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Abstract 

In the past few years, with the introduction of the concept of augmented reality, 
"digitization" has almost covered all walks of life. Ancient buildings, as artistic treasures 
of human civilization, are renowned both inside and outside as an important part of the 
world cultural heritage. The protection of ancient buildings has also begun to approach 
the form of digital technology, and the digital virtual display of ancient buildings can also 
improve the interaction and participation of the audience to a large extent. "Culture" is 
the spiritual foundation to enhance the people's centripetal force and sense of belonging. 
relying on the digital technology as the main means, based on the core of regional culture, 
understand the local conditions and customs and regional characteristics of huangling, 
and discuss the countermeasures of 3D laser scanning and 3D modeling technology for 
the special "ladder" building characteristics of huangling. A comprehensive display of 
the environment, landscape and cultural value of huangling, to provide the audience 
with immersive viewing experience, promote the development of the cultural industry 
of huangling. 
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1. Introduction 

The ancient architecture carries the heavy traditional culture connotation, also inherits the 
regional traditional context. In Jiangxi Province, there are still a large number of ancient 
architectural clusters with different architectural styles, which convey people's good visions of 
life in the past, local aesthetic characteristics and the influence of surrounding cultures on local 
architectural styles. At present, with the help of the industry and human resources advantages, 
we are closely following the "Special Plan for the Protection of Great Sites in the 13th Five-Year 
Plan" and the "List of Key Sites in the province in the 13th Five-Year Plan" announced by the 
state in 2016 to promote the thematic research on the digital management and protection 
methods of ancient buildings. 

In terms of current development, most domestic and foreign researches on related projects are 
still focused on the surveying and restoration of ancient buildings, and due to the limited objects 
of measurement, the process of survey work has not been standardized. H.Sternberg et al. used 
3D laser scanning technology to carry out 3D scanning and set up models of Kaisersaal and 
Grober Festsaal, two historic halls in Hamburg City Hall. C.Altuntas used 3D laser scanning 
techniques to measure and model for the Konya Archaeological Museum, visualizing surface 
models generated from point clouds in both color and grayscale modes; Tsinghua University in 
China used a three-dimensional laser scanner to scan part of Xixi Erxian Temple in Lingchuan 
County, Shanxi Province and the East Hall of Faguang Temple in Beijing. The ideal plane and 
section of the beam frame was drawn and compared with the current point cloud to obtain a 
quantitative damage and deformation assessment. 
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In recent years, with the strong formation of "cultural and cultural enthusiasm" among young 
people, the public's demand for viewing cultural relics is increasing day by day. However, it is 
not easy to travel to different cities anytime and anywhere to appreciate the treasures of an 
ancient building or a museum. Based on the development of cultural relics digital technology, 
the cultural relics digital image interactive platform is created, so that visitors can visit the 
museum without leaving home. The application of digital protection means is a blessing to the 
defective cultural relics. It can realize the virtual display and simulation restoration of cultural 
relics by means of digital data collection. Visual Angle difference modeling after UAV surveying 
and mapping is the latest digital technology which has developed and matured gradually in 
recent years. It has incomparable advantages over other digital technologies. In particular, non-
contact recording means will not cause damage to traditional ancient buildings, so it meets the 
core of ancient building protection, that is, let the building in the condition of "not changing the 
original state" for a long time 

Health exists. In addition, the technology significantly reduces the difficulty and workload of 
the recording work in the survey of ancient buildings and the protection of cultural relics, and 
the data obtained is highly excavable and versatile. This paper strengthens the digital 
protection of ancient buildings from the technical level, and explores a feasible technical route 
for realizing the digital protection of ancient buildings. 

Visual Angle difference modeling after UAV surveying and mapping is the latest digital 
technology which has developed and matured gradually in recent years. It has incomparable 
advantages over other digital technologies. In particular, non-contact recording means will not 
cause damage to traditional ancient buildings, so it meets the core of ancient building 
protection, that is, the long-term healthy existence of buildings under the condition of "not 
changing the original state". In addition, the technology significantly reduces the difficulty and 
workload of the recording work in the survey of ancient buildings and the protection of cultural 
relics, and the data obtained is highly excavable and versatile. This paper strengthens the digital 
protection of ancient buildings from the technical level, and explores a feasible technical route 
for realizing the digital protection of ancient buildings. 

2. Show the content 

Huangling Ancient Village is under the jurisdiction of Limukeng Village Committee of Jiangwan 
Town, Wuyuan County. It is one of the ancient Hui-style villages with a unique style. It has a 
history of more than 580 years so far. These years, Huangling Ancient Village is the "dark horse" 
of China's rural tourism, and is praised by experts as "the pearl on the crown of China's rural 
tourism". 

Huangling well-preserved hui-type ancient village pattern, the original flavor of the ancient 
village style and folk customs. Huangling village house structure is special, the first floor front 
door near the road, after the gate is the hall hall; The second floor door can reach a higher 
another road, the front door of the second floor up and down the waist wall, and the level of the 
wooden frame set up outside the house, in order to air drying agricultural and sideline products, 
a better solution to the slope village, no flat place bask in the contradiction of crops. The drying 
crops use bamboo drying, neither occupies a place, and easy to collect. Every year at harvest 
time, the houses became a sun-mat world, with a spectacular overlap of colourful crops and 
black roofs. 

Huangling twinkle the bright spot of folk customs everywhere, here is an abbreviated version 
of the flow of the "Qingming River map", nearly 500 meters of "Heaven Street" on both sides of 
the ancient lane Hui-style shops stand, tea shop, wine shop, bookshop, inkstone village, Mie-
shop, ancient interest is full of. 
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Huangling in the autumn to form a unique folk culture phenomenon, for the development of the 
scenic area to create unlimited possibilities. Scenic spots can be made into tourist spiritual 
products by basking in autumn. Visitors to huangling can see drying autumn, take drying 
autumn, you can also live down to experience drying autumn, experience "in the sun", "words 
Sang Ma" idyllic life, experience "drying autumn somebody else" agricultural common fun. 
"Huangling in the autumn" is a cultural experience, a spiritual product. And drying the autumn 
scene, will become a cultural symbol of this era, as "Qingming River map" "Fu Chunshan living 
map", "Huangling drying autumn map" will be handed down. 

3. Collection and processing of 3D data of ancient buildings 

3.1. 3D laser scanning technology 

In traditional surveying and mapping, steel ruler and level are used to measure the position of 
feature points and the distance of the corresponding feature lines in the plane, elevation or 
section of a building, and then draw linear feature maps based on the geometric relationship 
between the design of ancient buildings and the current situation. With the progress of 
surveying and mapping technology, ancient architectural surveying and mapping technology is 
also constantly developing, began to use GPS, total station, measuring robot and close-range 
photogrammetry, these technologies improve and enrich the measurement technology means, 
but still can not meet the needs of high-precision survey of ancient buildings. The ground three-
dimensional laser scanning technology of single point positioning measurement, which is 
different from traditional point line surveying and mapping technology and photographic 
measurement technology, it can be quickly into any complicated scene environment scanning 
measurement of the solid surface data point, get a lot of accurate and dense 3 d coordinates of 
point cloud data, and the complex, irregular gathers the complete 3 d data to the computer, and 
then build up 

A three-dimensional model of a solid surface. Point cloud data can establish a complete, 
accurate and permanent digital archive for ancient building protection research; The digital 
recording method provides the basis for the detection and restoration of the protection of 
ancient buildings, and can reconstruct the non-existent or destroyed historical relics on the 
basis of scanning the known data, and reproduce the original appearance of ancient buildings. 

Compared with other measurement methods, 3D laser scanning technology has the following 
advantages: (1) fast speed: thousands to hundreds of thousands of points per second; (2) Rich 
information: it contains a large number of measured points on the surface of the object, each 
point has a three-dimensional coordinate and laser reflection intensity value, can truly show 
the appearance of the object, can effectively solve the problem of observation of objects with 
complex shapes; (3) High precision: the precision is millimeter level; (4) beneficial protection 
of the measured object: it belongs to the non-contact measurement that can be seen; (5) Save 
money: scaffolding is rarely needed; (6) High data value: digitized data can be preserved for a 
long time, and point clouds of ancient buildings have a wide range of applications. 

3.2. Field preparation 

To detailed records of the village of wuyuan Chang various historical cultural blocks and 
scenery picture, for each country building in the village neighborhood overall spatial structure 
and layout, surrounding environment, external special structure, we need to give you details 
about the place of wuyuan village in need to be taken of villages and towns of various attractions 
and the surrounding environment, such as the main village historical and cultural block scenery 
spots, tourists of liquidity, the surrounding environment clean and level, etc., choose the right 
after the points and the surrounding environment of rural locations with statistical data 
obtained by the number of spots and need to be taken in rural planning is good The time line of 
rural shooting was designed to save more time and energy to improve the shooting efficiency 
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for the actual preparation work of rural shooting. Before operation in preparation for this field, 
you must collect flying observation point region science and technology information, including 
flight control point of scientific research achievements, benchmark coordinates system and the 
flying height of physical location parameters, physical topographic map has rediscovered, and 
related information, research results and the physical place name civil technology of unmanned 
aerial vehicle (uav) of commercial airlines fly flight standards design and conditions applying 
to suitable airspace, a clear need to carry light sensors in civil uav, the ground of the extent of 
overlapping high-speed mobile image resolution, image, catic high bandwidth and the actual 
flight shooting flight number , the actual shooting duration of the image and the flight interval. 

3.3. Set up image control points 

Field surveying and mapping personnel according to the pursuit of sailing area or main 
observation location area covers an area of automatically setting a variety of photographic map 
monitoring points, respectively, and then according to the various field technical problems 
solution scheme of technical requirements, automatically construction arrangement, with all 
kinds of large uav autopilot with multi-channel sensor from one direction, multiple vertical 
direction on different observation angles such as automatic gathering information on the 
sloping topography, give full play to the various kinds of unmanned automatic tilting landscape 
photography map measurement of flexibility and efficiency of monitoring technology and its 
characteristics, work measurement time long hours 1 meter per second as the main 
construction measurement unit of time , tilted in large scale topographic map is different from 
the past days by field surveying and mapping engineering in construction size automatically 
calculated, shorten the time cycle of the whole project construction, surveying and mapping is 
not only need to use various kinds of unmanned aerial vehicle automated driving on hand and 
a small amount of construction workers, and other various traditional field of surveying and 
mapping mapping methods according to the regional scope of surveying and mapping the area 
proportion and scale are equipped with a certain number of large field surveying and mapping 
personnel field surveying and mapping can be made, the amount of work personnel costs can 
be greatly reduced, then save the construction cost of the entire project. 

3.4. Internal work 

Smart3d using scontextcapture (original), the content of the encryption software companies 
such as pix4d empty product in the 3 d image digital image encryption, constructing virtual 
imaging three-dimensional point cloud data, operating a variety of technologies such as digital 
image encryption model makes the users can wait for the 3 d digital image after image tilt 
directly after imported into the software by according to the software adopts the automatic 
solver to complete, through the use of advanced visual stereo images more network joint 
density adjustment computation technique can be used to direct more depending on the 
density of the dense regions of stereo images of the joint network adjustment, Density matching 
of multi - view stereo images. This technology not only obtains a high-standard precision and 
low-density product point cloud data processing, but also can directly use the cross-online 
computing method for computing, shortening the working time of point cloud data processing. 
The whole process of drawing a 3D map is no longer completed by the cartographers directly 
through manual operation. The 3D map model and dot matrix cloud map are used as the main 
reference, and the speed is greatly enhanced. 

4. The advantage of virtual reality technology lies in the digital protection 
and display of ancient buildings 

The protection and display of the ancient architecture of digital technology, it refers to a 
comprehensive use of digitalization, information, visualization and other science and 
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technology in one of the modern computer management application system. Landscape 
resources is the ancient one of the most basic digital construction, which is the most important 
supporting facilities, to build a rich, authentic, time and visual Angle of the ancient architecture 
landscape materials, can more intuitively reflect and show the features of the ancient 
architecture and communication to the protection of cultural relics, historical and cultural 
research and some daily affairs management, etc. It is of great significance. UAV surveying and 
mapping technology is the latest generation of surveying technology which has been further 
developed and mature in recent years. It has the incomparable characteristics of other 
surveying technologies. In particular, the non-contact measurement method will not cause any 
damage to the traditional ancient buildings, so it fully meets the basic core of the protection of 
ancient architectural heritage, that is, it can enable these buildings to exist in a long-term and 
healthy way "without changing the original condition". And the geography information system, 
virtual reality and large database technology has been widely used in ancient architecture 
protection work, to provide a set of scientific, practical strong standard system, from the 
technical level has greatly strengthened the ancient architecture for digital protection, and to 
further realize the ancient architecture for digital protection work to explore out a feasible path 
protection technology. From this, we can see that with the integration of UAV mapping 
technology and GIS and other related technologies, it will further enhance its application value 
and potential in the protection of ancient architectural environment. 

Three-dimensional panoramic photography and 2 d object 3 d scanning these two kinds of 
image in the form of virtual 3 d scene production cost is not high and fast and convenient, can 
show one by one by means of high quality, realistic cultural relics sites and two-dimensional 
cultural relics in three-dimensional space, this kind of multimedia visualization methods for the 
dimensional feeling of conveying it opens up a new prospect. This project uses three-
dimensional laser scanning technology to carry out spatial modeling for ancient buildings, 
which can be saved as accurate digital data for scientific research and display. 

5. Conclusion 

Virtual reality technology is a kind of auxiliary means that can be used for people to appreciate 
artworks and enhance their artistic appeal. It can carry out virtual display according to the 
difficult display situation in reality, the way and Angle that is restricted or impossible to be 
displayed. The unmanned aerial vehicle mapping technology can not only output 360° 
panoramic model display, but also output various large-direction, high-definition models and 
various picture information in the space, which can be used as a traditional paper and digital 
archaeological reports and museum historical relics display materials. By using this technology, 
we can make full use of database technology and multimedia programming software to develop 
a digital video disc and multimedia publication based on the display of cultural relics and the 
exhibition of historical relics in the museum. It can not only be widely used in various digital 
information preservation and display, but also can be used in various museum websites, touch-
screen display of visitors, and various digital archaeological excavation reports. Since mobile 
phones are now fully capable of playing movies or videos, visitors can directly log on the official 
website of the museum to download and introduce the history of Anyi ancient village images, 
videos, animations, panoramic demonstrations and other relevant resource information, or 
directly send these resources to the visitors for viewing on their mobile phones. 
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