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O ABSTRACT 0O

Geodetic monitoring networks must fulfill conditions of accuracy, durability, strength,
sensitivity, and cost. Mathematically, the optimal design of a geodetic network entails
minimizing or maximizing a cost function that indicates the network's quality. Classically,
the network can be improved using experimental methods, error methods, analytical
methods, or by applying optimization techniques such as the Kalman filter algorithm.
Therefore, the Kalman filter has been used in the design and processing of geodetic
monitoring networks currently used in monitoring strategic facilities in Qatar, which also
enables us to determine the system's state and its real-time accuracy according to the
appropriate deformation model. This drives geodesists to develop statistical tests for this
filter to verify processing efficiency.

In this study, the reliability and durability levels of geodetic monitoring networks
processed by the linear Kalman filter were evaluated, exemplified by the monitoring
network used to monitor the dynamic state of the Tishreen Dam in Latakia. This article
also discusses the alternative derivation of the surplus value distribution, which represents
the fundamental element in the reliability theory of the Kalman filter. The recursive
formula of the filter enabled reliability analysis similar to the least squares method, as well
as indicating different error sources in measurements and state noise and expectation.
Statistical tests were applied to filtration measurements as a whole and to each element
separately, resulting in a local statistical test outcome on the activated state ray as a whole
when measurements were periodically repeated at 0.72053, and on the residuals ray as a
whole at 0.02878, achieving a normal distribution. Additionally, the results of statistical
tests on each element in the state and residuals rays were less than the normal distribution
at 1.684.
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