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Ethylene Gas Source Localization and Degradation Robot
Based on SLAM - GDM
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Abstract; For characterized climacteric fruit, its sensitivity to ethylene can be weakened by reducing the
concentration of exogenous ethylene, so as to postpone the emergence of endogenous ethylene climacteric
peak and respiratory climacteric peak, which plays a role in postponing the senescence of fruits to some
extent. Firstly, the MOX gas sensor was adopted to build an ethylene concentration sensor with high
precision; secondly, it carried out single and multiple gas sources localization experiments based on
Kernel DM + V algorithm to form a SLAM — GDM map to locate the gas source and visualize the
concentration distribution of ethylene in an unknown environment; finally, it performed the degradation
experiment by using ethylene degradation robots. The experiment findings indicated that the built gas
distribution model can predict the gas source localization. The average error of the SLAM — GDM map
performance in predicting the single gas source localization was 0. 78 m with more than 95% of accuracy.
The multiple gas sources localization prediction experiment showed that the analysis of variance presented
high prediction accuracy. The average error of the gas source prediction localization was less than 0. 48 m
with less than 5% of relative error, and the gas degradation robot can accurately find the gas source
position according to the ethylene gas distribution mapping, and conduct ethylene degradation at a high
rate. The ethylene gas-source was positioned and degraded ethylene through mobile robots, to extend the
storage and shelf life of fruits and it had an application prospect in the field of fruit preservation.
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Tab.1 Sensor fitting parameters

%44 P1 P2 P3 P4
a -0.70021 -0.61689 -0.69503 -0.65274
e 0.454 12 0.412 33 0. 436 998 0.448 374
b -6.61327 -5.42836 -6.21723 -6.01097

X FE G S E a b e, K5 2EF 7 F (SSE)
FIVRE T R A0 R KAV, 5% 22 51 7 RS A 28 M A R
Hh i g AR AU 5 R L Y — A RO 0, HLALL A AR
JEE 5 A IE AR BRI R 3 s B A R A 045 R,
EMFE T 1 278 L5 B ROR B

2R A4 MQ — 2 LI AR 1 5% 2= F 7 M
fIKF 0. 07,1 IE RECK T 0. 95, R LA R A,
BE B AR

x2 BEERNUSHR
Tab.2 Data model fitting effect
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Fig.3 Block diagram of ethylene degradation

robot structure
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Fig.5 Hardware block diagram of purification
and degradation device system
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Fig.6  Working flowchart of gas degradation robot
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Tab.5 Error of gas source prediction localization
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after robot degradation at different times
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