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Fig.3 Optimization algorithm of production line performance prediction model based on AMM
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Fig.4 Training process of production line performance prediction model
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Table 1 Partial data of production line performance prediction research

Time WP
8:00 5
8:00 Al
8:30 ERT
19:00 WEFF
i AZ R
( xt—l ’ xr )
( xt—z ’ xt—l ’ xr )

(Fgo Fo Fio x,)

WPN RM UR UDT e QR/%
20 2A12T4 0.87 0 100
40 2A12T4 0.89 0 100
40 2A12T4 0.91 0 100
22 1Cr18Ni9Ti 0.76 0 100

®2 MANBIBRNERNHE

Table 2 Determination of input data weight

RMSE MAE MRE RI% DA/% | ZHI /s
0.07025 | 0.02615 | 0.18251 | 84.36 65.27 478.26
0.05961 | 0.02399 | 0.17568 | 83.57 68.54 643.56
0.05102 | 0.01955 | 0.17668 | 82.35 64.32 992.12
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Table 3 Analysis of model layers of production line prediction model

SR RMSE MAE MRE R/% DA/% WSk /s
1 0.05752 | 0.02264 | 0.17526 80.65 61.32 983.84
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A Prediction Model of Multi-Variety and Small Batch Production Line
Performance Based on Time Series Data

ZHANG Wei, ZHANG Shaoxun, WU Yan, SHI Siyuan
(Northwestern Polytechnical University, Xi”an 710072, China)

[ABSTRACT]

With the improvement of the digitalization and automation level of production line, a large number of data

reflecting the operation process mechanism and operation state are produced, which provides the possibility for the analysis
and prediction of production line performance. In this paper, a cycle—deep belife network (C—DBN) model is proposed for
production line prediction based on the performance indexes of work in process, cycle time and throughput. Aiming at the
problems of slow convergence and low accuracy of the prediction model in the traditional training method based on SGD
(Stochastic gradient descent), a production line performance prediction model training method based on AMM (Adam with
momentum) algorithm was proposed. The training flow of production line performance prediction model for time series
data is determined. Finally, the effectiveness of the production line performance prediction model and training method is
verified by an example.

Keywords: Prediction model for production line performance; Time series data; Deep belief network; AMM algorithm;

Multi-variety and small batch
(T * %)
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