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[ Abstract] Aiming at the issue of how to realize the dynamic updating of the digital twin model of historic buildings, a “build-
compare-update” updating idea was proposed. Firstly, the shape distribution method was used to draw the shape distribution curve of
the digital twin model of the historical building at different time points, based on completing the construction of the digital twin model of
the historical building. Secondly, the mean absolute error method was used to assess the similarity of the two models. Furthermore,
according to the results of the similarity assessment, the updating strategy for the model of the components of the historic building was
set up and the updating of the digital twin model was completed with the help of relevant software. Finally, to validate the design, the
arch column component of the Jade Buddha Hall of Hongei Temple was used as a case study. The results show that the proposed idea
of updating the historical building model and its implementation method not only lay the foundation for realizing the dynamic updating of
the digital twin model of historical buildings, but also provide reference value for the intelligent protection of historical buildings.

[ Keywords | digital twin model; shape distribution; mean absolute error( MAE) ; model similarity; model update
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Fig. 1  Flowchart of building digital twin models of
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Table 1 MAE’ between 12 model shape distribution curves
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34t 0 0 0.235  0.373  0.425 0.739  0.881  0.974 1.176  1.261  4.261  5.536 6.194
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Sty 0 0.177 3.572  4.483 5.137
SLHES 0 3.537  4.455 5.071
HY 0 3.633 4.167
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Table 2 The similarity values S of the 12 model shape distribution curves
WRgZH SRto skt SRt spgik3 SRHb4 Spgts slEte Rt SRt HF =4 1
3Lt o 1 0. 765 0. 627 0.575 0.261 0.119 0. 026 0 0 0 0 0
St 1 1 0. 800 0.743 0.476 0.339 0.242 0. 042 0 0 0 0
34k 2 1 0. 852 0.615 0. 476 0.383 0.176 0. 099 0 0 0
3t 3 1 0. 662 0.519 0.426 0.222 0.139 0 0 0
3k 4 1 0. 808 0.718 0.528 0. 456 0 0 0
3Lt s 1 0. 856 0. 671 0. 598 0 0 0
3Lt e 1 0.777 0. 696 0 0 0
SRt 7 1 0. 823 0 0 0
3Lt s 1 0 0 0
5T 1 0 0
(=3 1 0
i 1
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Table 3 Strategies of updating the digital twin model wra
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