menyokong dan mengukuhkan keputusan, analisis NMQ juga digunakan. Eksperimen
dilakukan dengan menjalankan tiga jenis eksperimen iaitu, proses pemasangan, proses
pengisaran dan proses perubahan. Sembilan subjek telah dipilih untuk menyelesaikan
eksperimen ini. Setiap subjek mempunyai rekod kesihatan yang berbeza. Keputusan
menunjukkan bahawa tujuh daripada sembilan subjek mengalami ketidakselesaan badan
dalam lingkungan masa hipotesis. Keseluruhan keputusan menunjukkan bahawa sistem
tersebut boleh memantau ketidakselesaan badan dengan jayanya.

Kata kunci: Manual pengendalian, ketidakselesaan badan, histogram imej.
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NOMENCLATURE
EQ5SD - A standardised instrument for use as a measure of health outcome
Trimata - Name of the vision system
H - Unit of Motion History Image
Img - Image (Python code)
Len - Length (Python code)
Matplotlib - Plot module (Python code)
CAM 1 - Camera 1
CAM 2 - Camera 2
CAM 3 - Camera 3
PO-P9 - Point 0 to Point 9
SYMBOLS
T - constant 255 corresponding to 8 bit pixel representation
A - Delta
X - X-axis
y - y-axis
t - Time

X1X



