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Abstract 
In order to comply with the trend of intelligence, greenization, servitization and internationalization, it’s 
extremely important to actively promote the use of intelligent systems in garden to create a comfortable, 
healthy garden environment in the context of “made in China 2025”. This paper makes a conception of the 
application of intelligent system from the aspects of construction, management, operation and maintenance 
of the garden ecology. 
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INTRODUCTION 
With the progress of society and scientific 

development, automation and intelligence make 
people’s living environment more comfortable. So 
intelligence will be the trend of the garden ecology 
development, which will make gardens more humane, 
scientific, greener and safer (Anonymous 2011, 
November 18).  

The intelligence of the garden ecology is mainly 
reflected in the construction, management and 
maintenance system of the garden, especially the 
intelligent management system of landscape, which is a 
new concept of high-end landscape management. 

When the idea of “made in China 2025” was put 
forward, our country strongly promoted and 
implemented the “robot application” project as well as 
Guangdong province. So the participation of the robot 
in the garden construction will be one of the 
manifestation of the intelligent garden. In other words, 
the robot will be the master during the construction of 
the garden. In the meantime, the robot commercial 
promotion and operation can also be tried in the garden. 

Here we can see some examples in foreign countries. 
One is the intelligent construction robot called In-situ, 
which is researched by scientists at the national 
competency centre in Zurich, Switzerland. In-situ can 
freely move in the construction site. It can use a large 
arm to move and build bricks by a predetermined 
pattern, and can also know the accurate site by using the 
two-dimensional laser range finder, two on-board 
computers and sensors. Its greatest capacity is to adapt 
to many different construction sites and unforeseen 

circumstances. Another one is TERMES, a self-
organizing robot system, researched by engineering and 
applied science research and development team of 
Harvard University, similar to a robot construction 
group, can carry bricks and stairs, climbing up to the 
building to complete masonry and assembling 
independently in accordance with the set procedure 
(Anonymous 2015, October 23).  

Therefore, we should make full use of technical 
resources to adapt to the international development. 

VARIOUS APPLICATIONS OF 
INTELLIGENTIZATION 

The Application of Intelligence in Garden 
Construction 

In the garden construction, Intelligence mainly 
includes civil construction and planting. 

Civil construction 
In the process of civil construction, intelligence is 

mainly embodied in the participation of robots and the 
monitor of raw materials. In the daily construction the 
common masonry robots can be used to directly put the 
water into the concrete with the help of the super high 
pressure (35000 psi) water and a specially designed 
ceramic nozzle, and can also remove concrete material 
in speed of two cubic per hour. This can improve the 
construction efficiency (Table 1). In order to make the 
robot work for a long time, only parameters need to be 
set (Anonymous 2017, April 14), which can reduce the 
workers fatigue. In more dangerous garden 
construction, such as architecture rebuilding, 
demolition robot can be used. For example, when 
demolishing an unsafe bridge, the robot can walk 
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forward as the rubber tracks to remove a large number 
of concrete in a tidy orbit in accordance with the set 
procedures, without destroying the remaining steel 
bars. 

Of course, except for the above robots, there should 
be other robots in the construction, such as welding 
robot, brushing robot, batching robot, moving robot, 
concrete floor construction robot, etc. Welding robot 
can be set different parameters to adjust the welding 
tracks, the pose of welding gun, precise positioning of 
welding point. It has the ability of handling a variety of 
welding position, which makes the welding work more 
efficient and qualitative, and can also guarantee the 
safety of construction and reduce the intensity of 
welders (Gong ren 2013). The brushing robot has the 
ability of strong wall adsorption and walking along the 
wall with ease. The batching robot can monitor the 
quality of the material in real time, and can remind 
timely when the unqualified material is detected. In the 
process of configuring various mortar and concrete, the 
batching robot can monitor the mixing ratio of various 
materials so as to reduce the chance of materials 
cheating. The moving robot can monitor the 
information of displacement, pressure, wind and 
settlement of the garden building in real time and give 
the power compensation in time. 

Planting maintenance 
Here we can use planting robots, maintenance 

robots, and so on. 

A planting robot, designed by Swedish designer 
Anna Karin Bergkvist, is a four-legged, all-terrain tree 
planting robot. It can load up 320 saplings at a time and 
can plant, soil and water entirely through a 360°rotated 
mechanical arm. After planting, the robot will cover the 
plants with a decomposable plastic film to guarantee 
their growth. When weeds or pests are found, they will 
be killed by high temperature steam (Anonymous 
2010). The most important is that the robot is very light 
and flexible which can avoid damage to other plants.  

As Lei feng network reported, a tree-planting robot 
called Tree Rover produced by two students Nick Birch 
and Tyler Rhodes at the University of Victoria in 
Canada can walk smoothly in the rugged mountain. 
Tree Rover has four wheels motor drive and can plant a 

tree at a fixed distance. It can carry trees through the 3D 
printed gear transmission system and send them directly 
to the ground with the help of compaction plate. 

The motion control of this tree-planting robot 
includes displacement control and obstacle avoidance 
control. The tree-planting robot can collect the 
surrounding information through the electronic 
compass, infrared disk and ultrasonic testing module. 
Based on this, the robot can plan its path and make a 
decision to displace or avoid obstacles, in order to finish 
the planting task safely and accurately (Gao et al. 2016). 

In addition, we can also conceive other robots, such 
as maintenance robot, which can fertilize, water and 
detect plant diseases and insect pests, and then transmit 
the data to the workers, which can build an intelligent 
planting and maintenance system, and improve the 
integration level of intelligent equipment. 

The maintenance of plants can also be operated by 
an automatic intelligent landscape spray system which 
can be set to spray for several periods depending on the 
weather and tourist intensity. The spray mouth is 
installed scientifically where landscape needs to be 
made. The fog is sprayed from top to down 
(Anonymous 2013, August 13), together with the water, 
rockery, green plant, giving visitors a fresh and 
mysterious experience. 

Application of Intelligence in Landscape 
Management and Maintenance 

The intelligent management system in the scenic 
spot is a system integrating automatic identification, 
channel control, computer communication and 
mechanical manufacturing technology. It has the 
functions of automatic checking, monitoring, remote 
transmission, financial settlement, data statistics, etc. 
Intelligent management of the entrance and exit can be 
realized through various carriers such as card, bar code 
and biometric identification. 

Entrance ticket management 
Electronic ticket which has a chip identification card 

to store the identity information and positioning system 
is used in gardens and scenic spots. The chip is the 
visitor’s identity management system which can 
compare the ID card with portrait. It can extract 
information in ID card and quickly identify the 
consistency of the card holders and users to avoid 
embezzling (Anonymous 2016, December 17). 

The detection system is used to check the ticket 
information when the tourists are going to enter 

Table 1. Labor Cost Saved By Robot 
No. Countries Labor Cost can be saved 

1 China 18% 
2 Germany 20%～25% 
3 Korea 33% 
4 America 20%～25% 
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without staff. The electronic ticket can be charged in the 
garden, so tourists can make a variety of consumption. 
When leaving there, it can be recycled and re-used after 
ultraviolet disinfection. Thus, it is convenient to 
manage and can avoid waste of resources. 

Security management 
In the scenic area, the monitoring system must be 

installed and together with the chip in the ticket can 
accurately locate each visitor and staff. 

The main functions are as follows: 

Firstly, it can exactly know the location of each 
visitor and staff in real time, so you can quickly find the 
visitors when they are in emergency and arrange the 
rescue work for the first time. 

Secondly, you can know the number of visitors and 
staff at a certain time in the scenic spot, which can 
remind staff of guiding the tourists when there are too 
many people (Anonymous 2013, June 5).  

Thirdly, the monitoring system plays an important 
role in asset security. It will track the equipment’s 
delivery, inventory, transfer and maintenance by 
locating intelligent electronic tags on assets and 
matching the information of managers. When the assets 
tilt or are destroyed, stolen, the system will 
automatically alarm if the person is not the matched 
one. At the same time, the message will be sent out to 
the manager and a warning ring will be called to the 
police. And the system will automatically use the camera 
nearby, tracking moving path of the asset, to help the 
manager find the lost assets (Anonymous 2013, June 5). 

Lastly, the monitoring system can be used in wild 
zoos where the area is large and tour route is long. As 
we know, for the sake of tourists’ safety, the tourists will 
be required to visit in the enclosed sightseeing car. 
Intelligent systems and robots can be used to ensure the 
safety of tourists. The intelligent system can monitor 
animals and tourists in real time and give feedback to 
the robot in the first time to protect or rescue, which 
can prevent accidents. 

The vehicle management 
This system can collect the dynamic data of tourist 

vehicles and internal vehicles to provide the 
information of remaining parking numbers. With the 
help of the system, we can know the route, detailed 
information and maintenance time of the vehicles, and 
also realize the management of the vehicles and the 
drivers, the management and statistics of personnel 
attendance, the times of the vehicle in and out, 

scheduling management, and so on (Anonymous 2013, 
June 5). 

Information service 
In the scenic spot, the intelligent system of 

electronic touch screen can make the man-machine 
dialogue and face to face communication come true. 
With the help of this system, visitors can know the 
information of the restaurant and hotel nearby, air 
tickets, bus transfer, culture, entertainment, shopping, 
and so on. The smart system can also provide ticket and 
information services in multiple languages, and 
basically achieve barrier-free ticket purchase and 
communication. 

The intelligent service system is connected with the 
office and security system of the scenic spot, and the 
loudspeaker will give full play to the visitors in the event 
of emergencies (Anonymous 2010, June 18). 

This system together with the tickets can tell tourists 
where is crowded and which is the best traveling route. 

Robot service mode 
In the garden, we can use robot. It mainly works on 

some high-risk work and automatic production line, 
etc. For example, the robot can be used to pick up trash 
in dangerous place such as cliff edge, and guarantee the 
maintenance of the cable car and elevated cable to 
ensure their safe operation, which will reduce the risk 
of workers. 

In restaurants, the robot can be used in automatic 
production line and works as a salesman to avoid the 
long line of visitors. Of course other products can also 
be sold by robots to increase productivity. 

Application of Intelligence in the Monitoring of 
Landscape Ecological Environment 

The system of ecological environment monitor can 
monitor the environmental conditions in the garden 
and nearby, such as temperature, humidity, water, soil, 
the strength of ultraviolet radiation, dust pollution, 
atmospheric concentrations of carbon monoxide, wind 
strength, rainfall, noise radiation, and so on. So the 
managers can master the data and prevent in time to 
create a pleasant and healthy environment. 

The Application of Intelligence in Garden 
Energy Conservation 

Green and low carbon --- resource recycling 
In the garden, it is easy to see discarded batteries or 

other electronic products and the old facilities. Based on 
this, we can build an information management system 
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for the recycling of the old things and commodity 
marketing, not only to reuse the old things, but also to 
let visitors fully know the commodity in order to avoid 
waste by blind consumption. 

In the garden, it is also important to establish the 
cyclic transformation system and base construction of 
the treatment of low-value waste for the development 
and the beauty of the city. 

The use of electricity 
If the landscape lighting in the garden is controlled 

by automation system, the management will be more 
convenient. Technical parameters are shown in Table 
2. 

The landscape lighting intelligent control system 
will use GPRS and other modes of communication 
protocol. Based on the urban intelligent management 
system, it can be attached to different functional 
modules to save electric energy, improve the utilization 
of light, control the single lamp, analyze data. The 
principle of the system is that when it is programmed, it 
will be converted into binary file storage CF or SD card, 
and then send instant data through computer to control 
lamps and lanterns directly. 

The switch control of landscape lighting lamps and 
lanterns has different modes such as power saving, 
weekday and festival use which will be used in different 
times and dates. Firstly it will create different landscape 

effect; secondly it can save energy; thirdly it will help to 
highlight the atmosphere of the festival (Anonymous 
n.d.). 

We will compare with 10 lamps of 100W which 
service life is 10 years in the garden, and the two lamps 
are 20 meters apart (Table 3). 

In terms of the product itself, the price of solar 
energy lamp is higher than the ordinary lamp, but the 
larger the size of the garden, the higher the costs 
associated with the installation and operation of 
ordinary lamps and lanterns. In the comprehensive 
comparison, the advantage of solar energy lamp is quite 
obvious. Therefore, we advocate to use solar street 
lamps, solar lawn lamps and solar garden lamps. 

Utilization of water resources 
Nowadays water resources appear extremely 

valuable. While in the garden, the waste of water can be 
easily seen in restaurants, toilet, sink, etc. We can set up 
the system of water supply network system, water 
control management system and sewage treatment 
system to avoid the waste. 

The water supply network system can save water by 
sensing, analyzing and implementing. It will alarm 
when the difference data of the water pressure, flow 
rate, water quality monitoring and remote data are 
perceived. According to the alarm information, it can 
automatically analyze the cause and find the general 
location, and remind the staff. At last the results will be 
feedback to the system to perfect the database 
information. 

We can also set up the water control management 
system for users inside the garden. With the water card, 
the users can monitor how much water they have used. 
According to users ‘habit, various types of water use can 
be set, you can choose water card or key to control the 
water. When water have been used too much or the 
balance in the card is zero, the water will be 
automatically broken. 

For tourists, the tickets can be recharged and used as 
a water card to avoid the waste of water. 

At the same time, we will build reclaimed water and 
sewerage treatment system, so the reclaimed water and 
sewerage can be used for irrigation and complementary 
landscape greening through biological degradation 
process, so the drinkable water will not be used for 
landscape watering. 

Table 2. Technical parameter list 
No. Iterms Datas 

1 Working power supply 24VDC  40VA 
2 Display mode 7 inches LCD 
3 On-off input 16-channel NPN input 
4 On-off output 28-channel 
5 Relay contact capacity 5A 250VAC 
6 Communication protocol RS485 

 

Table 3. Comparison analysis table of green and 
environmental solar lamps and common lamps 

Projects 
Green and 

environmental solar 
lamps and lanterns 

Common lamps 
and lanterns 

Quotation of lamps 
and lanterns 

3500 yuan/ light x10= 
35000 yuan 

1500 yuan/lightx 10= 
15000yuan 

Mean life 20 10 

power consumption 0 
100Ｗ／lightx12hx1
０light＝12degrees 

Electricity charge in 
ten years 0 

12 degrees/day 
x365x0.6 

yuan/degreex10 years 
=26280 yuan 

The construction 
cost 0 8000yuan 

Maintenance costs 0 9000yuan 
Cost in ten years 35000yuan 57280yuan 
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Here we strongly advocate water-saving irrigation 
methods to reduce the consumption of water resources 
in the garden (Table 4). 

From Table 4, we can see that traditional irrigation 
not only wastes a lot of water but also causes water 
flowing to the sidewalk, lane ,etc. Drip irrigation will be 
a good choice and underground drip irrigation is the 
most advanced and efficient irrigation method by now 
(Zhang 2014). 

So we should make full use of the rain everywhere. 
The rainwater collected in the roof can be used for the 
plants irrigation, firefighting and toilet water. The way 
of using ground green space to hold rainwater, on the 
one hand, can prevent the form of rainfall runoff to 
control flood, on the other hand, the evaporation of 
rainwater can increase the air humidity and improve the 
ecological environment. Of course, underground 
reservoirs can be constructed to collect the excess of 
rainwater when it is filtered. With the help of water 
pump, the excessive water will be connected to ground 
artificial lake and water landscape, which forms water 
circulation system. 

More importantly, through the vegetation 
community and the biological filter bed, the rain will be 
rich in nitrogen, phosphorus, ammonia, nitrogen, 
nitrite, etc. which are useful for the growth of aquatic 
plants (Anonymous 2007, April 27). 

DISCUSSION 
This thesis mainly uses the method of case analysis, 

studying the existing intelligent system from the aspects 
of construction, management and maintenance of 
landscape in the garden. 

In the study phase, the idea of “made in China 2025” 
inspirates us. We find that intelligent systems are 
necessary and have great development space in garden 
construction, planting and maintenance, landscape 
management and operation, etc. 

By analysing the data, we find that intelligent system 
and robot participation are necessary to reduce the 
labours ‘intensity, fatigue and danger during 
construction. Of course, our study is combined with the 

idea of smart city, which is a new urban planning model 
by making full use of modern science and technology, 
information resources and business application system 
to strengthen the city planning, construction and 
management. As the important carrier of city image, 
landscape plays an important role in the display of the 
overall style of the city and the construction of the living 
environment. Therefore our conception is closely 
related to the realization of smart city (Li 2016). 

The intelligent system mainly refers to the 
combination of the advanced intelligent technology and 
the urban landscape design to save resources and reduce 
the management cost. The correlation between 
landscape and intelligence lies in the application of 
technology. In the post-maintenance of landscape, 
water and electricity are necessary. Therefore, we will 
study new related technologies from the aspects of 
water and electricity (Anonymous 2013, June). 

Good design needs good construction to show its 
good effect. In traditional project construction, the 
supervision mechanism is introduced throughout the 
whole construction process to ensure the quality of the 
project. While the supervision is held by the person, it 
will cause some defects in construction quality by 
inevitable subjective or other factors. If intelligent 
systems are introduced in construction, these man-
made factors can be avoided. 

In the context of the idea “made in China 2025”, 
garden construction can’t stay out. While the reality is 
that few places use intelligent system. Based on this ,we 
will actively build and promote the intelligent system, 
making full use of robots and other resources to 
participate in the landscape construction and 
management, maintenance, etc., which is our garden 
builders ‘duty to do so. And we also take the opinions of 
the designers and the builders into consideration, which 
makes the idea more feasible. 

CONCLUSIONS AND FUTURE WORK 
The application of technology equipment greatly 

improves productivity. It can guarantee a safer 
environment for workers and greatly reduce the hazard 
of construction (Li and Zhang 2017). In the context of 
“made in China 2025”, the modern construction 
develops towards the use of technology, knowledge and 
management. In the future, more profound robot 
technology will plays an important role, especially in the 
aspects of remote information processing and long-
distance remote operation. 

Table 4. Comparation of different water irrigation 
method 

Irrigation method Water erosion Water saving 
Irrigation by water wheel 20%～30% 0 

Sprinkler irrigation 0 30%～50% 
Drip irrigation 0 40% 

Energy-efficient irrigation 
equipment 0 30%～80% 
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When planting in the garden, the automatic tree 
planting robot can be used. It is possible to locate, dig, 
take trees, plant trees, fill soil and water, etc., and can 
plant trees according to different requirements. For 
example, it can plant not only windbreaks but also 
roadside trees and urban green trees. It takes only a few 
minutes to complete the whole process of planting a 
tree, which greatly saves the working time. 

Intelligent landscape spray system in the garden can 
take away a lot of heat in the air, purify air, eliminate 
static electricity and increase the area of negative oxygen 
ion concentration in the air, which are good for your 
physical and mental health. 

In the garden, we should speed up the pace to use 
intelligent robot to provide more convenient and 
humane services for tourists. At the same time, the 

application of intelligence in ecological environment 
monitoring and energy conservation will inevitably 
create a pleasant and healthy garden environment. 

Green low-carbon and recycling of resources are the 
consensus of the whole world. So we should strongly 
promote the recycling of resources in the garden. 

In a word, our conception of the application of 
intelligent system in the garden is only the tip of the 
iceberg, and it is a long way for us to explore, build and 
use. We should combine the ecological measure with 
engineering theory and aesthetics to build a vigorous, 
energetic and beautiful garden with efficient ecology, 
intelligent information, green and low carbon 
environment in order to improve the consciousness of 
environmental protection and resource conservation of 
the whole society (Li and Zhang 2017). 
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