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ABSTRAK

Penelitian ini bertujuan untuk menguji efektifitas dalam pengembangan
algoritma Gray Level Co-occurrence Matrix (GLCM) dalam melakukan
tugas ekstraksi ciri citra sidik jari manusia dan merancang sistem aplikasi
identifikasi sidik jari berdasarkan algoritma GLCM. Data dalam penelitian ini
adalah citra sidik jari ibu jari tangan kanan manusia, dan metode
pengambilan datanya menggunakan fingerprint reader. Untuk meningkatkan
kualitas gambar citra sidik jari mentah digunakan proses image enhancement,
yang dapat membantu meningkatkan kinerja pengenalan. Eskperimen
pengujian sistem dilakukan terhadap citra sidik jari dari 50 responden
heterogen masing-masing sebanyak 8 scan. Pengujian dilakukan pada 4 arah
sudut orientasi GLCM (yaitu 0°, 45°, 90°, dan 135°) dengan tiga skenario : (1)
Pengujian dengan variasi jarak piksel antar tetangga; (2) Pengujian dengan
variasi level keabuan; dan (3) Pengujian dengan variasi jumlah template pada
basis data. Hasil pengujian menunjukkan laju Kinerja pengenalan meningkat
dengan semakin kecilnya jarak piksel antar tetangga dan semakin banyaknya
jumlah template citra sidik jari dalam basis data. Algoritma GLCM mampu
mengenali tekstur citra sidik jari dengan mencocokan empat ciri statistiknya,
yaitu contrast, correlation, energy dan homogeneity, dimana Kkinerja
pengenalan tertinggi sebesar 98,84% dicapai dengan offset jarak antar piksel
ketetanggaan sebesar 1 piksel pada semua arah sudut orientasi, jumlah level
keabuan 32, dan jumlah template citra sidik jari dalam basis data sebanyak 5
template. Hasil penelitian ini menyarankan implementasi sistem identifikasi
sidik jari dengan GLCM dilakukan secara otomatis antara proses akusisi citra
dan pengenalan citra secara online sehingga dapat meningkatkan efisiensi
proses pengenalan, menghemat biaya alat dan waktu. Selain itu disarankan
ada penelitian lebih lanjut dengan topik serupa dengan melibatkan ciri-ciri
statistik GLCM lainnya sehingga dapat memberikan pengetahuan dan
pemahaman lebih baik tentang tekstur citra sidik jari manusia dan ciri
statistik GLCM.

Kata kunci : sidik jari, pengenalan, algoritma, GLCM, Gray Level Cooccurrence
Matrix.
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ABSTRACT

The aim of this research was to investigate the effectiveness in the
application of Gray Level Cooccurrence Matrix (GLCM) algorithm in
developing the task of feature extraction of human fingerprint images, and to
design the application system of fingerprint identification based on GLCM
algorithm. This research used fingerprint images of human right thumbs as
data, and for data collection method, | used fingerprint reader. To improve
the image quality of raw fingerprint images, | used image enhancement
process which can help improving the recognition performance. Research
experimentation conducted on the fingerprint images of 50 heterogeneous
respondents which each respondent was taken by 8 scans respectively. Tests
conducted on 4 orientation angles of GLCM (i.e., 0°, 45°, 90°, and 135°) with
three scenarios: (1) Testing with variation of distance between neighboring
pixels, (2) Testing with variation of gray-level, and (3) Testing with
variations of number of templates in the database. The results showed the rate
of recognition performance increases with the smaller distances between
neighboring pixels and the increasing in number of templates in the
fingerprint image database. GLCM algorithm was able to accurately
recognize the texture of fingerprint images by matching four statistical
features, i.e., contrast, correlation, energy and homogeneity, where the
highest recognition performance was achieved by 98.84% with the distance
between neighboring pixel offset by 1 pixel in all orientation angles, number
of gray-level 32, and with all templates in the fingerprint image database (i.e.,
5 templates). This research suggested the online implementation of
fingerprint identification system with GLCM, using automatic process
between image acquisition and recognition to improve the efficiency of
recognition process, saving instrument costs and time. In addition, it was
suggested for future research on similar topics to involve more statistical
features of GLCM so it can provide better knowledge and understanding of
the human fingerprint image textures and GLCM statistical features.

Keywords: fingerprint, recognition, algorithm, GLCM, Gray-Level Cooccurrence
Matrix.
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