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In this paper, we present the pattern matching of autoradiogram images obtained with two-dimensional

gel electrophoresis based on the RLGS (restriction landmark genomic scanning) method[1]. After

detecting several thousand of spots, the structured features of the spot pattern is extracted and

represented as a structured graph.

The problem is matching two or more images to detect di�erences among RLGS patterns. Because

of nonlinear distortion and density variation of a RLGS image, a simple pattern matching algorithm

base on correlation does not succeed. We have developed a robust and fast matching algorithm by

means of Delauney net and relative neighborhood graph (referred to as DN and RNG, respectively.)

The graph matching starts with the initial points which are given manually in both graphs. And then,

it progresses with breadth-�rst search, using RNG as a guide for matching with DN and evaluating

both geometrical factor and image density of corresponding spots. That is, the algorithm traverses

RNG, minimizing the following function for the depth k.
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where for the vectors u and v, S(u; v) =
(u;v)

jujjvj , a
(k)
i is either the i-th vector corresponding the directed

arc to be traversed or the virtual vector directed to the node which is directly connected from the

destination node of the \real" directed arc. F is the mapping from arcs of the RNG in the reference

image to arcs of the DN in the object. In addition, Pr(x) is the vector representing a reference

subimage centering the destination point of x and Po(x) means the similar vector with respect to

the object subimage. In addition, our algorithm eliminates redundant paths, by using thresholds of

di�erence of the corresponding arcs, i.e, (1) arccos(S(u; v)), (2) jjuj � jvjj, and (3) i-th term of Ek.

Here, we should select the respective values as thresholds, taking statistics of a variety of patterns.

Applying our matching algorithm to the whole RLGS patterns, one is the reference RNG (a) with

2104 nodes and 2891 arcs and the other is the object DN (b) with 1336 nodes and 3797 arcs as shown

in �gure 1, about a thousand pairs were matched, of which 97.5% are correct. And it took only 9.8 sec

to perform the matching on DOS/V computer(Pentium/75MHz with 16MB EDO-DRAM) running

with Linux.
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(a) Matched RNG of the reference RLGS Pattern.

(b) Matched DN of the object RLGS Pattern.

Figure 1: Matching RNG with DN.


