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Analog Cellular Nonlinear Circuits—Based
Dynamic Programming with Subgoal Setting
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Abstract - A fast optimal path planning algorithm using the analog Cellular Nonlinear Circuits(CNC) is proposed. The
analog circuits based optimal path planning is very useful since most of the optimal path planning problems require real
time computation. There has already been a previous study to implement the dynamic programming with analog
circuits. However, it could not be applied for the practically large size of problems since the algorithm employs the
mechanism of reducing its input current/voltage by the amount of cost, which causes outputs of distant cells to become
zero. In this study, a subgoal-based dynamic programming algorithm to compute the optimal path is proposed. In the
algorithm, the optimal paths are computed regardless of the distance between the starting and the goal points. It finds
subgoals starting from the starting point when the output of the starting cell is raised from its initial value. The
subgoal is set as the next initial position to find the next subgoal until the final goal is reached. The global optimality
of the proposed algorithm is discussed and two different kinds of simulations have been done for the proposed

algorithm.
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cells
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Figure 8 Energy field built on the labyrinth in Fig. 7
(a) with the original energy source at the goal
{b) with two times of amplified feedback of the
energy field
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Fig. 9 Determined paths

(a) a segment of the optimal path with the distance
field in Figure 8(b)

{b) the whole optimal path obtained after new
updating of networks considering the path
segment in Figure 9(a) as the new starting
points. The bold parts on the line are areas
with the multiple paths of same distance.
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