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Abstract: Combining the sum-product algorithm with the factor graph can achieve cooperative positioning
by a distributed manner. The sum-product algorithm is a message passing algorithm. However, the
parameter method cannot meet the positioning needs because of the large error in the non-linear non-
Gaussian environment. Therefore, this paper presents an algorithm to achieve message passing in the
form of particle. The calculation of the message in the factor consists of summation and quadrature
processes. The proposed method obtains the sum of messages by importance sampling, obtains the
product of messages using Gibbs sampling. Particle-based information passing algorithm can simplify
the complex joint posterior probability distribution. Compared with message passing algorithm based on
parameters, themethod based on particles improves the positioning accuracy in non-linear, non-Gaussian
environments.
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Abstract:Combining the sum-product algorithm with the factor graph can achieve cooperative
positioning by a distributed manner. The sum-product algorithm is a message passing algorithm. However,
the parameter method cannot meet the positioning needs because of the large error in the non-linear
non-Gaussian environment. Therefore, this paper presents an algorithm to achieve message passing in the
form of particle. The calculation of the message in the factor consists of summation and quadrature
processes. The proposed method obtains the sum of messages by importance sampling, obtains the
product of messages using Gibbs sampling. Particle-based information passing algorithm can simplify the
complex joint posterior probability distribution. Compared with message passing algorithm based on
parameters, themethod based on particles improves the positioning accuracy in non-linear, non-Gaussian
environments.
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