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Application of the Ensemble Kalman Filter to an Adaptive Thermal Analysis

Yy
Takeshi Akita, Ryoji Takaki, Eiji Shima and Kosei Ishimura

ABSTRACT
An effective adaptive estimation method of spacecraft thermal mathematical models that can constantly identify uncertain thermal
characteristic parameters by using observation data on orbit is presented. In our method, we utilize an ensemble Kalman filtering technique
to update the thermal mathematical model continuously at each observation time step. In this procedure, the thermal characteristic
parameters are automatically estimated as the outputs of the filtered state variables, whereas, in the usual thermal model correlation, they
are manually identified by experienced engineers using try-and-error approach which could be time consuming. A simple experiment is

provided to verify the effectiveness of the presented method.
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Fig. 1:  Schematic diagram of experimental setup
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Fig. 2:  Thermal mathematical model

Table 1:  Definition of nodes

Element NodeID C;[W:+s/K] Init ['C]
bar (lower part) 1 213.58 22.0
bar (middle part) 2 163.75 22.0
bar (upper part) 3 192.22 22.0
air 4 00 220
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Fig. 3: Temperature estimations and observations of node 3

Table 2: RMS error [°C]
Stepl  Step2  Step3
Case A 339 086 281
Case B 9.53 1.50 7.73
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Fig. 4: Convectivity estimations
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