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-ABSTRACT-

Image Superimposition for the Individual Identification Using
Computer Vision System

Ha-Jin Kim* D.D.S., M.S.D.., Ph.D., Min-Goo Kang** M.S.D., Ph.D.
Jong-Hoon Choi* D.D.S., M.S.D., Chong-Youl Kim*** D.D.S., M.S.D., Ph.D.

+ Department of Oral Medicine, College of Dentistry, Yonsei University
*x Department of Information and Communication Engineering, Honam University
xxx National Institute of Scientific Investigation, Department of Oral Medicine,
College of Dentistry, Yonsei University

In this thesis, a new superimposition scheme using a computer vision system was proposed with 7 pairs of skull
and ante-mortem photographs, which were already identified through other tests and DNA fingerprints at the Korea
National Institute of Scientific Investigation. At this computer vision system, an unidentified skull was caught by
video-camcoder with the MPEG and a ante-mortem photograph was scanned by scanner. These two images were
processed and superimposed using pixel processing. Recognition of the individual identification by anatomical
references was performed on the two superimposed images. These results were as followings.

1. For the enhancement of skull and ante-mortem photographs, various image processing schemes, such as SMOOTH,
SHARPEN, EMBOSS, MOSAIC, ENGRAVE, INVERT, NEON and COLOR TO MONO, were applied using 3*3
window processing. As an image processing result of these methods, the optimal techniques were NEON, INVERT
and ENGRAVE for the edge detection of skull and ante-mortem photograph.

2. Using various superimposition image processing techniques (SRCOR, SRCAND, SRCINVERT, SRCERASE,
DSTINVERT, MERGEPAINT) were compared for the enhancement of image recognition.

3.By means of the video camera, the skull image was inputed directly to a computer system ; superimposing it on
the ante-mortem photograph made the identification more precise and time-saving.

As mentioned above, this image processing techniques for the superimposition of skull and ante-mortem
photographs simply used the previous approach, in other words, taking skull photographs and developing it to the
same size as the ante-mortem photographs. This system using various image processing techniques on computer
screen, a more precise and time-saving superimposition technique could be able to be applied in the area of individual
identification in forensic practice.

Key words : superimposition, computer image precessing, ante-mortem photograph, individual identification
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