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Fig.1 Graph for Detecting Small Patches
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Fig.3 Trend of Accuracy Increase

20164 20174F
(a) PEALHT

20174

201
) IR

PB4 hAT DC AL 3R et s 28 A AR A B g 181 (S 58 1)
Fig.4 Change Sample Marker Image Before and After Executing the Optimization Strategy (Experiment 1)
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Tab.l Precision Analysis Before and After Optimizing Training Samples (Experiment 1)
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5000 5000  88.70 93.28 93.77 65.30 76.30
10000 10000  88.63 94.09 94.59 66.59 73.75
30000 30000  88.26 92.45 93.07 66.60 78.95
50 000 50000  87.72 91.74 92.80 68.21 79.16
80 000 80000  86.90 94.42 94.48 69.14 73.14

80.10 60.42 42.42 39.76 34.70 23.70 19.90
78.68 60.45 37.37 34.30 33.41 26.25 21.32
83.68 61.46 46.57 43.70 33.40 21.05 16.32
83.45 62.62 49.44 44.96 31.79 20.84 16.55
75.21 64.37 35.09 34.15 30.86 26.86 24.79
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Fig.5 Comparison of Change Detection Results (Experiment 1)
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Fig.7 Change Sample Marker Images Before and After Executing the Optimization Strategy (Experiment 2)
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Fig.8 Comparison of Change Detection Results (Experiment 2)
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Abstract: Objectives: A method of deep learning change detection with domain knowledge as an optimiza-

tion strategy was proposed to improve the change detection precision of high-resolution remote sensing

images.Methods: The improved change vector analysis algorithm and grey-level co-occurrence matrix algo-

rithm were used to obtain the spectral and texture changes of images, and reasonable thresholds were set to

divide the changed samples from the unchanged samples based on the spectral and texture change intensity
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waveform noise, respectively, while the recognition accuracy of NTFT+CNN model was 99.80%,
97.21% and 98.50% , respectively, which further verified the recognition effect of NTFT on noise and seis-
mic signal, the correctness of model results. The NTFT+CNN model was applied to identify the
seismic-impulse noise data shared by the Southern California Earthquake Data Center. Comparing to CNN,
NTFT+ CNN model has more advantages on convergence speed, recognition accuracy and the number of
training samples required.Conclusions: NTFT provides a new and efficient way for the recognition of seis-
mic signal in neural network structure.

Key words: time frequency analysis; convolutional neural networks (CNN) ; earthquake signal auto-recog-

nizing
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maps. The pattern shape index and spectral knowledge in domain knowledge were introduced as an optimi-
zation strategy to filter the changed samples for obtaining high-quality training samples. The deep belief net-
work model was constructed and trained, and the results of deep learning change detection were optimized
by the optimization strategy to reduce the influence of “salt and pepper noise” and false change zones on
the detection accuracy.Results: The Results of change detection experiments show that the accuracies of
Gaofen-2 and IKONOS imageswere increased by 7.58% and 14.69% and the recall by 17.08% and
23.87%, respectively, while the false alarms and were decreased by 30.22% and 23.30% and the missing
alarms by 17.08% and 23.87% , respectively.Conclusions: Compared with the method before the optimiza-
tion strategy was adopted, the proposed method in this paper can effectively improve the precision of
change detection, and it provides a new way of using remote sensing images to improve the precision of
deep learning change detection.

Key words: remote sensing; change detection; deep belief networks; domain knowledge; Gaofen-2
(GF-2)
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