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Abstract: In recent years, Robot Operating System (ROS) which is middleware for robot development is
utilized. ROS supports distributed environment using multiple host machines. However, ROS does not
manage some resources such as CPU, memory, and disk of each host machine in distributed environment.
It is difficult to efficiently use distributed environment resources and to execute processing scalably. In this
research, in order to efficiently and smoothly operate the processing in the ROS distributed environment,
we manage the usage of resources of each host machine and construct a mechanism to adaptively distribute
the load. Evaluation showed that it is possible to execute processing scalably on the ROS distribution
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infrastructure consisting of 10 host machines.

Keywords: ROS, resource management, distributed environment, scale-out, autonomous driving
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Fig. 2 Flow of localization and mapping.
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Table 1 Evaluation environment about operation of resource

management.
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ROS version ROS Indigo Igloo
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Table 2 Evaluation environment about scalability.
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cpuusage_max: 80
memusage_max: 80
diskusage_max: 100
ipaddr: 192.168.2.226

cpuusage: 2
memusage: 11
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diskusage: 9
allocate: True
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Fig. 7 Monitoring of resource management Topic.
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Fig. 9 Allocation of processing when Slave is added.
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Fig. 10 Shift of processing when the upper limit value of re-

sources is reached.
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Fig. 11 Processsable number due to increase of Slave in dis-

tributed environment.
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Fig. 13 Initialization log of application for generating the 3D-

map.
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Fig. 14 Superimposition of 3D-map generated between differ-

ent host machines.
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