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1 Background

O Heritage is very important for all the civilization

O Some of heritages are being damaged and disappearing



1 Background---Damagesto the culture heritage
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1 Background

Disasters often happened to the culture heritage.

O Left : Bhimsen Tower in Nepa before 2015 earthquake
O Right: Bhimsen Tower in Nepa is damaged in the earthquake



1 Background
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Yungang Grottoes - Wuhua Cave - cultural
relicsand microenvironment monitoring,
record the temperature and humidity of the

cave and cracking data.
Bailu church before and after the

quake contrast image. (Wenchuan)




Dazu Thousand—hand Bodhisattva Statue in China

Width 1s10.9
Height is7.7




What Happened after 2012 Wenchuan Earthquake.
o

o

¥ &4 Gold foil case become
: unwraped, fell off, or
smoked.

S Colorful paint began to
= crack and fade off aswell.

The bedrock can also be
broken or missing.



n
o
+
o
on
o
o)
o
o)
L=
©
o
4+
©
=
-
o
Y-
c
>
—
e
+
N
e =




n
o
+
o
on
o
o)
o
o)
L=
©
o
+
©
=
-
o
Y-
c
>
—
e
+
N
e =




Outline




2.1 Data collection




2.1 Data collection

The instruments we use :

Airborne laser mapping

~ UAV aerial photography

Photogrammetry




Some work photos
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2.2 Types of muti-resource data about culture heritage

- Imagery 1. Satellite
igi A imagery
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3D cloud model (4500 million points)




2.3 M ulti - source data organization and management

Based on the distributed non-relational database of multi-source data
storage and organization program to “heritage data” as the center, the
formation of two-dimensional, three-dimensional multi-level storage
structure, to solve the mass multi-sour ce data integration storage problem.

( Satellite imagery )
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Multi — source Data Storage and Organization Based on Distributed Non -
relational Database



2.3 M ulti - source data organization and management

Database management system —multi — source data storage

program

The multi-sour ce data stor age scheme based on non-relational database

(MongoDB) mainly supportsraster (image, terrain), vector, 3D model, sensor
data and time series, and can support other types of data.
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2.4 Multi - source data platform construction

Two - dimensional visualization, Three- dimensional
visualization Application
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2.4 Multi - source data management system
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Rggional division based on the direction of the hand

atf orm

Associaté statues




Associate statues
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We can use muti—resource data to express the damaged hand
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9-9-S1 gesture!
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Gesture distribution of Dazu Thousand—hand Bodhisattva Statue
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damage situation express
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Different aspectsof 3D model (9-7-S3)

rd




rd

First step: identifying the symmetric area
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Second step: comparing figure contour
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Third step: comparing 3D shapes
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Fourth step: generating the thematic map
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Preliminary compensation effect of 9-7-S3
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Fifth step: detecting the difference
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Comparison of 3D models

before

after
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4.1 Classification of cultural heritage monitoring indicators

¢ Monitoring content:

shape and design
S

Material and

entity */ @

L ocation and

Q ? environment
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4.1 Classification of cultural heritage monitoring indicators
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4.3 Classification of cultural heritage monitoring indicators

Monitoring

content Material and entity

Monitoring
factors
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4.1 Classification of cultural heritage monitoring indicators

Monitoring content L ocation and environment

Monitoring fee |

(Group)




4.1 Classification of cultural heritage monitoring indicators

Besides, the cultural heritage indicators of the
monitoring content in terms of spiiit and feclings remaln
blank and require further development of the definition and
monitoring of stress, as well as the development: of reliable
and measuiable indicators related to political and perceptual

aspects.

Methods/ strategies. Analyze through questionnaires



4.1 Classification of cultural heritage monitoring indicators

| ndicators are also used to measure and compare
ur ban management performance and urban
competitiveness.
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4.2 Reconstruction after cultural heritage monitoring

Before repair Virtual repair After actual repair




1.2 Reconstruction after cultural heritage monitorin

Local area repair image

Fix the results Repair Repair is
before scanning medium complete



4.2 Application of Sustainable Development Indicators

DaZu Thousand-Hand Bodhisattva Statue before and after the
comparison map
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5 Conclusion

O 3D scanning are extremely necessary to express

the dgituation of culture heritage after disaster.

O Muti-resource data management isthe key part for
the cultureheritagerisk reduction.

OVirtual Restoration isuseful for the culture
heritage after disaster.






