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Abstract

This paper introduces a statistical and probabilistic

framework in approaching for an automatic search

and estimation of static object’s location in an

unmanned ground vehicle setting. It relies on the

probabilistic nature of the Bayesian approach in

statistical inference and decision-making. In Bayesian
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statistic, probabilities are assigned to model

parameters, hypotheses, and predictions, making

them inherently probabilistic. In the context of

machine learning, the Bayesian approach plays a

crucial role in addressing various challenges,

particularly in the realm of uncertainty estimation,

parameter optimization, and decision-making.

Bayesian method permits a more comprehensive

exploration of the parameter space. In this paper, the

proposed approach utilized a lidar sensor and a

pan/tilt camera as the primary hardware components.

The lidar sensor, with its wide angle of view and high

2D accuracy, first detected the object in the 2D plane.

Subsequently, the camera captured and analyzed

object features to confirm its presence before

guiding the robot to the precise position and

orientation. The Recursive Bayesian Estimation (RBE)

algorithm was leveraged to continuously track and

determine the target’s location, ensuring accurate

and reliable updates throughout the process. A

confidence level was assigned to each detection

technique, and the lidar sensor enables continuous

detection by incrementally increasing the probability

of detection in a generalized manner. The approach

was evaluated through the detection of a static

object with specific features, and the results were

demonstrated using a multi-space Bayesian approach

and the lidar detection method.
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