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A Gaussian model based method for nuclear detection

robots to locate radiation sources

Qian Kui, Song Aiguo, Xiong Pengwen ,Zhang Liyun

( Department of Instrument Science and Engineering, Southeast University, Nanjing 210096)
Abstract

To achieve the accurate location of the nuclear radiation source when a nuclear leakage accident happens, this

paper presents a method of using nuclear detection robots to autonomously search the nuclear radiation source. The

method is characterised below:; The Gaussian model is used to describe the spread of radionuclide clouds after a nu-

clear leakage accident happens and estimate the radiation level of radionuclides on the ground; The intensity of nu-

clear is measured real-time using a small nuclear reconnaissance robot equipped with a nuclear radiation meter; The

simulated annealing algorithm is used to autonomously find the radionuclide area with the highest radiation concen-

tration according to the established nuclear pollution dispersion model; and an obstacle avoidance system based on

fuzzy control using ultrasonic sensors is used to ensure robot collision-free. The simulation experiments on nuclear

leakage accident were conducted, and the results show the method can help a robot autonomously to find the highest

radiation level of radionuclide on the ground.

Key words; radionuclide clouds, Gaussian model, small nuclear detection robot, radiation source, fuzzy con-

trol
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