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Abstract: Graph coloring problem divides the vertices of the graph into disjoint sets and the vertices in each set
are assigned by the same color under the constraints that adjacent vertices can not be assigned the same color
and the number of colors is the smallest. Since graph coloring problem belongs to the class of NP-complete
problems, the complexity for solving the graph coloring problem increases exponentially with the number of
vertices. The performance of solving graph coloring problem by general-purpose processors decreases
significantly when the number of vertices is large enough. This paper implements a dedicated hardware
accelerator for solving graph coloring problem based on Field Programmable Gate Array (FPGA). Firstly, by
utilizing the rule of FPGA modular design, the hardware architecture for solving graph coloring problem based
on the backtracking is proposed and implemented. Secondly, the relationship between the resource consumption
of FPGA and the number of vertices is analyzed. Finally, the general-purpose processor and FPGA can
communicate through universal asynchronous transmitter-receiver protocol. The experimental results show that
the running time of graph coloring algorithm based on FPGA is about an order of magnitude smaller than that
of graph coloring algorithm based on software on general-purpose processors. Besides, the resource consumption
of FPGA is linear with the number of vertices and the time consumption at each iteration is independent of the
number of vertices.
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