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are observed and sensed by means of mapping, remote sensing, geophysics and internet of
things, meanwhile, dealing with and solve the mineral resources protection, mine development
optimization, production environment safety, mining subsidence control, mining ecological
restoration and other scientific and technical problems. Whether promoting the development
of the discipline itself and applied research, or the crossed development of the related subjects
and the expansion of new application fields, Geodesy and Navigation have achieved remarkable
achievements, and made great influence on the social and economic development.In the trend
of market economy, knowledge economy and information society, the characteristics of mine
surveying disciplines have been strengthened to be able to adapt the new situation, and it
has played an important role in the mining technology innovation and social and economic
development. GNSS positioning and mining control network transformation technology have
begun to be widely used; digital photogrammetry, remote sensing and geographic information
systems and other advanced technology in some production units have been applied;
mining subsidence and “Sanxia” mining research and practice to achieve fruitful results and
comprehensive benefits. The three-dimensional visualization and analysis and evaluation of
mineral resources, and digital mine drawing and its application work have achieved remarkable
results; mine environmental monitoring, management and land reclamation work have
developed in full swing and the achievements are obvious. Next, we should strive to develop
new technology of surveying and mapping, to revise the specifications of mine measurement
technical regulations, to adhere to the concept of sustainable development and green mining,
the establishment of mining resources and environmental information system, andto further

strengthen the independent innovation capability, innovation theory and technology.

Mine surveying is an interdisciplinary, and it will be inspired by the continuous developmentof
the related disciplines in theory, technology and application, and new development will be
promoted through theoretical innovation. At the same time, in the education field of mine
surveying, we should introduce the most advanced scientific and technological achievements to

teach and train the students to meet the requirements of the times.

Written by Wang Yunjia, Zhang Shubi, Yang Min, Jiang Chen
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Advances in Cadastral and Real Estate
Surveying and Mapping

Cadastral and real estate surveying and mapping is a basic work of real estate management
and registration. Population growth, increasing value of cadastral and real estate surveying and
mapping the reality and accuracy requirements are also getting higher and higher. With the
introduction of “The Real Estate Registration Interim Regulations”, the continuous development
of surveying and mapping technology and instruments, cadastral and real estate surveying and
mapping have changed greatly from theory to practice. The research progress of cadastral and
real estate surveying and mapping was described on such terms: land survey, land use / cover
change, investigation of real estate rights, surveying of real estate, real estate registration, and
the construction of information system. The development trend was compared from home
and aboard. Compared with the developed countries, there is still some gap on theory and
technology. Cadastral and real estate surveying and mapping professional development has the
following four directions: (D The development of advanced surveying and mapping technology,
increase popularity; (2) Monitoring the changes of land use needs to be further improved; (3) The
development of information systems and real estate data arrangement were the current problems

need to be solved; (4) Real estate management will be from 2D to 3D.

Written by Fang Jiangiang, Tang Fuping, Lai Lifang, Luo Guangfei
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Advances in Marine Surveying and Mapping

Marine surveying and mapping is a science and technology to study the collection, processing,
representation, management and application of geospatial information related to marine and
terrestrial waters. In recent years, marine environmental information survey, marine multi-
source data comprehensive processing, and marine discipline talents training and other aspects
have made great progress. Integrated marine survey and measurement platform has been
put into use, and enhance our ability to implement measurement in far-reaching and polar
regions. Marine navigation and mapping benchmarks tend to be fine. The sea and land vertical
reference conversion system of the whole sea area is established initially. Marine navigation
and positioning technology has been researched in-depth and applied effectively. Offshore area
positioning accuracy is up to centimeters level. The land, sea and air integration maneuvering
coastal terrain measurement scheme is formatted. Comprehensive utilization of unmanned aerial
vehicle aerial survey technology, three-dimensional laser scanning technology and multi-beam
sounding technology can achieve accurate measurement of coastal terrain. The use of multi-beam
sounding sound velocity profile inversion and side scan sonar image processing technology can

effectively correct the measurement error and improve the depth of measurement accuracy.

Therefore, high-precision submarine topography and geomorphology information can be
obtained easily. Marine gravity measurement equipment is gradually domestic and gravity
measurement technology is developed to the international advanced level. A complete set of
magnetic measurements system is built. The system has significantly improved the measurement
efficiency and precision. The chart mapping is oriented towards the development of intelligent and
automation. The platform of marine geographic information sharing is basically completed, and the

integration and sharing of multi-source and heterogeneous marine environment data are realized.

At the same time, a number of marine surveying and mapping professionals is cultivated. In the future,
we need to speed up the development of marine survey and measurement platform to stimulate the
development and application of domestic marine measuring equipment and enhance the competitiveness

of domestic brands in the international arena. The use of multi-platform collaborative three-dimensional
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operation enhance the capabilities of marine environment, three-dimensional investigation and observation.
We need to speed up the establishment and improvement of marine three-dimensional survey observation
comprehensive security system and data resource sharing mechanism to further enhance the marine three-
dimensional observation system operation management and service support level. Highlight the basic
marine surveying and mapping work and carry out the development of technical standards related to
marine surveying and mapping and technical innovation. Strengthen the marine surveying and mapping
benchmarks and infrastructure construction and establish the contact and maintenance of the marine
surveying benchmarks and geodetic benchmarks. Realize the marine surveying and land data benchmark
conversion and seamless splicing. To further strengthen the ocean measurement data processing core
theory and methods of research. Improve the independent intellectual property rights of multi-beam data,
side scan sonar data processing software system. Strengthen the new foreign marine gravity instrument
independent data processing theory and method research. Optimize the ocean magnetic data processing
model and carry out the island reef three component magnetic measurement data treatment methods.
Promote the standardization of electronic charts, integration and intelligence, and further improve the top
design of the electronic chart production and application. Improve the digital map production technology
and speed up the integration of the database based on the construction of the chart system. And actively
carry out research of the digital ocean geography development strategic planning. Design the digital

ocean construction road with Chinese characteristics.

Written by Ouyang Yongzhong, Shen Jiashuang, Bao Jingyang, Zhou Xinghua, Lu Yi,
Zhang Lihua, Sang Jin, Zhao Jianhu, Yang Kun, Zhou Fengnian,

Yang Fanlin, Guan Yongxian, Ge Zhongxiao

Advances in National Geographic
Conditions Monitoring

The national geographic conditions monitoring has been proposed as a new requirement

and demand of the surveying, mapping and geoinformation industry under the new situation
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of economic and social development, as well as the key responsibility and strategic task of
the departments of surveying, mapping and geoinformation to active service for the science
development. Under the leadership of Leading Committee directed by Vice-Premier Zhang gaoli,
the first national geographic conditions census in China was completed by National Administration
of Surveying, Mapping and Geoinformation (NASG) in 2015, which also under the joint efforts
of governments at all levels and relevant departments. The bulletin of the first census was released
formally on 24" April, 2017. Meanwhile, the application analysis pilot of the first census results has
been explored based on some current hot spots, including the special audit of land and resources,
multiple spatial planning integrating, delineation of ecological protection redline and precise
poverty alleviation according to the principle of side survey, side application and side monitoring.
It preliminarily reflects the value and function of the national geographic conditions census to
the economic and social development and the management of macro decision making. The clear
deployment of national geographic conditions monitoring has been made in the Outline of the 13"
Five-Year Plan for National Economic and Social Development and the 13" Five-Year Plan for
surveying, mapping and geoinformation industry in 2016. In the recently revised Law of Surveying
and Mapping, moreover, it has also been mentioned that the governments at all levels should take
effective measures to play the role of the national geographic conditions monitoring results in
the government decision-making, economic and social development and social public services.
In accordance with the State Council’s overall deployment and the transformation development
needs of surveying, mapping and geoinformation industry, acquisition of geographic conditions
information has been changed over to the normalization stage since 2016. Based on the national
geographic conditions census, through the fundamental and thematic monitoring, building a
system with complete functions of dynamic monitoring, comprehensive information analysis and
publishing, forming normalization mechanism of geographic conditions monitoring, to provide
business and normal services of national geographic conditions information. On this basis, further
monitoring and application analysis of geographic conditions change would be made, including
the change monitoring with the development and utilization of national coast zone, monitoring of
spatial pattern changes of cities at prefecture level and above, typical urban agglomerations, region
area and so on in China. In future, more efforts will be made in the three fields: vigorously promote
applications of national geographic census results, orderly develop normalization geographic

conditions monitoring and strengthen the construction of supporting system and mechanism.

Written by Liu Ruomei, Zhou Xu, Tao Shu, Wang Ruiyao, Wang Faliang, Liu Jiping,
Zhai Liang, Pan Li, Li Limeng, Jia Yunpeng, Li Guangyong
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Advances in Surveying and Mapping
Instrument and Equipment

The instruments and equipments of surveying, mapping and geoinformation serve as a very
important aspect on the technical developing of surveying, mapping and geoinformation; are
widely used to acquire, process and output geographic information data; and play a vital role in
promoting the development of this field. In recent years, the accelerated combination between
modern surveying and mapping instruments and information technology, e.g., mobile internet,
internet of things, big data, cloud computing, etc., make the intension and extension of surveying
and mapping equipment undergo profound changes, i.e., not only to obtain the discrete data, e.g.
angle, distance, coordinates, or simulated images, but to complete the acquisition, processing,
management and service system of all kinds of data and digital image based on continuous digital
geographical location. It will be not only to access to measurement data from the ground based,
but also with the aircraft based, satellite based, ship based, underground based and submarine
based. This special report mainly focuses on the development trend and countermeasures of
surveying instruments on satellite positioning and navigation, photogrammetry and remote
sensing, ground and underground based measurement, marine and gravity measurement,

measurement, testing equipment for surveying instrument.

Written by Qi Weijun, Wang Quan, Wen Hanjiang, Fang Aiping, Fu Ziao,
Li Song, Li Zongchun, Wu Hailing, Zhang Rui, Yu Feng, Guo Zhiyong, Ma Yue
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