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Table 1 Statistics of two-dimensional and three-dimensional source localization experiment results
when the source was released at different heights
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Table 2  Statistics of two-dimensional and three-dimensional source localization failure experiment
results when the source was released at different heights
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Fig. 5 Successful experiment result of three-dimensional source localization using SPSO method
in indoor weak airflow environment
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Fig. 6 ~ Failed experiment result of two-dimensional source localization using SPSO method
in indoor weak airflow environment
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Experimental research on multi robot three-dimensional source localization of

gas pollution sources in indoor weak airflow environment
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Abstract Indoor weak airflow environment usually refers.to the indoor environment without ventilation or
poor ventilation. The existing experimental research. on robot source localization in indoor weak airflow
environment is two-dimensional source localization by a single robot. The success rate and efficiency of single
robot two-dimensional source localization are low, and it may not be able to cope with the scene of unknown
source height in real application. In view of the above limitations, a multi robot three-dimensional source
localization system composed of three robots was developed. The sensors of each robot could move under
control in the height range of 0.5'm~1.5 m. At the same time, a three-dimensional source localization method
based on particle swarm optimization (SPSO method) was proposed. 60 groups of source positioning
experiments were carried out/in a training center and the range of robot activity was 7.65 m x 4.1m, the height of
sensor was 1.05 m when two-dimensional source localization experiments were carried out. At the source
heights of 1.05 m and 0.75 m, the success rates of three-dimensional source localization were 60% (9/15) and
53.3% (8/15), and the average localization steps were 30 and 32.8 steps, respectively. The success rates of two-
dimensional source localization ‘were 80% (12/15) and 26.7% (4/15), and the average number of localization
steps was 16 and 42, respectively. The results show that: in the indoor weak airflow environment, SPSO method
had good adaptability to the three-dimensional source localization at different source heights, and could be
applied to.the-scene with unknown source height, but its success rate needed to be improved. For two-
dimensional source localization, SPSO method could be applied to the scene with known source height, but not
to the scene with unknown source height.

Keywords indoor weak airflow environment; pollution source localization; robot olfaction; three

dimensional source localization method; particle swarm optimization algorithm


http://dx.doi.org/10.1016/j.enbuild.2019.03.032
http://dx.doi.org/10.1016/j.enbuild.2019.03.032

	1 方法原理
	1.1 源定位流程
	1.2 源定位方法

	2 实验设计
	2.1 实验方案设计
	2.2 多机器人溯源系统
	2.3 实验场地及源设置
	2.4 实验流程

	3 结果与讨论
	3.1 实验结果分析
	3.2 源定位过程分析

	4 结论

