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Abstract

The main cluster of carvings at the Dafo Bay of Dazu Baoding Mountain, Chongqing, is an important
part of the Dazu Stone Carvings, a World Cultural Heritage Site. It was first made in the Southern Song Dy-
nasty and completed with more than 70 years of effort. The cluster was created under the overall conception
and organization of Zhao Zhifeng, a monk purportedly “receiving the seal from the Sixth Patriarch” . As
the essential part of Dazu Carvings, it contains the sculptures of Buddhism, Confucianism and Taoism. The
stone carvings were created on the eastern, southern and northern cliffs of the U — shaped bay. The cliff
panel measures about 500m long and 8 —25m tall. Numbered the 31st, this site is home to some renowned
sculptures such as Thousand — hand Kwan — yin, Trinity Buddha of Vairocana, Samantabhadra Bodhisattva
and Manjusri Bodhisattva, Shakyamuni Nirvana Site, the Six Realms of Existence ( Samsara), Nine
Dragons Bathing Prince Siddhartha, Yuanjue Cave and Cattle Herding. Without any repeated content from
niche to niche, all sculptures constitute an organic whole with internal relations on the doctrine and consis-
tence in form. The cluster not only adopted the life — based content and technique of expression, but aiso
emphasized formal beauty and artistic conception on the layout, lighting, decoration, drainage, perspec-
tive, support and other aspects.

Impacted by the natural and human factors, the stone carvings unavoidably suffered from some risks
and diseases under the outdoors conditions. Scientific protection measures have been taken, for example the
No. 1 stone — built cultural heritage conservation project of the State Administration of Cultural Heritage
(SACH) for the restoration of the Thousand — hand Kwan — yin, water control at the Dafo Bay, reinforce-
ment of Dafo Bay grotto eaves, heritage monitoring and archaeological research. On the other hand, the
world heritage site shall be shared by all humankind and reasonably used on the precondition of well conser-
vation, such as digital presentation. The above — mentioned work needs relevant drawings and supporting
data on Dafo Bay. However, given the structure of the stone sculptures and high complexity of the ambient
environment, the real data of the current situation cannot be obtained with the conventional ways, and
thus, there is no basic drawings or precise data.

The 3D laser scanning technology brings an opportunity for the precise mapping of cultural heritage and
has been widely applied in the cultural heritage conservation as an innovative landmark technology in the
mapping and information field following GPS technology, e. g. , cultural heritage information recording and

documentation, archaeological survey and mapping, virtual restoration, conservation engineering design,
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digital presentation and heritage monitoring. This technology has showed unique advantages in the cultural
heritage conservation: (1) high degree of safety. The non — contact non — destructive measuring technique
meets the principle of “minimum intervention” of the cultural heritage conservation; (2) high precision. It
can realize precise data collection of the complicated, special —shaped cultural heritage; (3) high efficien-
cy. It can measure several thousand even millions of points within a second, significantly improving the field
working efficiency, and especially suitable for the salvage conservation project of cultural heritage; (4) broad
application prospect. The application of point cloud is only limited by the imagination of users. Thus, it can
meet various requirements of cultural heritage conservation. However, there are many problems in the appli-
cation of the current 3D laser scan technology in the cultural heritage conservation. The main challenge lies in
the integration of the technology with the cultural heritage conservation requirements, especially the complicated
diversity of the cultural heritage and differences in the conservation requirements which cause low utilization rate ,
non — standard drawings and non — practical results of the 3D data and other outstanding problems.

The relevant 3D laser scanning practice of the grotto temples and stone carvings shows that the 3D laser
scanning technology is highly adaptive given the complexity of the stone sculptures and characteristics of the
stone materials of the cave sculptures. However, there is a lack of systematic research and standardization
on the 3D data collection and conservation application modes. To address such problems, Chinese Academy
of Cultural Heritage led the 3D mapping and digitalization pilot of Dazu stone carvings with support from the
SACH and explored the scientific application modes of 3D laser scanning technology in the grotto temples
and stone carvings in light of the relevant requirements of Dafo Bay stone carving protection program. This
book mainly introduces some achievements of the program.

This book consists of six chapters. The first chapter mainly introduces the basic characteristics, con-
servation of Dazu Stone Carvings and other grottoes and stone carvings and cultural heritage information col-
lection requirements. The second chapter systematically introduces the theories of 3D laser scan technology ,
equipment and data processing software, and application advantages, direction and typical cases of the
technology in the cultural heritage conservation. The third chapter mainly introduces the field operation and
data collection of Dafo Bay Stone Carvings, mainly including the characteristics analysis, general design of
the data collection plan, general scanning of the overall, regional refined scanning and texture data collec-
tion, etc. Chapter IV mainly introduces the indoor data processing of Dazu Stone Carvings, including the
data processing plan design, point cloud data processing, 3D modeling, texture mapping, orthophoto and
featured site drawings production, ete. Chapter V introduces the application of 3D scan data results in light
of the relevant requirements of protection of Dazu Stone Carvings, including current situation and disease
investigation, protection engineering design, virtual restoration research, archaeological research, digital
presentation and heritage monitoring. Chapter VI introduces the management methods and system realization
in combination with the document and database according to the characteristics of multiple sources and mass

data of the 3D scan data of grotto temples and stone carvings.
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