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Aiming at the problem of low accuracy in the traditional method of dividing the spatial structure of ecological 

landscape architecture, this paper proposes a method of dividing the spatial structure of ecological landscape 

architecture based on color grading. This paper analyses three types of garden plant landscape: semi-open space, 

open space and deep space image landscape, and divides the space structure of ecological garden landscape into 

three structures by using color grading method in the space structure of ecological garden landscape. The 

changeable structure in the space design of garden plant landscape, the structure of partitioned space and the deep 

space structure. The experimental results show that the accuracy of the proposed method can be as high as 90%, 

which provides a reference for the further study of the spatial structure of ecological landscape architecture.） 

color grading; ecological garden; landscape space; structure division 

1 Introduction 
Planting design in garden plant landscape is not only an effective environmental protection measure, but also has 
a certain aesthetics. In the process of landscape design, designers pay attention to the original growth form of 
plants and do not intentionally transform them. However, in landscape design, there are many unreasonable 
landscape designs, which destroy the original national characteristics of the city. These landscape designs do not 
really understand their ideas, ignoring the adaptability of plant design to the city. Therefore, it is necessary to 
analyze the spatial image and structure of landscape plants in detail (Fan S et al 2017). 
Zheng Xie published a paper entitled “Key Factors Influencing Landscape Design in Informatized Urban 
Development” on Issue 107 of Ekoloji in 2019.This paper takes Shandong residents as the research object and 
conducts a questionnaire survey. A total of 500 questionnaires were sent out in this study, 382 valid questionnaires 
with a recovery rate of 76%. Research results: (1) In secondary evaluation, the most important aspect is 
“ecological principle”, followed by “consideration principle”, “applicable principle”, “economic principle” and 
“economic principle ”. (2) Among the 15 evaluation indicators, the most valuable first five indicators are: 
reducing impact, improving environment, characteristics, environmental trends and supporting greening. On this 
basis, some suggestions are put forward to improve the overall quality of sustainable development environment 
through rational planning to achieve environmental planning and overall design. Good achievements have been 
made in the landscape design of ecological gardens in this paper. On this basis, this paper proposes a method of 
dividing the spatial structure of ecological landscape architecture based on color grading. 
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2 Idea Description 
2.1 Analysis of Landscape Types of Spatial Image in Garden Plant Landscape 
Landscape plants in the people’s understanding, first of all, should have the proper ornamental, but in the eyes of 
designers, it also has the role of foil architecture. Landscape plants can exist in the form of auxiliary buildings in 
the construction of buildings, and play a role in restricting space and composing space. (Chelladurai, 2017)In 
landscape design of landscape space, almost all landscape plants are planted at different levels. In order to make 
the landscape space have a better sense of hierarchy and boundaries, it is necessary to use different heights, 
different types of trees, ground cover plants or shrubs for planting design (Norman AJ et al 2017). 
2.1.1 Design of Semi-open Space 
In landscape design, semi-open space design can be made by facade plants. Firstly, we can use the trunk of the 
plant to block the view of a part of the crowd, and observe the distant space through the gap between the trunks. 
Secondly, a one-way and non-open space, both of which can be constructed by facade plants, belongs to the 
situation of semi-closed and semi-open. People’s sight in this space is a semi-transparent state, which will be 
blocked to a certain extent and keep it in a state of change at any time (Leroux SJ et al 2017). 
2.1.2 Design of Open Space 
In order to create an open space state, people can use low plants on the ground to realize that when they stand, 
their sight is higher than those low plants. These low plants do not have the function of vision shielding. 
Therefore, in landscape design, to create a completely open space, this low plant planting method can be used to 
achieve. Such a design can make people bright and relaxed, because people’s vision is completely unaffected by 
plants, such as flowers or lawns in landscape design, which are all design types to create open space. 
2.1.3 Design of Deep Space 
In order to realize the construction of deep space in landscape design, it is necessary for the garden to have a 
relatively long area, with plants as the guide or cover of sight, to form a near and far-reaching visual effect. 
Because deep space has a good sense of direction, it can guide people’s sight, generally to the other end of the 
space. For example, in the landscape design of water flow, food can be planted on both sides to create a deep sense 
of space. Another example is the space formed by trees on both sides of the road, which can direct people’s vision 
forward. 
2.2 Color grading method based on uniform space 
In surface color classification, there are at least two difficulties in classifier design: one is that the number of 
categories and prior knowledge of categories are unknown; the other is that learning samples can not be obtained 
in advance. In this paper, the minimum distance classifier and the mapping chromatic aberration are used to 
measure the distance. The classification process is as follows: 
(1) Setting the first product as the learning sample of the first level, and extracting and storing its color feature 
vectors; 
(2) Calculate the color feature vectors of current products, and calculate the mapping chromatic aberration 
between the samples at the same level, and determine the minimum Emin of each mapping chromatic aberration; 
(3) If Emin < T (T is the color difference threshold), the current product belongs to the level corresponding to 
emin. Otherwise, a new level will be generated and the current product will be set as a learning sample at that 
level. 
(4) Repeat steps (2) and (3) until each product is graded. The threshold T can be adjusted according to the 
requirement of the manufacturer. 
2.3 Design of different Spatial structures in Garden Plant Landscape 
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Color classification is a typical problem in ecological landscape architecture. It is widely used in the spatial 
structure of ecological landscape architecture to divide the spatial structure of ecological landscape architecture 
into three structures. 
2.3.1 Changeable structure in Landscape Space Design of Garden plants 
In the landscape design of landscape plants, the design of variable space can be expressed by means of circulation 
or interpolation design, which can show the effect of half opening and closing and half penetrating in the detailed 
space at the same time of plant segmentation. (Rafiq et al., 2018)In this way, the space will show a certain sense of 
hierarchy and the design of deep landscape space. The principle of scattered density can be used to express the 
changeable effect (Fields WR et al 2017). 
2.3.2 Structure of partitioned space 
Spatial segmentation is a commonly used method in landscape design. This method can make the landscape space 
present a partitioning form. In the garden with natural landscape plant design, it is more arbitrary to use plants to 
partition the space, because in the more natural garden, it will not be affected by any structural aspects, and the 
whole space can be partitioned by bushes (Pan X et al 2017). 
2.3.3 Depth spatial structure 
In garden plant landscape design, plants can express the depth of garden space and the sense of twists and turns. 
For example, some paths planted with bamboo forests can show the depth of space by their narrowness. In some 
garden landscape design, plants with different colors and physiognomy can also reflect the sense of depth. For 
example, in plant design, space penetration can be used. According to the design principle, plants with deeper 
color are planted near the building and plants with shallower color are planted far away from the building to 
increase the depth of the garden space. 

3 Results 
In order to verify the validity of this method, a test is needed. The algorithm is tested by MATLAB 7.0 software. 
The operating system is Windows XP, and the memory is 244 B. In the test, 1000 real data sets of ecological 
environment are randomly selected. 
The traditional method of dividing the landscape spatial structure of ecological gardens is a better method in the 
existing research, and good research results have been obtained. Comparing the accuracy of this method with that 
of the traditional method, the results are shown in Fig. 1. 

Fig. 1 Comparison of accuracy of spatial structure division 
From the Fig. 1, we can see that the accuracy of the two methods in dividing the spatial structure of eco-gardening 
landscape shows a fast rising trend with the increase of the data. The accuracy of the method in this paper is 
increasing rapidly in the range of 0-250 data. The traditional method is in the range of 0-400 data, and the spatial 
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structure of eco-gardening landscape is increasing rapidly. After that, the accuracy of classification tends to be 
stable, about 45%, while the accuracy of this method is finally stable at about 90%, which is obviously higher than 
that of traditional methods. It can be clearly seen that this method has good performance and can accurately divide 
the spatial structure of ecological landscape architecture. 

4 Discussion 
In the information age, it is necessary to use Internet technology to analyze the spatial structure of ecological 
landscape architecture. In this paper, the color classification technology is used to study the spatial structure 
division of ecological landscape architecture, and the superiority of the proposed method is verified by 
experiments. The experimental results show that: 
The accuracy of the method is higher than that of the traditional method. This is because of the complexity of the 
traditional methods, which need some steps such as standardized processing of partitioning information data and 
clustering of partitioning information data, in order to complete the partitioning of landscape spatial structure of 
ecological gardens. Therefore, more data are needed. When the amount of data is about 400, the partitioning 
accuracy reaches a higher level, and the value is far lower than that of the method in this paper. 

5 Conclusion 
With the continuous improvement of people’s demand for landscape design, the form and connotation of 
landscape design in China are undergoing tremendous changes. In landscape design, on the basis of ensuring the 
stability of plant structure, plant species should be used to construct various spatial images and spatial structures. 
In addition, according to natural laws, the design and selection of landscape plants should be considered 
comprehensively so as to make the overall structure of the garden artistic and scientific. 
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