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Fakulti: Sains Komputer dan Teknologi Maklumat 

Pengecaman tulisan tangan teks Jawi adalah satu tugas yang sangat mencabar 

di dalam bidang Pengecaman Aksara Optik (P AO) disebabkan Jawi adalah satu 

tulisan jenis bersambung. Tesis ini mengenegahkan teknik untuk memperbaiki kadar 

pengecaman teks Jawi tulisan tangan. Skema barn yang lebih cekap untuk 

prapemprosesan, penemberengan, penyarian fitur dan pemonnalan aksara, dan 

pengkelasan telah direka untuk memenuhi objektif tersebut. Dntuk prapemprosesan, 

kaedah pembetulan pencongan dan erotan menggunakan kaedah histogram orientasi 

cerunan (HOC) yang asalnya digunakan untuk dokumen Latin telah dimasukkan 

sebagai satu daripada modul prapemprosesan. Satu skema barn untuk 

penemberengan telah diperkenalkan. Ia berasaskan kepada gabungan kaedah unjuran 

profail histogram dan penentuan titik tembereng ubah suai (PIT) membentuk 

kaedah penentuan titik tembereng (PTT). Fitur-fitur disarikan daripada aksara yang 

telah ditemberengkan menggunakan tiga jenis fitur. Fitur-fitur ini ialah struktur, 

fitur Momen Tak-berubah (MTB) dan Taburan Pilrsel Hitam (TPH). Algoritma 

penyingkiran bahagian sekunder aksara Jawi (seperti titik-titik, A" " dan maddah) 

juga telah diperkenalkan supaya dapat mengelakkan daripada salah cam sekunder ini. 
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Ia perlu dipisahkan terlebih dahulu sebelum melalui proses p'engecaman. Hal ini 

dapat mengurangkan bilangan kelas aksara Jawi daripada 124 kepada 60. Sebanyak 

200 sampel setiap kelas aksara Jawi telah diujikan untuk tujuan pengkelasan. Dua 

aras sistem pengkelasan terdiri daripada Pengkelas Kumpulan berasaskan Ukuran 

Keserupaan (PKUK) dan Pengkelas berganda Genetik-Perambat-balik (PGPB). Di 

aras pertama, PKUK menggunakan fitur struktur dan MTB untuk mengelompokkan 

kesemua aksara. Tujuh jenis primitif diperoleh menggunakan fitur struktur, dan 

proses pengelompokan berdasarkan kepada jenis primitif ini. Fitur MTB digunakan 

untuk mengirakan ukuran keserupaan dan kemudian menentukan kadar pengkelasan 

untuk setiap kumpulan. Setelah kesemua sampel aksara telah dikelompokkan, PGPB 

digunakan untuk mengkelaskan setiap aksara dalam kumpulan masing-masing dan 

dilarikan secara berasingan. Kelas aksara yang terbanyak ialah 14 aksara. Di aras 

kedua, PGPB dilaksanakan dalam dua peringkat iaitu peringkat pembelajaran, dan 

peringkat ujian. Di peringkat pembelajaran, pengkelasan ini menggunakan fitur MTB 

dan TPH, manakala di peringkat ujian pengkelas ini menggunakan maklumat 

tambahan iaitu maklumat yang diperoleh ketika menyingkirkan juzuk sekunder, dan 

di samping fitur MTB serta TPH. Pemecahan masalah ini kepada dua aras telah 

mengurangkan masa pembelajaran yang diambil oleh pengkelas dan beIjaya 

menambah kadar pengecaman. Tesis ini membicarakan secara terperinci setiap 

algoritma dan prestasinya terhadap sampel yang digunakan didalam ujikaji. 

Perbandingan juga dibuat terhadap kaedah pengawalan pemberat PB menggunakan 

pendekatan Sifar, Rawak, serta Rawak Nguyen-Widrow, di samping pendekatan 

ubah suai AG. Prestasi menggunakan AG (ubah suai) memberikan hasil pengkelasan 

yang dijanjikan. 
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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment 
of the requirements for the degree of Doctor of Philosophy. 

HANDWRITTEN JA WI TEXT RECOGNITION USING MULTILEVEL 
CLASSIFIER 

By 

KHAlRUDDIN BIN OMAR 

April 2000 

Chairman! Ramlan bin Mahmod, Ph. D. 

Faculty : Computer Science and Information Technology 

Recognizing Jawi handwritten text is a difficult task in the area of optical 

character recognition (OCR) since Jawi is a cursive type language. This thesis deals 

with techniques for improving the recognition rate of a cursive script Jawi text 

recognition system. A new efficient scheme for preprocessing, segmentation, 

features extraction and normalization of characters, and classification has been 

designed and implemented to achieve this objective. For preprocessing, skew and 

slant correction methods using the gradient orientation histogram (GOH) that are 

originaly solved for Latin documents are included as one of the preproccesing 

modules. A new scheme for segmentation is proposed and its based on combinations 

of histogram profile projection and modified Determination of Segmentation Points 

methods to form Determination of Segmentation Points method (DSP). Features are 

extracted from segmented characters using three type of features, these are structure, 

Moment Invariant (MI), and Black Pixel Distribution (BPD). Removal of 

secondaries for Jawi character (such as dots as well as the other secondaries alif and 

maddah) are also introduced to avoid misclassifications due to these secondaries. 

They are separated before the characters are passed to the recognition process. This 
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removal is also reduced the number of classes to be processed from 124 to 60. Two 

hundred samples for each Jawi character classes are tested for classification 

purposes. The two level classification system consist of a group classifier based on 

similarity measure (GCSM) and multi classifier of Genetic Backpropagation 

(GBPC). At the first level, the GCSM used the structured and MI features to cluster 

all the characters. Seven types of primitives are obtained by using structured 

features, and the clustering process is based on these type of primitives. MI features 

are also used to obtain similarity measurement and to determine the classification 

rate for each group. After clustering all the sampels, the GBPC is used to classify all 

the characters within its group and implementation is done separately. The largest 

groups include only 14 characters of classes. At the second level, the GBPC is 

implemented in two steps, these include learning step, and testing step. In learning 

step, the classifier uses the MI and BPD features, while at the testing step, it uses 

the additional information previously recorded about the secondaries, as well as the 

MI and BPD features. By breaking this type of application into two levels of 

classification, the system has shown that the learning time taken was reduced and the 

recognition rate was increased. This thesis dicussed the details of each algorithm and 

its performance on the samples used in the experiment. We also present a 

comparison of several type of weight initializing for training BP such as zero value, 

random, and Nguyen-Widrow, as well as modified GA. The Performance of GA 

(modified) shows the promising results for classifications. 
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