Ha2% H1M ('O G- (1 Vol. 42 No. 1
2021 4E 1 H Chinese Journal of Scientific Instrument Jan. 2021

DOI: 10. 19650/]j. cnki. ¢jsi. J2007107

Ak 55 ML E% AR St i B8 28 14 B IR 4R AT S (AR BY
REESHMTERR"

MEI R G Tk
(1. bt Tl K2R G223 dbaT 1001245 2. HEZ IR JbaT 100037,
3. TN AR AR BE A IR A F] M 510635)

8 B RSV AL T & R, A% O oI BE 20 1 1T Sk B R AL RE . AR SO TR S5 HLAS N B 1 A B
o I B 2 T AR A TR 5T, ST T 0B 2 A 3 1) PR T S AR AR R RIS TN s . DA EORS BE S 42, LA
AR T R, VRIS AR, B T M0 BE 20 (4 rT S pR IGE 63k 20, SR A 98 EE A0 BEORS BE ARSI - 5, % 5 RS
FILE A RE R AT T IR B R ] S M B e VA, DRSS SR R A 1 3RBEM B R, /T 1, F B R4 nf Stk o
B s HoA 4 BRE R AEPIK BT A RS S I R, BIK T | AR SR I S, B8R T 7= AR BT B g F P i 55 3
TG R VT 25 S — 25 BAIE T P55 W] S M AR R T JEL o DA vk il R B Rl A

KGR MR HLAS A M BERE BE 5 WO R 20 1 5 T Sk 5 2 04N

RE4ES: TH7I1 TN958.98 MEPRIRES: A EXRREFRISERE; 420.60

Research on environmental reliability model and its quantitative evaluation
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Abstract: The service robot industry is developing rapidly. Laser ranging module is a core component of the robot, and its reliability
directly affect the performance of the whole machine. Based on the working environment of service robot, this paper studied the
operating characteristics of laser ranging modules, and established the universal environmental reliability model and test evaluation
method of ranging modules. Taking ranging accuracy as the research object and the reliability evaluation factor R, as the evaluation
merit, the general expression of the reliability function for ranging modules was proposed. The environmental reliability test and
quantitative evaluation of the ranging accuracy of five types laser ranging module samples were carried out with the self-built ranging
accuracy test platform. Evaluation results showed that the R, value of only one sample was less than 1, which indicated that its
environmental reliability level was high, the R values of the other four samples were greater than 1 after the waterproof, dustproof and
salt spray tests, which showed the phenomenon of inaccuracy or failure and exposed the weak parts in the design and application of the
products. The test and evaluation results further verified the universality and feasibility of the environmental reliability model and its
quantitative evaluation method.
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Fig. 1 Flow of environmental reliability test
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Table 2 Environmental reliability test parameters
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Table 3 Average and variance of the ranging errors of laser ranging module samples
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