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Abstract Learning from structured data, such as graphs, is an important problem in machine
learning. Kernel method is regarded as a powerful solution to such a problem. This paper focuses
on molecular graph classification and, following Swamidass et al.”s work, proposes an improved
method using combo-dimensional kernels. The proposed method first constructs 2D kernels com-
bined with 1D information to describe chemical characteristics, and to describe physical character-
istics, it then constructs 3D kernels based on geometrical information and related molecular me-
chanics knowledge. Furthermore, inspired by ensemble learning with multiple dimensions, the
method finds the optimal kernel combination by quadratically constrained quadratic programming.

Experiments show that the proposed method outperforms existing algorithms.
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