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Abstract: In order to guide the active control system to suppress the combustion instabilities, relevant re-
searches on combustion oscillation prediction based on different methods should be carried out to verify their
availabilities. The time—averaged images of premixed internally—staged—swirling stratified flame of CH, are adopt-
ed here as the basis of our research. In order to simplify the information contented in flame images, two pre—pro-
cessing methods on images are used here, which are resolution degradation and extracting properties of flame
structure variables. The neural networks with fully connected layers are implemented to predict combustion oscil -
lation with pre—processed data. It is found that both methods can obtain good prediction accuracies (better than
90%). Besides, the network using degraded resolution as inputs might still behave well with an accuracy over
90% at an extremely low resolution (3%3). A positive correlation of prediction accuracy and resolutions is found.
In the terms of flame structure features, the transition of flame stability dynamics is captured under a limited

range of parameter variations. The combustion oscillation prediction time is less than 2ms using the proposed da-
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ta=driven methods, which provide support for real-time prediction of combustion oscillation.
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Fig. 1 Schematic of BASIS test-rig (mm)
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Fig. 2 Distribution of equivalence ratio of main/pilot stage
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Fig. 3 Framework of the neural network
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Fig. 4 General view of resolution degradation of flame

images
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Fig. 6 Definition of flame structure variables
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Table 1 Confusion matrix of the neural network using

degraded resolution as inputs

Experiment
Prediction
Unstable Stable
Unstable 113 4
Stable 5 178
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Table 2 Confusion matrix of the neural network using

flame structure variables

Experiment

Prediction
Unstable Stable
Unstable 126 1
Stable 9 164
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Fig. 9 Sensitivities of flame structure features
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