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n Object-oriented 3D technical requirement

n 3D data acquisition and modeling for different type of sites

N The System Development of MultiSource Data Management
and 3D Displayfor cultural sites

N The Brief Introduction to the Shuanghuaishu Site



Object 1: The capﬂital site in Shang Dynasty (3600BP)

Object 2: The Hangu Pass World Heritage Site(2000BP)
Object 3: The Xinzheng Gate site of the Capital in Song Dynasty(1000BP)
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The field site this afternoon: The Shuanghuaishu archaeological site (5300BP)
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Object -oriented Sites 3D technical requirement %
=2

G The research and protection of cultural sites demand for 3D spatial technolog

3D Lidar Scanning------------------ Multi -view photography------- UAV photography

E Preserve of the sites informatiorE 3D reconstruction of E Probe into cultural

E Virtual restoration vestiges and remains sites

E Deformation monitoring of cultuf@l 3D reconstruction of E Archaeological
relics archaeological sites record and surveyi

E Cultural sites measuring and and mapping
modeling E Cultural sites

E Surveying and mapping for the monitoring

protection of grotto and stone sites E 3D modeling of

E Protection and restoration of
museum collections

.E Protectionof large cultural relics

E Calcu ral relics volume

chaeological sites
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Object-oriented Sites 3D technical requirement %
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UAV photography
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Object -oriented 3D technical requirem

Dynasty(3600BP)

FeatureS The ground wall located in built-up area;

Requwements:the surveying and mapping data of
the wall and its environment on both sides;
The 3D model of the city wall and subtle disease observatior =&
Meet the needs of basic data, model, and map that are linkec =

to the I mprovement of t he
and the wall 6s repair.

Appropriate technology. usingthe traditional
way of surveying and mapping to build a unified coordinate
system and acquire environment information in the site;

Using the ground-based3D ladar cannerto capture thew a |
information .

Key points: record and survey of environment
featuresalongthe wall;

All-round fine 3D scanningof the wall;
Diseaseparseand accurateobservationin detail.
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Object - -oriented 3D technical requirement for sites \ T~
0 0 Xinzheng Gate Archeological Site

Object 2 the archaeological excavation of the city gate in Song Dynasty (1000BP)

Requirements'
Refined records of natural accumulation and trace
Precise 3D information of different historical age St
3D model of different historical age Stratum
Relics feature extraction and mapping
Virtual reappearance of topical historical a
Application of future archaeology park co

Appropriate technology® Using
LidarScanner in layered scanning to collect
refined 3D information rof different historical
stratification in archaeological
excavation.Using multi-view photography
method to collect image sequence
information of topical historical stratification
in archaeological excavation

Key points: Holographic record of
different historical stratification information”

Relics remains, characteristic information
extraction and mapping

www.radi.cas.cn



Object-oriented 3D technical requirement >
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Object 3 the World Heritage HanGu Pass in Han Dynasty (2000BP)

Featu FeS ' Theancient pass and city gate

The valley environment
Requirements:

The Gate and its surrounding geographical environment Appropriate technology * Usin g
The Gate 3D model Lidar scanner and UAV photography to collect 3D
Meeting the requirements of HanGu Gate s i 6 € 0 information of HanGu Gate. Laser scanner can
surrounding environment management and demand of site collect The HanGu Gate's high precision 3D
repairing design . information. UAV photography can capture the

image information of The HanGu Gatell s core
zone. Construction hierarchical fidelity model of
relic core zone and main building.

Key points*

The document of si tsesérrounding
environmental elements,3D modeling integrally’
Comprehensively refined 3D scanning and
modeling for The Gate ;Two models precisely
matching

www.radi.cas.ch



n 3D data acquisition and modeling for different type of sites

The city wall site in Shang Dynasty(3000BP)

Control points
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n 3D data acquisition and modeling for different type of sites

. . =7,
The city wall site in Shang Dynasty(3000BP) RAD!

E Spatial information acquisition of The City Wall Site

200,000Y" topographic map of Theity wall ;
55,000¢" 3D ladar point cloud of city wall site;
Acquire 612 texture information of the city wall body




n 3D data acquisition and modeling for different type of sites

The city wall site in Shang Dynasty(3000BP)

E Modeling of The City Ground Wall Site Point cloud filtering T remove the redundancy and

_attachments to the point cloud

Selection of city wall point
cloud filtering algorithm

Automatic removal of
vegetation algorithm

d 0 aim at gentle
slope surface and plane

Redundant point cloud
filtering algorithm
0 & aim at steep slop

Surface approximation
method

d 0 aim at the rough
surface

www.radi.cas.cn



n 3D data acquisition and modeling for different type of sites g
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The city wall site in Shang Dynasty(3000BP)
E Modeling of The Ground Wall Site

www.radi.cas.cn

3D height zoning model of The Zhengzhou Site



n 3D data acquisition and modeling for different type of sites
 The city wall site in Shang Dynasty(3000BP) ,7_

E Extraction of relics feature information based on model

Plane contour map based on 3D model

SR (1300



n 3D data acquisition and modeling for different type of sites

The city wall site in Shang Dynasty(3000BP) ,J

E Modeling of the ground wall relic during Shang and extraction of relic information

Elevation based on 3D model

Construction of In scale city

Texture > : .
perpendicular referenge | \wall-elevation

projection
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n 3D data acquisition and modeling for different type of sites

The city wall site in Shang Dynasty(3000BP) ,9

Cross-section diagram based on 3D model

Make cross section diagram based qp superposition of section line and model v radi.cas.en



n 3D data acquisition and modeling for different type of sites
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The city wall site in Shang Dynasty(3000BP)

N‘ o

E Modeling of the city wall relic during Shang and extraction of relic information

Disease information(gullies,path, collapse,etc)parsing and accurate extraction

based on 3D modle
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n 3D data acquisition and modeling for different type of sites
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0 O the HanGu Pass in Han Dynasty(2000BP) A

Acquiring 11 sites' point cloud data and 99 texture images about the Gate
341 UAV images of core relic zone about 0.4k Y during 5 times flight missions.

Lidar Points Cloud of Western
Side of the Gate

3D Scanning Images

i s — _ Aerial Vehicle |
Unmanned Aerial Vehicle Routes Design Unmanned Aerial Vehicle Images
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n 3D data acquisition and modeling for different type of sites =
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0 0 the HanGu Pass in Han Dynasty(2000BP) RAD!

3D model of the gate, using the method of triangular patch and surface modeling
based on point cloud of ground Ladar.

Color 3D model,high resolution DEM and DOM by the reconstruction method of 3D
multi-view based on UAV images.

The above results respectively satisfy the needs of heritage area restoration and
protection planning,providing basal data and information for heritage management
and protection.

Gate Model based on
Laser Points Cloud Laser Points Cloud

Partial Gate Model Gate Color Model based on

rrv e ‘ s 3 “‘\ “ :'
BN - o (

3D Model based on UAV

DSM(50cm)
Image

www.radi.cas.cn
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0 O Xinzheng Gate Archeological Site

3D document of the site excavation scene

Excavation Scope of XinZheng Gate Relic

Plan Area:16000Y~ No.1 phase:2000Y
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3D Data Acquisition Strategy
Of Layered and Zonal

| Original surface 3D data collection |

l Information acquisition sequence

\4

No.1 layered and zonal stratumf—

data collection T1115 T1116 T1117 T1118

No.2 layered and zonal stratum [
data collection

T1119

T1215 T1216 T1217 T1218
No.3 layered and zonal stratum

data cpllection

T1219

No.4 layered and zonal stratum
data collection T1315 T1316 T1317 T1318

No.5 layered and zonal stratum} |
data collection

T1319

T1415 T1416 T1417 T1418

Whole region Stratum data
collection

T1419

| Data preprocessing I<— No.1 Zone No.2 Zone No.3 Zone No.4 Zone

Acquisition Plan of 3D Scanning

No.5 Zone




n 3D data acquisition and modeling for different type of sites
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0 0 Xinzheng Gate Archeological Site

3D information extraction of the site excavation scene

Completed 3D and texture data collection for 33 times as a total of 391
sites and 3519 images. The raw data volume is 70GB, and 420 GB after
being converted to processing format. 334 images of multi-view in two
typical periods collection has also been completed.
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Acquisition station of 3D point cloud

Qing Dynasty Stratum Multi-view www.radi.cas.cn



n 3D data acquisition and modeling for different type of S|tes

& O Xinzheng Gate Archeological Site

RADI

Build 3D models of the layer

Building refined DEM, DSM and other 3D models of different stages stratum, as the
base of sites environment and landscape reconstruction.

Morden Stratum

Qing Dynasty Stratum

Silting Stratum 2



0 O Xinzheng Gate Archeological Site
Build 3D models of the layer

Qing Dynasty Remains DEM Constructed by Lidar Point Cloud Data
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