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Abstract The paper presents a new detection method of abrupt change based on extended

sequential probability ratio test (ESPRT) innovation process. This method can convert a

parameter model into a non-parameter model using innovation theory. So, the method can be

widely applied to practice in combination with ESPRT. The paper uses nonlinear temporal

series based on BP neural network to establish the innovation model and leakage detection

model of the pipe. It is proved that the detection method can effectively online detect the

leak, using the collected data in the laboratory.
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� 1 �Ig�i*'�=FP4
Fig. 1 Measured flow rate of pipe at inlet

and its innovation

� 2 �Ig�i*gI=FP4
Fig. 2 Measured pressure of pipe at inlet

and its innovation

� 3 �I9�i*'�=FP4
Fig. 3 Measured flow rate of pipe at outlet

and its innovation

� 4 �I9�i*gI=FP4
Fig. 4 Measured pressure of pipe at outlet

and its innovation
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� 5 g�gI�YM*'� 1

Fig. 5 The first parameter of detecting

abrupt change of the press at inlet

� 6 g�gI�YM*'� 2

Fig. 6 The second parameter of detecting

abrupt change of the press at inlet

� 7 g�gI�YM*'� 3

Fig. 7 The third parameter of detecting

abrupt change of the press at inlet

� 8 9�gI�YM*'� 1

Fig. 8 The first parameter of detecting

abrupt change of the press at outlet

� 9 9�gI�YM*'� 2

Fig. 9 The second parameter of detecting

abrupt change of the press at outlet

� 10 9�gI�YM*'� 3

Fig. 10 The third parameter of detecting

abrupt change of the press at outlet

� 11 g�'��YM*'� 1

Fig. 11 The first parameter of detecting

abrupt change of flow rate at inlet

� 12 g�'��YM*'� 2

Fig. 12 The second parameter of detecting

abrupt change of flow rate at inlet
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Fig. 13 The third parameter of detecting

abrupt change of flow rate at inlet

� 14 9�'��YM*'� 1

Fig. 14 The first parameter of detecting

abrupt change of flow rate at outlet

� 15 9�'��YM*'� 2

Fig. 15 The second parameter of detecting

abrupt change of flow rate at outlet

� 16 9�'��YM*'� 3

Fig. 16 The third parameter of detecting

abrupt change of flow rate at outletL(k�e�GL&�U9�
β01 = β02 = 0.005, β10 = β20 = 0.001, β12 = β21 = 0.005, β00 = 0.998, β11 = 0.99, β22 = 0.99
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