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Fig.1 Location diagram of scanner station
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Fig.3 Flow chart of improved feature point matching
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Fig.4 Point cloud model diagram
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Fig.5 The comparison diagram before and after the multi-source data fusion
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Table 1 Precision results of multi-source data fusion (Unit:m)

Wi Aebr HABENS)  BAFERRLS,) A=S-S,  AS Wi br HaBENS)  BAERAS,) A=S-S, AS
X 2692 832.07 2692 832.08 -0.01 X 2692 855.60 2692 855.61 -0.01

Al Y 575152.83 575152.83 0 0.014 A7 Y 575152.09 575152.08 0.01 0.017
Z 31.49 31.50 -0.01 Z 32.32 32.31 0.01
X 2692 840.39 2692 840.40 -0.01 X 2692 848.20 2692 848.20 0

A2 Y 575 164.08 575164.07 0.01 0.017 A8 Y 575142.10 575142.09 0.01 0.014
Z 31.53 31.54 -0.01 Z 31.98 31.97 0.01
X 2692 839.31 2692 839.31 0 X 2692 861.80 2692 861.79 0.01

A3 Y 575159.88 575159.88 0 0.010 A9 Y 575 148.16 575 148.14 0.02 0.030
Z 29.18 29.19 -0.01 z 32.18 32.16 0.02
X 2692 835.87 2692 835.87 0 X 2692 853.94 2692 853.94 0
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Table 2 Accuracy verification table of 3D model
s TP SEES)) BB E(S,) 2% e TP PES)) R JE(S,) %
/m /m AS=S,-S,/mm /m /m AS=S,-S,/mm
25.499 25.495 4 1.518 1.510 8
25.494 25.499 -5 1.518 1.513 5
25.503 25.497 6 1.514 1.518 -4
25.497 25.493 4 1.515 1.519 -4
i ET 58
25.495 25.499 -4 1.513 1.516 -3
25.502 25.499 3 1.518 1.513 5
[ S, 4.33 [ Asl,.., 4.83
0 4.43 0 5.08
12.610 12.606 4 0.639 0.636 3
12.607 12.607 0 0.634 0.632 2
12.606 12.599 7 0.631 0.637 -6
E 12.611 12.608 3 . 0.634 0.639 -5
12.608 12.609 -1 0.636 0.633 3
12.609 12.595 14 0.635 0.640 -5
[ As,., 4.83 [ Asl,.., 4.00
0 6.72 0 4.24
7.171 7.172 -1 9.275 9.279 -4
7.175 7.168 7 9.287 9.282 5
7.173 7.164 9 9.289 9.281 8
e 7.170 7.173 -3 bk 9.288 9.283 5
7.173 7.167 6 9.289 9.284 5
7.172 7.170 2 9.279 9.272 7
| sl 4.67 | asl,.., 5.67
0 5.48 0 5.83
0.556 0.553 3 0.666 0.658 8
0.557 0.559 -2 0.661 0.666 -5
0.553 0.554 -1 0.667 0.661 6
- 0.552 0.555 -3 9 0.665 0.667 -2
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Ancient Buildings Reconstruction based on 3D Laser Scanning
and UAYV Tilt Photography

He Yuanrong'?,Chen Ping', Su Zheng', Wang Zhi', Li Quanhai'
(1.Big Data Institute of Digital Natural Disaster Monitoring in Fujian, Xiamen University of Technology,
Xiamen 361024, China;
2.Fujian Province Key Laboratory of Modern Precision Measurement and Laser Nondestructive Testing ,
Putian 351100, China)

Abstract: Modeling ancient architectures by traditional methods can hardly obtain high precision 3D spatial infor-
mation and the texture information of the target object at the same time. This study proposes to combine the 3D
laser scanning technology and tilt photography measurement technology to quickly restore the 3D information of
ancient architectures. This method fuses multi-source data by feature matching and establishes the complete 3D
model of the ancient architecture (inside and outside). The validation using the Li's family temple in a traditional
Chinese village in Fujian province, China, shows that the relative mean error of the established 3D model is
5 mm. Furthermore, this method increases the modeling efficiency greatly. In addition, the constructed model is
used for 3D printing and indoor and outdoor display in different scales, and the availability of model is further
verified. This research will provide technical support for the restoration and protection of ancient architectures.
Key words: 3D laser scanning; UAV tilt photography technology; Data fusion; Ancient buildings reconstruc-
tion; 3D printing
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Bibliometric Evaluation of the Development Trend of Space Earth
Science in the Countries along the Belt and Road

Wang Haiming, Fan Weiwei, Han Lin, Yang Fan
(Institutes of Science and Development, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The present study aims at analyzing the research output performance of the countries along the Belt
and Road (B &.R) from 2000 to 2016 in space earth science based on bibliometrics and visualization analysis
(bibliographic data of major missions in space earth science are derived from the Web of Science database). The
work assesses the publication output, academic impact, predominant disciplines of representative countries and
major regions along the Belt and Road, hopes to contribute to a comprehensive understanding of national re-
search strength, predominant discipline, and development potential in space earth science. Moreover, the work
also discusses the characteristics and evolution trends of research cooperation between representative countries
and major regions along the Belt and Road, and digs out the cooperation hot spots and cooperation highlights,
and consequently provides qualitative and quantitative data support for China and the countries along the Belt
and Road to determine the cooperation strategy, expand cooperation areas, and deepen cooperative research in
space earth science.

Key words: Belt and Road; Space earth science; Bibliometric evaluation; Research output; Research coopera-

tions



