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Proposal of Service Design/Evaluation Method for the Operation of
Self-driving Electric Vehicles in the Living Area where the Means of
Transportation Can be Selected
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Abstract: Since the introduction and maintenance of new mobility services in the living area of people
requires operation in a mixed environment, the cost-benefit analysis that has been used to evaluate the
planning, introduction and maintenance of railways and roads is insufficient, because it cannot identify the
location and frequency of possible accidents and the severity of the accident. We propose a method for devel-
oping and improving mobility services that simultaneously satisfy safety, convenience, and economy. There
are multiple factors involved and affect each other in the design of mobility services that carry people and
goods, for example convenience factor of vehicle utilization is improved depending on the frequency move-
ment of people and safety indicators is declined also depending on it. We reproduce the movement and riding
behavior of people and vehicles involved in these indicators in cyberspace and search the equilibrium point
between convenience and economy while ensuring safety. Specifically, we adopt the premises movement data
within the company as human activity data, and the accident damage amount calculated from the proximity
frequency of the moving person and the vehicle as a safety index, and we search for an equilibrium between
convenience of shorten the travel time and its operating costs. As a result of searching for the optimum
solution of the automatic driving ride sharing service in the premises of the company, the place where many
near miss accident events occur in real space was calculated, and the optimum solution that does not put in
the vehicle with the maximum passenger capacity was extracted.
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Table 1 Key service factors.
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Fig. 1 Service vehicle for employees in the Osaka area.
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Fig. 2 Output example of human flow visualization tool.
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Fig. 3 Mobility service introduction flow.
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Table 2 Combination of service factors.
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Fig. 6 Operation route without intermediate stations.
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Fig. 7 Operation route with the intermediate station.
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Table 3 Specifications of equipment used (1 node).

CPU Intel Xeon E5-2683 v4 (2.1GHz/16core) X 2
Memory | 32GB RDIMM (DDR4-2400/mb ECC) X 12
Storage | HDD 1.2TB X 1, SSD 1.6TB X 1

NIC 10GigE X 2, 1GigE X1
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Table 4 Execution time comparison.
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Table 5 Optimal solution search result.
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Fig. 8 Location candidate of the traffic accident.
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Fig. A-3 Search process for optimal solution under value-

oriented conditions.
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oriented conditions.
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