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Abstract

How to make full use of the computing resources of the central cloud, edge cloud and local devices
to reduce the total cost of the system as much as possible is one of the main problems that need to
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be solved in the field of cloud robot task unloading. To solve this problem, a genetic game-based
partial task offloading algorithm (GGT-PTO) is proposed. The cloud robot task completion time
and system energy consumption are taken as two indicators to measure the total cost of the sys-
tem. The weight of the task indicator is set to simulate the actual task demand preference, and two
thresholds are used to granulate the task. In the game of the total cost of the system in each round,
the genetic algorithm is used instead of the conventional method of setting the step size to select a
single task that can maximize the total cost reduction of the system, and the corresponding un-
loading threshold of the task at this time is updated into the system unloading strategy set. Repeat
the above process, find the Nash equilibrium state under the algorithm, determine the best un-
loading strategy set of the whole system, and then reduce the total cost of the whole system. The
simulation results show that compared with other binary offloading algorithms and partial of-
floading algorithms based on traditional games, the algorithm significantly reduces the task com-
pletion time and energy consumption, and can significantly improve the overall performance of
cloud-edge collaborative services.
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Figure 1. System environment model
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Table 1. Simulation experiment parameters
F 1 MESESH

e FESH =<5
1 {F1EH 9% B 10MHz
TATHERITHR P 100 mw
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Figure 2. Comparison diagram of total system cost under different unloading algorithms
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Figure 3. The total cost of GGT-PTO algorithm with different genetic algorithms under different tasks
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Figure 4. The impact of different local CPU frequencies on the total cost of the system
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Figure 5. The impact of different central cloud CPU frequencies on the total system cost
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Figure 6. The impact of different edge cloud CPU frequencies on the total system cost
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Figure 9. The effect of energy consumption time weighting on the total cost of the system
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