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data checking and database building system, can acquire and feedback the field
investigation data fast and efficiently, inspect the quality of field investigation
results quickly, and realize the automatic warehousing of results and the output of
customize chart, which provides data support for government decision-making,
and has good social benefits.

Key words land change investigation, UAV, Android, data check (Page: 87)
Research on the Relationship Between Urban Impervious Surface and Surface
Thermal Environment by YANG Junjun
Abstract Taking Xi’an City as the study area, based on Landsat8 OLI/TIRS
images, we used support vector machine (SVM) method to extract the urban
impervious surface information at first. And then, we inverted the urban surface
temperature by mono-window algorithm. Finally, we carried out a random
sampling regression analysis between the urban impervious surface and surface
temperature. The results show that there is a significant correlation between the
urban impervious surface and surface temperature, and the spatial pattern is
highly consistent, namely when the impervious surface increased then the local
surface temperature will increase, and vice versa. With a rapid increase of urban
impervious surface, in order to form an ecological, green, healthy and sustainable
urban ecological environment, we should carry out reasonable planning and
layout of urban greening at the same time.

Key words impervious surface, surface temperature, Xi’an City, SVM, mono-
window algorithm (Page: 89)

Low-cost RTK Device Based on RTKLIB and Raspberry Pi by YANG Shengtian
Abstract In this paper, we operated the open source RTK software package
RTKLIB on Raspberry Pi 3, and combining with u-blox NEO-M8T, made a low-
cost RTK device. The actual test results show that the low-cost RTK device can
reach dm level, and the accuracy is in the cm level after reaching the fixed solution
of RTK in a better environment. This device can be widely used in geology,
geophysical exploration and some surveying and mapping fields.
Key words Raspberry Pi, RTKLIB, low-cost RTK device (Page: 91)
Application of Low-altitude Oblique Photography in Unlicensed Mining
Survey of Mine by PENG Yanpeng
Abstract In this paper, we introduced a method of low-altitude oblique photography
technique to conduct unlicensed mining survey of mine. Through UAV oblique
photography and high precision 3D modeling of unlicensed mining areas in mines,
we calculated the differences in surface changes before and after mining to obtain
the amount of mineral resource of unlicensed mining. Then, we used the lithology
identification and density test of the rock samples in the mining area to calculate
the mineral resource reserves of the unlicensed mining of mines, and assessed the
mining behavior and surface damage. The result shows that the work efficiency can
be significantly improved. This study can provide certain operability and reference
significance for the implementation of the unlicensed mining survey of mine.
Key words oblique photography, high precision 3D modeling, mine survey
(Page:93)
Hyperspectral Image Classification Combining Random Subspace and SSAE-LR
by CHENG Yuan'e
Abstract Aiming at the limitation problems of classification accuracy caused by
high-dimensional hyperspectral data and the limited sample size, we proposed a
new hyperspectral image classification method combining random subspace and
SSAE-LR in this paper. Firstly, we carried out the spatial feature extraction of pixel
neighborhood structure information based on the pixel neighborhood window,
and serial spliced with spectral information. And then, we used the random
subspace method to randomly select some feature subsets of the same size from
the obtained global feature space. Finally, we used the method of SSAE-LR to
train the base classifier on these feature subsets, and integrated the output of all
the base classifiers to obtain the classification results.The experimental results of
two sets of hyperspectral image data show that this method can effectively improve
the classification effect compared with the traditional method.
Key words hyperspectral image classification, SSAE-LR, feature extraction,
random subspace method (Page: 96)

Dynamic Simulation of Land Use in Dongjiang Basin Based on CA-Markov
Model by YE Jiao
Abstract In this paper, based on multi-period MSS and TM images, we analyzed
and summarized the land use change rules of Dongjiang basin from 1980 to 2000.
The results showed that the Dong basin was dominated by forest land before
1980, accounted for 61.56% of the area, and the cultivated land area accounted
for 26.42 %. The conversion intensity of land use structure was large and complex
from 1980 to 2000, and the cultivated land, construction land, grassland and
garden land had increased by 1 395.5 km?, 1 118.85 km?, 113 km? and 241.3 km?>
respectively. Using the CA-Markov model to simulate the spatial distribution
pattern of land use in the Dongjiang basin, the experimental result shows that by
2020, the growth rate of forest land in the Dongjiang basin is 4.63 %, and the
growth rate of construction land is 35.31%. The cultivated land, grassland, garden
land and unused land are reduced. The rates are -15.76 %, -12.96 %, -18.91 %,
and -4.98 % respectively.

Key words Dongjiang basin, CA-Markov model, land use (Page: 102)
Primary Investigation of Surface Deformation in the Yellow River Delta Based
on InSAR Technology by DI Guishuan
Abstract With the geological reasons such as crustal movement, soil consolidation
and human economic activities such as resource exploitation, urban construction,
the surface deformation appeared in the Yellow River Delta, which was as a
potential hazard for urban infrastructure and the safety of personnel, and the rate
of somewhere reached -100 mm/a. In order to track the surface conditions, we

used the permanent scatterer interferometry (PS-InSAR) technique to process
the Sentinel-1 images from May 2015 to August 2017, and verified the result’s
precision. And then, we analyzed the spatial distribution characteristics and
genetic mechanism of the deformation funnel based on geological data and
underground mineral resource development and utilization data.

Key words Yellow River Delta, PS-InSAR, surface deformation, formation
analysis (Page: 106)

Prediction and Analysis of Building Settlement Based on GM(1,1) and
Verhulst Model by YAN Xiaohui
Abstract In this paper, we used GM(1,1) and Verhulst models to predict and
analyze the settlement of buildings. The results show that the two models have
different pros and cons. When the settlement prediction is carried out before the
building load is stable, the GM(1,1) model is better for settlement prediction.
While, when the settlement prediction is carried out after the building load is stable,
the Verhulst model is better for settlement prediction. The final settlement shall be
determined by field observations in conjunction with the final predictions of the
Verhulst model. In the whole process prediction analysis of building settlement,
it is recommended to use both models for prediction and comparative analysis.
Key words GM(1,1) model, gray Verhulst model, prediction of building settlement

(Page: 110)

Urban Land Surface Settlement Monitoring Based on PS-InSAR Technology
by WANG Shengyan
Abstract With theoretical analysis and experimental comparison, we evaluated
two methods for PS identification, such as correlation coefficient threshold
method and amplitude dispersion index threshold method in this paper. Based on
the traditional method, we combined with two methods to extract some reliable
PS points. Taking the Shengli oil field in Shandong Province as the research area,
we used PS-InSAR technology to extract the reliable PS points, and used 28 scene
ALOS images to obtain the land surface settlement rate, and extract the settlement
time series in the study area.The experimental results showed that from 2007 to
2011, a certain degree of settlement occurred in the study area, and the average
settlement rate of this area exceeded 14 mm/a.
Key words PS-InSAR technology, PS point, land surface settlement ~ (Page:113)

New Method of Obtaining CGCS2000 Coordinate in Land Right Confirmation
Registration of Land Contractual Rights by SU Qianggiang
Abstract In the process of land right confirmation registration of rural land
contractual management rights, the parcel survey is involved. The parcel survey’s
coordinate system adopts the CGCS2000 national geodetic coordinate system.
On the basis of this, we used GAMIT/GLOBK software to solve static observation
stations to obtain high-precision ITRF frame coordinates, and then proceeded the
coordinate frame conversion to obtain CGCS2000 coordinates. The result shows
that the difference between the velocity field calculation coordinates obtained
by the grid average method and the CORS measured coordinates is about 1 cm,
which can fully meet the limit requirements

Key words land right confirmation, GAMIT/GLOBK, coordinate transformation,
velocity field, CGCS2000 (Page: 116)

Research on the Status and Development of Basic Surveying and Mapping in
Jiangsu Province by ZHANG Kai
Abstract Based on the construction status of basic surveying and mapping
in Jiangsu Province, combining with the transformation needs, we analyzed
the problems and shortcomings in the development of basic surveying and
mapping, and put forward suggestions in the development direction and system
composition research, which could provide a reference for the construction of new
basic surveying and mapping system in Jiangsu Province.

Key words basic surveying and mapping, transformation and upgrade, system
composition, new basic surveying and mapping system construction  (Page:119)

Detecting Fine-grained Urban Sub-region Using Social Media Data

by WU Shanmei
Abstract The fine detection of human activity sub-region of the city is an
effective basis for realizing the appropriate city resource allocation and scientific
management. In this paper, we proposed a method of finely dividing the urban
area using social media data. Firstly, we built a spatial interactive network based
on a large amount of user movement data obtained from geo-tagged social media
data. Then, we used the community discovery algorithm in complex networks to
detect the community structure. Finally, we revealed the urban sub-regions. The
experimental results show that compared with single travel data, social media data
cover a wider range of user activity types, which can divide urban space into fine-
grained sub-regions reflecting people’s real activity space with closer interaction.
Compared with other top-down urban structures, such as administrative divisions,
the fine-grained urban sub-region structure detected in this paper can provide a
more detailed basis for urban management.
Key words social media, spatial interaction, community detection, urban sub-
region (Page: 122)

Standardized Database Construction Method of Planning Results Based on
FME and ArcGIS Pro by JIANG Wei
Abstract Through the establishment of the database construction standard about
planning results, we used FME and ArcGIS Pro software to realize the inspection,
extraction, conversion and database construction of planning results, which
realized the standardized database construction of planning results.
Key words FME, ArcGIS Pro, urban planning, standardized database construction
(Page: 126)



