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Fig. 1 and Fig. 2 show the training rewards for agents with varying number of concurrent envi-
ronments and number of steps for each update. Fig. 3 and Fig. 4 show the results for different
percentages of electrode degradation for various DMFB sizes. Recorded videos of the simulations
and the biochip experiment are provided in [1].
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Fig. 1. Training rewards for agents with different hyper-parameter settings. Score is the total reward that the
RL agent receives in a game. (a) Training rewards for DMFBs of size 5 × 5 electrodes. (b) Training rewards
for DMFBs of size 10 × 10 electrodes. (c) Training rewards for DMFBs of size 15 × 15 electrodes. (d) Training
rewards for DMFBs of size 20 × 20 electrodes.
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Fig. 2. Training rewards for agents with different hyper-parameter settings. Score is the total reward that the
RL agent receives in a game. (a) Training rewards for DMFBs of size 25 × 25 electrodes. (b) Training rewards
for DMFBs of size 30 × 30 electrodes. (c) Training rewards for DMFBs of size 35 × 35 electrodes.
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Fig. 3. Evaluation of the trained models in degrading mode of DMFB-Env. The performance, expressed as the
required number of actuation (clock) cycles, is compared with the static routing method from [2]. In each
sub-figure, three plots (from the left to the right) show 10% of the electrodes degrade over time, 50% of the
electrodes degrade over time, and 90% of the electrodes degrade over time, respectively. (a) The performance
for DMFBs of size 5 × 5 electrodes. (b) The performance for DMFBs of size 10 × 10 electrodes.
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Fig. 4. Evaluation of the trained models in degrading mode of DMFB-Env. The performance, expressed as the
required number of actuation (clock) cycles, is compared with the static routing method from [2]. In each
sub-figure, three plots (from the left to the right) show 10% of the electrodes degrade over time, 50% of the
electrodes degrade over time, and 90% of the electrodes degrade over time, respectively. (a) The performance
for DMFBs of size 15 × 15 electrodes. (b) The performance for DMFBs of size 20 × 20 electrodes. (c) The
performance for DMFBs of size 25 × 25 electrodes. (d) The performance for DMFBs of size 30 × 30 electrodes.
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