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Implementation of the Image Processing Algorithm
for HPV DNA chip

Jong-Dae Kim. Seok-Hee Yeon, Yong-Up Lee, Jong-Won Kim?*

& 9

B =R HA Agristel 990e] B IFR% violelX(papillomavirus) & F535}7] #13F HPV-DNA 3
9] daremtE PEalprobe)?] 1218 slohdz 7 RElelle] aabi(hybridization) o5& AAalr] #3
akz] wbHe] T ek Aelch HPV-DNA & 2232 HPVE ohd7] s1at w&alEa} dxl 483}
P dbgshe cHAER TAslel slek A A $EA B gt vireh Yoidez aHEe Yeld E
Bi(dotter) 9} 27U (scanner}] FUE vhe eapbg Zheth 38 7 WAl ARAUHEE Fol] A3 4
A A Qo B 2 oASE AdARS 92l B8 Qldzhs APARE SR A A
o HFeR wiFE aw, A GNE RS BReke wbdE AAYd s AR AYgE
(matching measure)2. sl =1715e] Adea #1=[el Hepe Htd Fhl sPgHoR MAE &L 4 v
e A8 FEl uank =@ o)ul ANE APEES SA(feaure) ghom A5l 47fe] FE ©EA]
Hak BF 53 Gd FFclassification)sbd ©FA0) ARG o7 5] ol o= ks AY Ao B
et

Keywords: HPV, BNA chip, prior knowledge, template matching, normalized correlation

-ABSTRACT

This paper addresses an image processing technique for the human papillomavirus (HPV)
DNA chip to discriminate whether the probes are hybridized with the target DNA. HPV DNA
chip is designed tn determine HPV geno-types by using DNA probes for 22 HPV types. In
addition to the probes, the HPV DNA chip has markers that always react with the sample DNA.
The positions of probe-dots in the final scanned image are fixed relative- to the marker—dot
locations with a small variation attributable to the accuracy of the dotter and the scanner. The
probes are quadruplicated to enhance diagnostic fidelity. Prior knowledge including the marker
relative distance and the replication information of probes is integrated into the template
matching technique with normalized covariance measure. It was demonstrated that the
employment of both of the prior knowledges can be accomplished by simply averaging the
template matching measures over the positions of the markers and probes. The resulting

proposed scheme vields stable marker locating and probe classification.
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