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Abstract Microarray is a new technique for gene expression experiment, which has gained
biologist’s attention for recent years. This technology enables us to obtain hundreds and thousands
of expression of gene or genotype at once using microarray. Since it requires manual work to analyze
patterns of gene expression, we want to develop an effective and automated tools to analyze
microarray image. However it is difficult to analyze DNA chip images automatically due to several
problems such as the variation of spot position, the irregularity of spot shape and size, and sample
contamination. Especially, one of the most difficult problems in microarray analysis is the block and
spot addressing, which is performed by manual or semi automated work in all the commercial tools.
In this paper we propose a new algorithm to address the position of spot and block using a new
concept of regular structure grid searching. In our algorithm, first we construct maximal &-regular
sequences from the set of input points. Secondly we calculate the rotational angle and unit distance.
Finally, we construct &-regularity graph by allowing pseudo points and then we compute the
spot/block address using this graph. Experiment results showed that our algorithm is highly robust
and reliable. Supplement information is available on http://jade.cs.pusan.ac kr/ autogrid.
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Algorithm: Computation of Rotational Angle
Input: p_.; /*set of ypg ., which is regularity with distance.*/

Output: g /smicroarray rotational angle*/

- anglel = 0; /* sum of angles which is larger than 0 */

- angle2 = 0; /* sum of angles which is smaller than 0 */

;= 0; /x the set of » which is number of anglel */

* m =0 /= the set of » which is number of angleZ +/

gy = 0: /+ the set of 5 which is number of other(angle is 0) +/

for each element R . in set R

Point pl, p2 = first and second point in Row)

¢ = atan(pl.p2);
if g > 0 then anglel +=¢. pt++: endif
else if g < Othen angleZ+=¢: y5*+; endelsif
else then mtts endels
endfor
if max( s, n, ) = nthen granglel/ p:  endif
else if g > 0 then Fangled n;  endelsif
else then 8= 0 endels
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Algorithm: Construction of regularity using a pseudo point

Input: (i/* set of transformational ¢, ¢/
Qutput: g /* set of p— laritys */

MakeRegularity(x coordinate);

MakeRegularity(y coordinate);

Function MakeRegularity(coordinate coord)
sort ¢ by coord position;
while all element ¢, in set C;
for each set of points which are located in same coord coordinate
i dispipis) > dy
if dist(p i, )= disKp', p ;) and collinear (p, 5 p..))

add p, ” in regularity reg o
endif
else
add reg ey M 2 R
endelse
endif
else

add p . in regularity.
endelse
endfor

endwhile
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