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Parametric design of building space is a process of building a series of geometric models with special 

mathematical relationship by using intelligent software, modifying the parameters of one unit model, and making 

corresponding modifications to other models. By means of parametric design, a large number of gorgeous and 

colorful design schemes of architectural spatial modeling can be quickly generated to meet the needs of building 

rural ecological parks. Therefore, this paper studies the parametric design of landmark buildings in rural 

ecological parks, uses grasshopper software to export parametric design schemes of landmark buildings in rural 

ecological parks, and scores them according to the adjustment. The results show that the customer satisfaction of 

the design scheme is high, which verifies the effectiveness of the proposed method. 
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1 INTRODUCTION 
With the acceleration of urbanization process, more and more funds, technology, talents and good policies 

tend to be rural. Rural wilderness is the most local cultural site. It is more and more difficult to explore how to 
form a rural development model different from urban concrete construction. Rural Eco-Park is a kind of rural 
landscape resources within the scope of rural areas, such as rural natural environment, rural landscape resources, 
rural landscape, agricultural production, farming culture, agricultural facilities, farm activities, ancient villages 
and towns, local customs and other rural landscape resources.Through scientific planning and design, to fully tap 
its sightseeing, tourism and leisure value, and provide tourists with a taste of rural landscape and experience of 
agriculture. Specifically, it includes the rational development and utilization of agricultural production resources, 
the combination of sightseeing and agricultural production and operation activities, the optimization of 
agricultural production structure and variety structure, and the rational planning and layout, so as to beautify the 
landscape, protect the environment, and provide sightseeing, cognitive experience, science and technology 
education and enjoyment of agricultural products. Rural ecological parks should also include the development 
and protection of rural natural resources, rural settlements landscape and rural human resources, so as to 
significantly expand the tourism functions of rural and agricultural areas and meet the needs of tourists at 
different levels. Rural ecological parks include not only the exhibition and experience of traditional agricultural 
activities, the appreciation and tour of rural scenery and rural heritage, but also the necessary management, 
operation and service facilities construction to provide urban residents with rural characteristics of food, housing, 
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transportation, play, shopping and other services and supplies to meet their yearning for rural landscape and local 
flavor. In this case, it is particularly important to design and construct a landmark building of rural ecological 
park. The difference between landmark buildings and ordinary buildings is that landmark buildings are the main 
characters of all buildings in the whole city. Besides their innovative appearance, they should be advanced and 
inclusive in function. The landmark building should not only embody the geographical advantages, but also be 
outstanding and unique. In the market operation, the landmark building should be a platform for cultural and 
economic activities. In terms of function, the landmark building should guide a new vitality and have a certain 
social influence. Therefore, it is very important to design the space model of the landmark building in the rural 
ecological park. A good landmark building can attract more tourists and improve the economic efficiency of the 
rural ecological park. 

Xuehong Tan, YunlePeng published an article in the Journal of Ekoloji (Issue 107, 2019) entitled 
"Ecotourism Environment Capacity of Wetland Park in Xuzhou City" (Tan and Peng 2019). This paper 
establishes an ecotourism environmental capacity model from the aspects of ecological capacity, spatial capacity, 
facility capacity and psychological capacity, and estimates the ecotourism environmental capacity of Yunlong 
Lake, Dalong Lake and Jiuli Lake in Xuzhou City. Due to the different restrictive factors of the water 
environmental capacity of the three wetland parks, the treatment schemes are also different. It should be put 
forward according to the pollutant status in order to improve the environmental capacity of the three wetland 
parks. Although there is an introduction to the rural ecological park in this article, it has not been deeply explored.

Liu (2018) presents an asymptotic estimation model based on parametric feature modeling of architectural 
design. A parametric feature modeling technology for architectural design considering asymptotic estimation 
collaborative model is designed. By constructing a simple and fast three-dimensional model prototype, setting 
corresponding feature parameters, optimizing all parametric building feature modeling, an optimal parametric 
feature modeling asymptotically estimates collaborative model surface is obtained. The shape is realized by 
adjusting the parameters of feature modeling surface. Experiments show that the application effect of this method 
is not good. Jiang & Li (2018) presents a BIM structural design process analysis method. This method puts 
forward that science and technology in our country have been unprecedented innovative development at this 
stage, and BIM technology has also been widely used in the construction of modern architectural engineering 
structures in our country. This article starts with the main characteristics of BIM technology, further analyses the 
main methods of BIM technology in building structure design, and deeply explores the realization and application 
of BIM technology in building engineering structure design. It is hoping to provide corresponding reference for 
the future application and development of BIM technology in building structure design work, but this method has 
the situation of low customer satisfaction. Aiming at the problems existing in the traditional methods, the 
parametric design method of the space model of the landmark building in the rural ecological park is put forward 
in this study. 

2 IDEA DESCRIPTION 
2.1 Parametric characteristics of architectural spatial modeling 

Parametric design is a relatively broad concept. In fact, parametric design is to quantify the design 
parameters. Each parameter represents some important properties in the design process. Changing the design 
parameters will naturally change the design results. There are two layers of relationship, one is the relationship 
between parameters, and the other is the change of the parameters'numerical value. The change of its composition 
and numerical value will lead to the change of the final design results. The combination of the two layers and the 
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architectural design forms what we call the parametric design. Parametric design is based on the development of 
interactive interface between computer technology and architectural design software. The logical relationship 
between things is processed into parametric and quantitative relationship, which is widely used in practical 
engineering construction. Industrial design can be said to be the "mother" of parametric design, which breeds 
parametric design and provides a hotbed for its robust development. Later in architectural design, parametric 
design gradually emerged and played an increasingly important role, such as the main stadium of the Beijing 
Olympic Games "Bird's Nest", "Water Cube" and so on (Pouyao et al. 2017, Zita Lagos et al. 2017, Soares et al. 
2017). Architecture is the continuation of the natural form, the parameterization of architectural space plastic arts 
breaks through the traditional form of architecture in some way, making the architecture have a more open and 
mobile spatial pattern, and its form is gradually transformed into a complex and irregular form. The wide 
application of parametric design makes the design and construction of buildings more convenient, flexible and 
relaxed, which promotes the transformation of architectural form and structure to a certain extent. 
2.2 Parametric foundation of spatial modeling of landmark buildings in rural eco-park 
2.2.1 Application of thetopology divergence 

The concept of topology was introduced by scientists in the mid-nineteenth century to study a series of 
geometric problems arising from mathematical analysis (Huang et al. 2018). In the process of space modeling 
design of landmark buildings in rural ecological parks, topological transformation can be carried out for curves of 
arbitrary shape, provided that the building surface is not destroyed, and the architectural space created on the 
basis of logical relationship of topology has the connotation of mathematical beauty and a unique architectural 
sentiment, which can improve the uniqueness of the space model of the landmark building of the rural ecological 
park and leave a deeper impression on the tourists. 
2.2.2 Application ofthe graphic theory 

Designers and architects have long been using graphic theory to design architectural schemes. So far, the 
thinking mode of graphic theory has become a relatively perfect modern scientific research system theory. Its 
logical structure and physical information structure are independent of each other. The way of thinking of graphic 
theory plays an important role in parametric design of landmark building space in rural ecological park. The 
operation of graphic theory thinking is mainly to generate and display the concept and spirit of architectural space 
design through the form of graphics, which is the most important part of reflecting the connotation of rural culture 
(Fleischmann et al. 2016). Graphic theory gradually transforms the three-dimensional structure of landmark 
buildings in rural ecological parks into two-dimensional patterns, which are more specific and intuitive. The 
purpose of graphic theory is to abstract the reality. The core of its design lies in the logical arrangement and 
induction of ideas, while the other parts which are not closely related to the theme of spatial design are omitted, 
so that the graphic intention of design can be accepted and understood by more people, and the recognition of 
landmark buildings by tourists of rural ecological parks can be improved. 
2.2.3 Application of the computer logic 

The application of computer logic is mainly used to describe artificial intelligence and its application in the 
field of computer science. Its research scope mainly includes the research of scientific system oriented by the 
application of computer. The logic system of the space modeling of rural eco-park landmark buildings places the 
architectural space of combination design in the scope of the whole architectural space. It also relies on the 
relevant software analysis function of the computer. It can analyze the logical system structure of the space 
modeling of rural eco-park landmark buildings from multiple perspectives, and analyze the various numbers 
needed for the architectural space modeling design. According to this, the multi-dimensionality of architectural 
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space and the reliability of architectural space practice will eventually be demonstrated in a super-real operation 
mode, which is the basis for the output of the parametric design scheme of rural ecological park landmark 
architectural space modeling. 
2.3 Parametric realization of spatial modeling of landmark buildings in rural eco-park 
2.3.1 Stage of pre-project investigation  

In the process of parametric design of rural eco-park landmark building space model, we must carry out the 
preliminary investigation of the scheme. The main content of the investigation is the geographical location, 
economic location and other site factors of the rural eco-park, so as to collect as much relevant design information 
as possible for later creative reference. Emphasis is laid on understanding the data of hydrology, geomorphology, 
climate, geology, humanities, environment and many other aspects of rural ecological parks. We should make 
more reasonable planning and design on the premise of in-depth understanding of the design project, proceed to 
implement step by step, and control the positioning of design intention and design time node. On the basis of this 
condition, the most important thing is to consider the interaction between ecological and economic requirements, 
pay more attention to construction technology, construction period, and also consider the consumption of 
materials required for design and the impact on the whole project. 
2.3.2 Stageof program functional regionalization  

According to the nature of parametric design of symbolic building space in rural ecological park and the 
design requirements of the managers of rural ecological park, the design project is divided into reasonable 
functions. This process is also extremely important, because it is the key to determine the success or failure of the 
subsequent design. The functional division involved in parametric design of rural ecological park landmark 
building space includes: the division and integration of architectural space and the creation of a unique 
atmosphere of overall architectural space design are also included, in order to create a better aesthetic effect of 
landmark buildings in rural ecological parks. 
2.3.3 Concept expression stage of scheme sketch 

To express and analyze the concept of sketch form in the space modeling design of rural eco-park landmark 
buildings, the form of sketch concept expression can be multi-level, multi-angle and omni-directional to analyze a 
series of performance elements, such as the volume relationship and composition elements of landmark buildings 
in rural eco-park. In this process, designers and managers of rural ecological parks have better communication, 
which plays an immeasurable role in promoting the deepening of architectural space design. 
2.3.4Stage ofdigital technology processing  

The innovation of design tools brings many conveniences to parametric design of symbolic building space in 
rural ecological park. Through digital processing, it can make architects describe architectural form more freely, 
flexibly and efficiently. 
2.3.5 Parametric design software for building space modeling 

Design software is the core of parametric design of rural ecological park landmark building space. The 
parametric software can be used in the design of architecture. Rhino software and grasshopper software are the 
mainstream parametric design software, among which grasshopper software is the most commonly used in the 
parametric design of architectural space modeling. 

Grasshopper, as a parametric modeling tool, is a visual graphic editing software. Although it is a plug-in of 
rhino software, it is loved by architects by the way of parametric thinking modeling. It has the ability to become 
independent software, and it also has a set of powerful and efficient design methods. Grasshopper software has its 
own biggest feature is that it has visual node programming. The parameters of each other are set by function 
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blocks, and the interconnection of battery blocks is established to realize the operation. The great value of 
grasshopper software is that it records the modeling process of the initial model (a point or a box) and the final 
model in its own unique way, so as to achieve the effect that the final shape of the model can be changed by 
simply changing the initial model or related variables. When the logic of parameterized design scheme of rural 
eco-park landmark building space shape is connected with the process of modeling, the software can directly 
change the model shape by adjusting the parameters. This is undoubtedly a software with highly parameterized 
design. Using this software, the parameterized design of building space shape can be better presented, and the 
software is used to output the parametric design scheme of the landmark building space model of the rural 
ecological park. 

3 RESULT 
In order to verify the effectiveness of the proposed method, according to the output of grasshopper software 

as the design scheme, a questionnaire survey was conducted to score the design scheme between the managers 
and tourists of rural ecological parks, in order to verify the possible satisfaction of the scheme. The experimental 
results show that the design scheme has high customer satisfaction. 

4 CONCLUSION 
In the interior of China, rural ecological parks began to sprout in the 1980s, and after more than 20 years of 

development, they have become a new type of leisure open space. It not only accords with people's demand of 
returning to nature and advocating natural life, but also with the state's concern for rural development and the 
general idea of "building a new socialist countryside, balancing urban and rural development", which provides a 
platform for urban-rural exchanges, narrows the gap between urban and rural areas, and ultimately realizes 
urban-rural integration. Based on this, a parameterized design strategy for the spatial modeling of landmark 
buildings in rural ecological parks is proposed, and the experimental results show that the method has a high 
degree of satisfaction. The parametric design scheme of the symbolic building space of the rural ecological park 
is the concentrated reflection of rural natural culture and humanistic culture, which can deepen the impression of 
tourists on the ecological park and ultimately realize the improvement of the economic benefits of the rural 
ecological park. 

ACKNOWLEDGEMENTS 
The financial supports of project of science and technology of the Henan China-International cooperation projects 
(No. 182102410068). 

REFERENCES 
Liu LJ. (2018) Asymptotic Estimation Model for Parametric Feature Modeling of Architectural Design. Journal 

of Xi'an University (Natural Science Edition), 21(5): 13-16, 77. 
Jiang H, Li XS. (2018) Key Problems Research on Building Structure Collaborative Design Based on BIM. 

Forest Engineering, 34(6): 7. 
Pouya OR, Byagowi A, Kelly DM, et al (2017) Introducing a new age-and-cognition-sensitive measurement for 

assessing spatial orientation using a landmark-less virtual reality navigational task. Quarterly Journal of 
Experimental Psychology, 70(7): 1-33.  

Huang Y, Zhao C, Song X, et al (2018) Asemi-parametric geographically weighted (S-GWR) approach for 



Ekoloji 28(108): 973-978 (2019) 

978 

modelings patial distribution of population. Ecological Indicators, 85: 1022-1029. 
Tan X, Peng Y (2019) Ecotourism environment capacity of wetland park in xuzhou city. Ekoloji 28(UNSP 

e107393107): 3505-3513. 
Zita Lagos ME, Figueroa Garcia EC, Narvaez Hernandez LE (2017) Impact of determining attributes of a urban 

dry sanitary on consumer acceptance. Revista Internacional De Contaminacion Ambiental 33(4): 671-679. 
Soares M, Bianco S, Finoto EL et al (2017) Phytosociological study on the weed communities in green sugarcane 

field reform using conservation tillage and oilseed crops in succession. Applied Ecology and Environmental 
Research 15(3): 417-428. 

Fleischmann P N, Christian M, Müller V L, et al. (2016). Ontogeny of learning walks and the acquisition of 
landmark information in desert ants, Cataglyphisfortis. Journal of Experimental Biology, 219(Pt 19): 3137. 




