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Ancient murals in the temples of Huang-jing tang (皇经堂) 

and Liang-yi dian (两仪殿) at Wudang mountain, world

heritage site, have been suffering from severe deterior-

ation and moisture problems, including the flaking of 

paint layer, detachment of the substrate, mould growth 

and alternation of colors. It’s due to ageing and changes 

inin micro-climate. The condition of the two murals (Fig. 1) is due to contrasting in micro-climate, one is located 

in the corridor (Fig. 2), while the other in the interior (Fig. 3).

A detailed survey on mural defect features and has monitored the preservation environment of the temples in 

a long term. After comparing the detected data, the relationship  between mural deterioration and the diversity 

of preservation environment were explored in depth. Infrared (IR) thermography non-destructive technology 

(NDT) was used to detect defect features based on temperature difference on mural surfaces.

Fig. 1. Situation difference between two murals (left: Huang-jing Tang 

right: Liang-yi Dian)

Fig. 2. Mural in Huang-jing Tang Fig. 3. Mural in Liang-yi Dian

Fig. 4. Models of the two temples in revit 
transformed from 3d point cloud data

Fig. 6. Thermal images of Liang-yi Dian (left)
and Huang-jing Tang (right)

Fig. 5. Pathological information of murals 
were put into models (up: Liang-yi Dian 
down: Huang-jing Tang)

This study used 3D scanner to access point cloud data on site 

and to construct 3D rendering of the two temples with a 

software platform - REVIT (supported by Autodesk)(Fig. 4). 

The point cloud data comes from a previous project about 3D 

point cloud scanning at Wudang Mountain.

ImagesImages of murals were transformed into vector graphics to 

depict areas of deterioration accurately and then were put 

into 3D model (Fig. 5) with transformed thermal images (Fig. 

6). 

InformationInformation of deterioration areas was organized by 

AutoCAD. The technical data was then presented as a 

layered drawing (Fig. 7-8), showing the flaking of the surface 

paint layer, detachment of the substrate, moisture infiltration, 

mould and alternation of colors, etc. Areas of different 

deterioration type were presented in tabular form as well. 

 

Relating information on deterioration with BIM technology provides a linkage between investigation 

and renovation design. Previously, deterioration of the mural was documented by hand on 

photographs or recreations of the mural. However, with the relative low accuracy of hand-drawing, 

this was only sufficient for preliminary documenting as opposed to precise analyzing and monitoring. 

Furthermore, it is cheaper than the previous way that was costly and use a lot of paper.

NextNext step in this project will be to improve accuracy of environmental simulation as there is currently 

a lack of temperature and humidity data around the murals (In the “application” section, the 

simulation is based on weather data of Shiyan city). Finally, the technical information will be input to 

an information system concerning mural deterioration, to track deterioration over time, and to predict 

future deterioration. 

Micro-climate around murals was simulated with software ECOTECT (by Autodesk) to analyze the 

extent of alternation and its formation mechanism. By using BIM technology, the processed data 

will be used to monitor and compare the differences between micro-climate of murals in Huang-jing 

Tang and Liang-yi Dian. (Fig. 9-10)

Fig. 9. Total incident radiation 
of Liang-yi Dian (left) and 
Huang-jing Tang (right)

Fig. 10. Temperature distribution 
of Liang-yi Dian (left) and 
Huang-jing Tang (right)

Fig. 7. Deterioration map of mural in Liang-yi Dian Fig. 8. Deterioration map of mural in Huang-jing Tang
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