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Abstract
Landslide is a huge impact and destructive force in the world. Often leading to people’s lives and production suffers
extremely significant damage. People have seriously changed the geographical environment and geological appearance
and seriously restrict the rapid economic development. Human-machine interaction technology has emerged and applied and
has been integrated into artificial intelligence technology. Human-machine interaction is also extended from the initial
graphics page, gradually expanding to language interaction, gesture detection, and brain and computer. This paper studies
the performance of graphical personalization and the help of the computer, thereby making the printing of the 3D printing
machine more optimized and improved. Print 3D printers can be printed quickly by creating related models and designed and
established for complicated model data systems. In addition, the nonlinear seismic risk model is determined by the atria of
fuzzy object theory and disaster theory. For the study of regional earthquakes, there is a unique deformation mechanism and
tomography mode, and the effective assessment indicators and weight selection methods are pointed to enhance landslide
risk. Perform predecessor accuracy. Through 3D digital printing models and remote sensing images, the three-dimensional
intelligent system is produced to quickly explain the characteristics of landslides and is a new experiment in the study of
mountain landslide in the region.
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Introduction

With the continuous development of information technology,
people gradually pursue amore human and interactive human-
machine interaction equipment. For this study, it has become a
new direction of development of experts and scholars in the
field of human machine interaction (Adam et al. 2014). The
text form is the original appearance of the computer system,

consists of thousands of commands. This is the initial step of
human-computer dialogue. In this way, the user can use var-
ious information in the computer, but this approach has a very
distinctive disadvantage (Al-Mustansiriya et al. 2018). First,
the step of interacting with the computer is very long, and it is
very cumbersome, and the user must be in the computer page
(Amarsaikhan et al. 2012). Enter the complicated command to
start the computer’s related information (Ashkan and Najmeh
2012). In this process, it is easy to make fatigue in the process
of time consumption (Badreldin and Goossens 2014). Second,
the cost that needs to spend is relatively high (Ban et al. 2017).
In the primary human-machine interaction mode, there are
only some professional and professional computers with rele-
vant expertise and professional capabilities; they can make
human-machine interactions, and they cannot be in general.
Successfully complete the input and read these commands,
cannot activate the human computer interaction (Breiman
2001). In order to reduce the cost of related costs and the
process of interaction is relatively simple, the general people
can use the computer without obstacles and problems
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(Chatziantoniou et al. 2017). Therefore, there is a need to
further improve and improve your computer, which enters a
new change in the interaction between people, that is, enter the
graphical interface to interact with the computer. Then, in the
human machine interaction, the use of gesture detection, lan-
guage interaction, and interface between the brain and the
computer is connected to the computer (Cho et al. 2012).
Use graphical interaction to convert the actual elements into
a virtual element to better perform custom concepts, to make
the computer’s programs have visual operations, so that the
operation of the computer can be more simple and easy to
operate (Erinjery et al. 2018).

It can be seen from the process of research on landslides,
and there are various forms of landslides in a corresponding
rock structure, forming environment and short-range defor-
mation (Foody 2002). Understand and familiarize them-
selves with the causes of landslides, as well as conducting
an accurate and efficient assessment and pre-judgment,
which has very important social and economic benefits for
avoiding the occurrence of mountain landslide disasters
(Goodman 1963). It is also the main reference theory basis
for preventing geological disasters and reducing geological
disasters. 3D printing mainly uses three-dimensional CAD
design, analyzing and handling the cutting software based
on the relevant data source, thereby achieving a printing
method having great innovative printing of object separa-
tion and Z-axial layers. 3D printing can complete rapid pro-
duction and rapid use of three-dimensional well structures
and complex structures. Since 3D print has a very advanced
nature and efficiency, 3D printing is widely used in national
defense construction, medical industry, and university re-
search institutions (Hansen and Loveland 2012). 3D print-
ing no matter how much complexity of the corresponding
three-dimensional graphics, 3D printing can be treated very
efficiently, with high degree (Van JL 1996). 3D printing
technology can print each level of the graphic, so the pro-
duction period of 3D printing is relatively small; only when
the model is created and software production, the related
product graphics will be pre-design and planned, with 3D
printer. It is possible to quickly print the relevant model,
which greatly reduces the time of enterprise development
and research (Apolinario 2009). With the rapid improve-
ment of 3D printing technology, the price of instrumenta-
tion is gradually declining, the casting speed is gradually
accelerating, and the production capacity of more

cumbersome and messy object models has also improved,
so that some products can be implemented from manual
production to the use of computers to help production
(Joshi et al. 2016). Relevant experts and scholars have stud-
ied 3D circular and geometric models, which will also have
professional and directional (Landis and Koch 1977). 3D
simulation experiments associated with landslides become
the main research in this article (Leinenkugel et al. 2014).

Materials and methods

Data source

In order to better study the high-resolution telecommunica-
tions data of regional landslides, the application of different
years and different months of research area video data is com-
pared, and Table 1 is shown in Table 1.

High phase, high-resolution telecommunication detection
images can distinguish various types of landslide features and
can easily divide flat landslides, other types of type informa-
tion extraction and typical features, and the main and field
research in the classical area. Analyze and establish an inter-
pretation mark to take over the interpretation of human-
computer interaction, specifically, as shown in Fig. 1.

Data pretreatment

Color correction is that the image is not complete when the
color tone difference is very large, and the image is not com-
plete, and the accuracy of the judgment is lowered (Lin et al.
2010). For the received WorldVEW data, a large color differ-
ence is displayed, and the reference color is selected for color
correction. The color balance in the image is used to adjust the

Table 1 Research area image
data background and application Data time period Data source Resolution Coverage Application

February 2010 Spot6 full color image 2.6 m 160 km2 160 km2 disaster situation
April 2011 WorldVew multi-band image 0.47 m 160 km2

March 2013 WorldVew multi-band image 0.47 m 160 km2

Fig. 1 3D display under ArcScene
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differences associated with color analysis throughout the im-
age. The specific effect is shown in Fig. 2.

This article uses the ArcGIS 10.3 software to give digital
data processing and layout statistical analysis; before analyz-
ing, you must standardize the remote sensing data and layout
data under the ArcGIS platform and create a consistent digital
format and coordinate standards to ensure future data process-
ing, and the application works normally and can be transmit-
ted. This article implements the following standardization set-
tings for existing data:

1. Set the coordinate system, according to the location of the
study area, select the data of this position as the coordinate
system, assign each data layer to the coordinate system,
and change the data in m.

2. The project standardization process includes transforming
the data layer into Gauskrog projection, neutron lunch
106 (e)

3. Simple data format: Transition performance in the toolbar
converts all vector data levels into shadefile form, trans-
fers the network file into the MG format, and retains the
above two data forms for the newly created level.

4. The data boundary is unified, and the cutting function cuts
each layer to ensure that all data in the research area re-
ceives the same boundaries.

When explaining a single wear area, this time you use a
method of explaining a single wear area; you can clearly

understand the slide of the rail boundary, the hatch region,
and the backup region and perform regional explanation, see
partitioning Fig. 3.

Design of 3D printing platform based on human
machine interaction network

Through the 3D print product of the cloud, the special
production of the service platform can be made, based
on the browser model (Mahboob Iqbal et al. 2013). The
core of the model is a web server. It is TCP/IP technology
to use HTTP as a c loud transmiss ion protocol
(Mohammed Noori et al. 2018). The client uses a browser
to browse the web server for the cloud platform (Motiur
Rahman et al. 2013). Internet is a medium between
browsers and servers, and the cloud platform is called a
customized 3D printing to model unique design. The spe-
cific structure of the cloud platform is shown in Fig. 4.

Landslide body fractal characteristics

Fractal use fractionally description of the complicated situa-
tion of castings, focusing on a variety of complicated natural
conditions, these natural conditions are irregular, but after
highly divided (such as tree, mountains, water layers, clouds,
land waves) self-protection. In quantitative description, this
self-image parameter is called a fractional dimension, also
known as a fractional, and can be represented by D. It can

Fig. 2 The video color correction
front and rear comparison (before
the left is corrected, the right
picture is corrected)

Fig. 3 Interpretation under the three-dimensional view of the landslide (from left to right as the front, left side, and right side)
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be a score. The fractal dimension is a quantified non-smooth,
incomplete, breaking data parameter, and the complex score
object in the score theory. It reflects the roughness and com-
plicity of the fragile object, that is, the score is dimension, the
unevenness of the object, the unevenness and complexity the
higher the degree, the opposite is true.

If the “equivalent radius” of the standard measuring device
for calculating a measured value of the score object is R, the
measurement value of the measuring bodyN (R) should be the
following formula:

N rð Þ ¼ r−DH ð1Þ

Use the natural logarithm of both sides of the above formu-
la 1, the DH definition is as follows:

DH ¼ lim
r→0

lnN rð Þ
ln 1=rð Þ ð2Þ

The information dimension definition is as follows:

Di ¼ lim
r→0

∑
N

i¼l
PilnPi

−lnr
ð3Þ

If the two points in the entire score are spaced by R, the
associated function C (R) is the associated dimension:

Dg ¼ lim
r→0

lnC rð Þ
ln 1=rð Þ ð4Þ

If all parts of the Si are multiplied by 1, and the similarity
can be followed by M, and Ri = R is as follows:

Ds ¼ lnN=ln 1=rð Þ ð5Þ

If the ride is inconsistent, please indicate the following:

∑
N

i¼1
riDH ¼ 1 ð6Þ

The capacity dimension is the most commonly used dimen-
sion, if n, the letter (D) is the minimum number of spins, the
capacity definition is as follows:

Dc ¼ lim
r→0

lnN rð Þ
ln 1=rð Þ ð7Þ

After 5 different fractals, the numbers are the most
common, relatively simple mathematical calculations,
and specific and super-real fractal dimensions. The basic
theory is to determine the trajectory boundary with the
square line of the side length R and R and then calculate
the number N (R) of the statistical squares in the dual
logarithmic coordinate system and adjusted straight line
to get the fractal D. The formula is as follows:

D ¼ − lim
r→0

lnN rð Þ
ln 1=rð Þ ð8Þ

By calculating the number of strips obtained from each
slide boundary track, it can be finally adjusted to a straight
line:

lnN rð Þ ¼ aþ blnr ð9Þ

Fig. 4 Schematic diagram of
cloud manufacturing service
platform
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Results

Multi-phase impact image decoration slope
distribution characteristics

As a major factor that leads to the development of landslide, in
addition, the occurrence of landslide is closely related to the
location of the location: First, the appropriate geographical
location is the most important factor in the occurrence of land-
slides; the second, the high and low of the rock and structural
objects affect the size of the landslide. Factors such as height,
slope, and outdam layers are also affected to a certain extent.
Different geographic locations have different significance to

the development of landslides and have different levels of
property of landslides. The same factor also has different
meanings. The extension system and the error of the image
and the image are removed. The difference between the selec-
tion factor is counted each landslide factor. The distribution of
slides on various factors can be objective and directly
reflecting the contents of slides.

Under the ArcGIS platform, the area of the interpreted slide
is calculated using the “area statistics” in the object properties.
Specifically, see Fig. 5, as shown in Fig. 6.

As far as long aspect ratios, the distribution trend displayed
by the slide is the high level of the low end to the center on
both sides, as shown in Figs. 7 and 8.

Fig. 5 2009 distribution of the
slide at elevation factors

Fig. 6 2009 distribution of slide
in slope factor
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The influence of the water system on the landslide is em-
bodied in the growth of the skateboard water and the cleaning
of the landslide, thereby improving the stability of the land-
slide, and the statistical data also indicates that this effect is
shown in Fig. 9.

Multi-phase photo down slope distribution
comparison analysis

When two different years, the degree of change in the land-
slide is calculated in the assessment attribute of each factor;
the change rate value of a year of landslide is significantly
reduced. And different category change rates are usually sta-
ble annually. The change rate under the aspect ratio is also
relatively stable, and the variation rate of the region width

slides is low, lower than the elevation factor. The degree of
object change rate is quite large. The specific results are
shown in Table 2.

During the research of the landslide development in the
classic basin, the landslide in the wastewater flow in the basin
is found to be large, and the twomudstock sides are in parallel,
mainly affected by the external environment. Specific statisti-
cal results are shown in Table 3 and Fig. 10.

It can clearly indicate that the two gravel regions have
different distribution characteristics for different factors in
the level of different factors, and the different factors have
different factors.

The difference between the height factor and the fracture
speed is not very large, and the gap in different levels in the
gravel zone is basically consistent.

Fig. 7 2009 distribution of
sliding in slope

Fig. 8 2009 distribution of
sliding distance water system
distance
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In terms of aspect ratio, the characteristics of the soil ditch
can see that the difference between the two gravel regions is
relatively large. It can be seen between Figs. 11 and 12 that the
color difference between the two trenches is obvious, and
there is a large difference in differential characteristics on both
sides of the trench.

Regional landslide evolution characteristics

Single-term image landslide distribution characteristics

After explaining the remote sensing image of the research area
and calculated the area of the landslide, it can be seen that the
research area after the earthquake is mainly small and medi-
um-sized, and there are many quantities. For details, please
refer to Fig. 13 and 14.

Landslide dynamic analysis of multi-phase impact image

According to Table 4, it can be seen that the landslide in the
research area is falling. The landslides explained in the third
phase of the landslide have a large extent to which the size is
large.

Remote detection images can directly objectively reflect
changes in different soil property boundaries. Figure 15 has
a significant change in the boundary area of the landslide
represented by a white spot and gray point in 4 years.
Figure 16 shows a quantitative comparison of several annual
landslides and shows a change in landslide area in a small 4
years.

Figure 15 shows a change in the slide region of the same
small area in the three stages of the remote sensing image. An
objective comparison and analysis of three stages of remote
sensing images can be established in the research area.

Fig. 9 2009 distribution of
slitting distance

Table 2 Comparison of area change in different factors

Area change rate Slope Slope Elevation Rock
property

Distance Distance
from the
water
system

Year
2-
0-
11

Maximum 36.45 28.98 37.32 89.08 29.85 26.77

Minimum 17.58 8.59 0.27 0.14 17.55 8.43

Extremely
poor

18.86 20.42 37.06 88.97 124 18.35

Year
2-
0-
13

Maximum 36.19 37.78 110 110 58.38 79.07

Minimum 23.57 27.32 28.78 22.69 24.3 2.65

Extremely
poor

12.63 10.47 7122 77.33 34.18 76.43

Table 3 Typical debris flow slope area contrast

Debris gauge
number

Debris flow
basin area
(104 m2)

Landslide area (104 m2)

Year
2009

Year
2011

Year
2013

#17 377.66 1124 10.94 R22

#18 382.75 47.57 44.69 38.73

#17/#18 ratio (%) 98.68 23.62 24.47 21.21

#16 124.96 1.62 1.62 0.87

#19 126.68 65.27 41.82 49.46

#16/#19 ratio (%) 98.65 2.48 3.86 1.75
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Typical basin landslide evolution characteristics

Landslide is an important source of mudslide, and the situa-
tion of mudslide activities will have a very important impact.
Therefore, the development and dissemination of landslides in
the mudslide are studied, and the law of collecting mudslide is
very reference and guiding value. Figure 17 shows the devel-
opment of mudslides in the study area and distribution of
landslides in the canyon.

When the remote sensing image is explained in the third
phase, the slide can be divided into multiple regions as a slide
area, an edge region, and a cumulative area. Table 5 reflects the
surface change characteristics of each part of the analysis object.

The three sub-regions are not exactly the same; in compar-
ison, the sliding area and the sliding edge have changed the
maximum, the change rate is higher than the total change rate,
and the change trend also has a great difference, as shown in
Table 6.

Discussion

3D print product resources, manufacturing capacity,
and human machine interaction status analysis

3D print product resources

3D printing is relatively large. In general, 3D printing in the
public service platform covers all materials needed in the en-
tire process of printing custom products. That is, humans in-
clude resources, including material force, and the like. From a
resource perspective, 3D printing resources are specifically
hardware resources and software resources based on the type
of resources. One of the hardware resources includes material
resources. Material resources mainly refer to different types of
3D printing machines and scanning machines, machining ma-
chines, and other machine equipment. Software resources in-
clude a series of software for design, planning, and creation of

Fig. 10 #17 and #18 gauge 2009
slide distribution

Fig. 11 Typical channel grading
diagram

1381    Page 8 of 14 Arab J Geosci (2021) 14: 1381

RETRACTED A
RTIC

LE



objects for customized objects during 3D printing and 3D
print cutting software. Human resources include 3D model
designers and various process creators and buyers of related
instruments.

3D printing manufacturing capabilities

The producer of the 3D printer performs production of 3D
printing devices through appropriate configuration-related re-
sources. The 3D printing device has a functional size that
reflects the production capacity and production level of 3D
print producers. At the same time, 3D printing manufacturing
capabilities also reflect that the 3D printing machine is good
for printing tasks. Through scientific adjustment and printing
resources, making the printing equipment manufacturing

capability is stronger. By using effective addition of related
knowledge, 3D printing manufacturing capabilities can com-
plete resource collection more accurately and provide users
with better service.

3D printing manufacturing cloud service

3D printing manufacturing cloud service platform provides
users with personalized print services. Typically, the platform
is primarily serving users of 3D print resources and services
that provide 3D print resources. When the cloud service plat-
form provides services to the user, the 3D printing resources
and service capabilities can be applied, and finally through
data information into the database of the cloud service man-
agement platform, manage and store the cloud service

Fig. 12 Typical slope to grading

Fig. 13 Research zone 2009 light
slope
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platform system. During the 3D printing process, for hardware
production resources, it is mainly based on information such
as Internet, and the hardware device resources of the 3D print-
er will be effectively connected to the cloud service platform.
In terms of software, it is mainly due to the 3D print resource
provider to give relevant software, install, and complete reg-
istration, and then the voice platform is systematically con-
nected. Such a 3D printer can provide services directly to the
user directly in the cloud service platform.

3D print service object analysis

Cloud service platform operator

The main responsibility of the cloud service provider for 3D
printing products is to provide the design operations andmain-
tenance of the cloud service platform, which has completed
effective access and management of 3D print resources. It has

the security of related functions to ensure that it enables a
variety of requirements from resource providers to suppliers
and 3D printing products.

Resource demand

3D print product demand side mainly involves companies,
institutions, and customers who require different cloud ser-
vices to produce print products. Requirements use cloud ser-
vice platform clients to connect to 3D print products. Search
and browse through the client’s related information and data
in the cloud service platform. Thus, query the consistent 3D
printing resource to achieve customer custom requirements.

Resource providers

The 3D print resource provider refers to the virtual description
and service packages for their own service strength features,

Fig. 14 Research zone 2013
slope distribution

Table 4 Number and area
statistics of research area
landslide

Landslide area segmentation
(m2)

Expliphemism
landslide in 2009

2011 interpretation
landslide

2013 interpretation
landslide

Number Area (104

m2)
Number Area (104

m2)
Number Area (104

m2)

<1000 37 2.8 19 1.6 33 2.5

1000–2000 126 19.7 73 11.5 118 18.4

2000–5000 469 158.4 382 129.8 318 105.9

5000–10000 394 278.8 308 216.4 223 154.8

10000–20000 271 374.4 222 304.3 146 199.4

20000–50000 159 450.5 129 367.6 73 197.8

>50000 39 312.6 27 212.8 21 151.2

Total 1489 1596.8 1153 1243.6 928 829.4
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surplus production resources, or 3D printing. As the provider,
you can create a user service resource for cloud service re-
sources on a cloud platform. Users can search and query the
custom resource conditions through this platform. In this
mode, the 3D print resource provider can purchase relevant
services in the platform. In addition, it is also possible to act as
a 3D print resource provider, using its superior service features

and super-production capacity, thereby enhancing the compet-
itiveness of 3D print producers.

3D printing virtual manufacturing resources

The 3D print service platform is a very good platform that
provides customized personalized services for all parties of

Fig. 15 Multi-phase image downhill slope area change comparative diagram

Fig. 16 Landslide area change comparison
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the 3D printing resource. With the increase in user’s person-
alized demand and increases the demand for large 3D printing
company resources, you need to create a 3D repository; you
can easily customize the user’s search and lookup. At the same
time, it is necessary to effectively manage the book repository.
It mainly includes two aspects: first, a unified description must
be made to the same resource type and second is a specific and
detailed description of the fundamental and performance of
the template for physical printing.

Future development trend of human-machine
interaction

Integrity

Integrity means that several smart instruments can work to-
gether to create an intelligent system to serve the users like
only a single device. The intelligent instrument in the Internet
of Things multi-mode interaction is no longer independent,
and each instrument can be interoperable; the relevant infor-
mation can be interoperable, so that the same data calculation
can be avoided multiple times, and multiple times occurred
multiple times when transmitting information case. This is
better than when a person is using the WeChat account, so
that the same WeChat account is used in several different

devices. The transmission of a message does not occur in
repeated transmission, which not only makes several devices
integrates, and the individual devices in different parts will be
collected, but also make the service program a normality,
through the network integration of the Internet of Things to
enhance the resource usage frequency of human-computer
interaction, improve the efficiency of use, and enhance the
safety of use.

Performance

Identify the user context, enter the user’s request and digestive
processing, and actively meet the requirements of the user.
Perception of contextual content is a very important technol-
ogy that uses sensors to obtain information about user envi-
ronments to better know the user’s behavior habits. This is an
important design idea and design direction actively carrying
out user experience. Based on user, perceived adaptive chang-
es to select the most sensible interactive strategy and compres-
sion information. The context is perceived to effectively inte-
grate external user contextual environment and system condi-
tions. The entire intelligent device ecosystem can actively
sense the user’s situation and actively identify and evaluate
according to the specific situation of the user. For example,
when the user turns on the car, the built-in system connected

Fig. 17 Distribution of landslides
in the mudslide domain (as an
example of in 2009)

Table 5 Landslide partition area
statistics for multiple telephoto
images

Years Landslide Landslide area (104

m2)
Stacked area (104

m2)
Sliding area (104

m2)
Slide area (104

m2)

Year
2009

437 587.29 60.38 267.14 259.78

Year
2011

356 481.74 49.98 221.57 210.19

Year
2013

281 334.64 37.67 141.04 155.95
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to the multimodal transport network can be used in advance to
set the route in advance, or the daily travel route, the naviga-
tion information of the destination of the specified travel, is
willing to use specific perceptions to determine the user’s
purpose, thereby minimizing the input of the user.

Going to the screen

Going screening is also known as super screening, where the
screen is fused into the surrounding environment, excellent
interaction must be naturally generated in invisible, and the
best user page is the user no longer uses the page. Previous
designers and related experts have repeatedly advocated the
need for invisible data and services for visibility. This causes
many designers to follow visual scenarios, ignoring the loca-
tion of the product, even for smart light fixtures and smart hot
water equipment, all equipped with visual electronic interac-
tive screens, and exclusive applications. However, these
screens and procedures not only cannot improve users’ expe-
rience, but they are bored because of the many amounts of
many times. In contrast, the Bluetooth headset eliminates all
screen control connections and automatically separates the
headphones and the phone, creating the way the headset is
connected to the user. On the surface, this is a very small
change, but in fact this change makes that relevant standards
have made certain modifications, showing the design philos-
ophy of the screening, and the design of the screen and the
surrounding environment has been generated.

Conclusion

Human-machine interaction technology has emerged and ap-
plied and has been integrated into artificial intelligence tech-
nology. Human-machine interaction is also extended from the
initial graphics page, gradually expanding to language inter-
action, gesture detection, and the brain and computer. This
paper studies the performance of graphical personalization
and the help of the computer, thereby making the printing of
the 3D printing machine more optimized and improved. Print
3D printers can be printed quickly by creating related models
and designed and established for complicated model data sys-
tems. 3D printing manufacturing methods have great social

significance and economic value. In addition, the nonlinear
seismic risk model is determined by the atria of fuzzy object
theory and disaster theory. For the study of regional earth-
quakes, there is a unique deformation mechanism and tomog-
raphy mode, and the effective assessment indicators and
weight selection methods are pointed to enhance landslide
risk. Perform predecessor accuracy. Through 3D digital print-
ing models and remote sensing images, the three-dimensional
intelligent system is produced to quickly explain the charac-
teristics of landslides and is a new experiment in the study of
mountain landslide in the region.
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