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ABSTRACT 
	Green visibility, is an important index to measure the degree of green vegetation coverage in urban open space. This study takes different theme parks in Jinshui District of Zhengzhou City as the object, based on the green visibility index, and uses semantic segmentation technology and Citespass software to analyse the relationship between seat setting and green visibility. The results show that too high or too low green visibility is not suitable for setting seats, and a good green landscape can effectively attract tourists to stop and rest. Accordingly, optimisation suggestions are made: placing the seats in locations with open views and moderate shading, and adopting plant configurations that promote natural ventilation and changes in light and shadow, in order to enhance the aesthetics of the park and the practicality of the seats, to provide a more pleasant resting environment for the public, and at the same time, to provide references for the design of the seats in the scenic landscape parks.
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1. INTRODUCTION 

Green visibility[1], as a key indicator for evaluating the greening level of urban open space , is not only related to the improvement of urban ecological environment, but also profoundly affects the quality of daily life and physical and mental health of citizens [2-4].In modern urban planning and design, the importance of green visibility is becoming more and more prominent, and its optimisation strategies are widely used in the renovation and enhancement of public spaces[5] such as parks, streets[6] and squares.Seating, as an indispensable part of these public spaces, its design is not only about the comfort and experience of the users, but also the embodiment of urban culture and humanistic care.In recent years, with the improvement of people's living standards and the enhancement of health consciousness, the public demand for public space seats is no longer only satisfied with the basic rest function, but more attention to its harmonious symbiosis with the surrounding environment, as well as the psychological and physiological pleasure brought about by the appropriate evaluation added[7], but also to the surrounding environmental vitality.As one of the important factors affecting the experience of using the seats, the level of green visibility directly influences the degree of greenery, air quality and visual aesthetics of the surrounding environment of the seats, which in turn affects the length of stay and satisfaction of the public.To summarise the papers about green visibility on the Knowledge Network, six papers with a close relationship with green visibility were selected for display, and it was found that in the current study, the research on green visibility is mostly focused on street scene, urban green space, etc., and there is little relationship with seating at the park level.
Table 1. six papers with a close relationship with green visibility
	
	
	
	
	
	
	

	Author
	Keyword 1
	Keyword 2
	Research target
	Research technology
	Certain year
	Relationship to seat

	Liu Dandan
	Urban greenery
	AI
	Nanjing
	GIS
	2024.12
	None

	Chen Hong
	City centre
	Street image
	Xi'an main city
	K-Means
	2024.12
	None

	Sun Dong
	Semantic segmentation
	Regression model
	Industrial zone
	Regression model
	2024.11
	None

	Gao Mengru
	Green rating
	Emotional benefits
	Human emotions
	VR
	2024.1
	None

	Hou Rui
	Green rating
	Percentage of field of view
	Courtyard house
	Thermal comfort
	2024.6
	None

	Wang Yuting
	Street space
	Street image
	Historic district
	Python
	2024.9
	None


Therefore, this study aims to explore in depth the influence of green visibility on park seating design, and to analyse the situation of seating setup under different green visibility conditions, with a view to proposing a seating design strategy that is more in line with the needs of the public and enhances the quality of public space.By optimising the integration of the seats with the surrounding green landscape, it can not only enhance the rest quality of the public and provide an objective basis for landscape architects in designing the seats, but also promote the improvement of the urban ecological environment and realise the beautiful vision of harmonious coexistence between human beings and nature[8].
2. material and methods 
[image: 图1]
Figure 1: Experimental design concept

As shown in Figure 1, in the case of this study, we started by taking photographs to get the relevant information for analysis, used computers to process and analyse the data, and finally obtained the conclusions of the analysis.
2.2 Selection of research subjects

Taking Zhengzhou High Speed Rail Park as an example, the High Speed Rail Park is located in the central axis of Longhu and Longzihu sectors in Zhengdong New District, with an area of about 5,000 acres, and contains rich landscape elements and functional areas, such as cycling garden paths, landscape plazas, and children's playgrounds, etc., to provide a diverse spatial environment for research.It is an important part of the ecological corridor of Zhengdong New Area.The second and third theme parks (3 plots) of the four sections of the HSR Park were selected for the study (Figure 2).
[image: 高铁公园地块]
Figure 2: Zhengzhou High-Speed Railway Park
2.3 Technical processes
In this study, Python, Photoshop, Excel, Citespass[9] and other software were comprehensively used to realise the work procedure from field research photos - image semantic segmentation[10] - green visibility calculation - data statistics - correlation calculation.
2.3.1 Data collection
This study used field research to analyse data and statistics on the number of seats and the green visibility occupied by the seats in the selected objects.Firstly, the number of seats in the field is counted, and then based on the range of human vision (80-260 ° in the horizontal direction, 120 ° in the vertical direction) to the front, the left front, the right front of a total of three directions, to obtain the seat of the three-dimensional three-dimensional landscape under the space of the photographs, the collected photographs are screened and finally obtained a total of 341 effective photographs (the shooting mode is shown in Figure 3) .Green visibility reflects the level of visual perception of spatial greening from a human perspective, and its use as an evaluation index can be a good way to evaluate the amount of greening in a three-dimensional space.For example, in the study of the Baxianan district of Xi'an, it makes full use of the space, inserts greenery into the seams, enriches the green forms, etc., and improves the green quality of the street space by enhancing the green visibility rate, with a view to providing references for the future transformation of the historical block in the Baxianan district.
[image: 人居插图]
Figure 3: Illustration of Photo Taking Method
2.3.2 Calculation of green visibility of seats
In this study, for the calculation of the green visibility of the seats, the photos obtained from the field study were first semantically segmented, and subsequently the pixel ratio of the plants in each photo, i.e., the green visibility, was calculated.
2.3.3 Semantic segmentation
In this study, Deeplab v3 semantic segmentation[11] algorithm under Cityscape dataset is used to segment the acquired images in order to mainly segment six types of elements, namely, woods, grass, roads, buildings, sky, and people as shown in Figure 4 below.
[image: 图例]
Figure 4: Display of Six Elements of Semantic Segmentation
2.3.4 PS calculations
　　　　　　　　　　
　　　　　                                                                                               　（1）
Through Photoshop, the pixels of the woods and grass in the photos were firstly selected to be counted, and then the pixels of the whole photos were counted, and the data were imported into Excel to be calculated, and the green visibility of each photo was derived from the formula(1)Where G represents the green visibility, PP represents the pixels of the plants in the picture, and Pw represents the pixels of the whole picture. The specific results are shown in Table 2 and Table 3.
Table 2 Green visibility in the second section of the theme park (Parcel 1 and Parcel 2)[image: 表格]

Table 3 The third paragraph: Green View Rate of the Theme Park (Plot 3)
[image: 表格2]
2.4 Data Processing
Classify the obtained data into green view rate levels according to the grading method where [0,25][70,100] is level one; [24,40] is level two; [40,55] is level three; and [55,70] is level four. Then, statistically analyze the number of green view rates and the number of seats within each green view rate level as shown in the figure (specific results are shown in Table 4, Figure 5, and Figure 6).
Table 4 Green view rate level
	
	Segment 2 Theme Park (Lots 1, 2)
	Segment III Theme Park (Lot 3)

	Grade
	Number of green ratings
	Number of seats
	Number of green ratings
	Number of seats

	0-25
	29
	22
	7
	5

	25-40
	49
	39
	6
	5

	40-55
	43
	31
	13
	13

	55-70
	31
	24
	16
	13

	70-100
	13
	11
	6
	4





Figure 5 and Figure 6: Line graphs of green view rate and number of seats in different theme parks
2.5 IBM SPSS data calculations
IBM SPSS (Statistical Package for the Social Sciences) is used for dissertations mainly because of its powerful data analysis functions [8], intuitive data visualisation effects and wide range of application areas, which are features that make SPSS an indispensable and important tool in academic research.SPSS provides a wealth of statistical analysis methods, including descriptive statistics, correlation analysis, regression analysis, ANOVA, etc., which can meet the demand for in-depth analysis and mining of data in the thesis. Through SPSS, researchers can clean, screen and organise the collected data, as well as carry out various statistical analyses, so as to draw scientific and accurate conclusions. When performing correlation analysis, the arithmetic function of SPSS can be used to find the relationship between the two variables in this study.

3. results and discussion

3.1 Corresponding Number of Seats for Different Levels of Green View Rate


Figure 7: Bar chart of different levels of green view rate and the number of seats
The above figure shows the distribution of the number of green views and the number of chairs for two parcels (Parcel 1 and Parcel 2) in different green view intervals. Green visibility quantity 1 (Parcel 1): represented in orange, it shows the green visibility quantity of Parcel 1 in different green visibility intervals. It can be seen that the highest number of green views, close to 50, is reached in the 25-40 interval. Number of chairs 1 (parcel 1): indicated in green, shows the number of chairs in parcel 1 in different green visibility intervals. The number of chairs is also relatively high in the 25-40 interval, but slightly lower than the green visibility number. In terms of distributional trends, Parcel 1 has the highest concentration of green visibility and chair counts in the 25-40 interval, while Parcel 2 has the highest concentration of green visibility in the 55-70 interval and a higher concentration of chair counts in the 40-55 interval. Parcel 1 had significantly higher numbers of GVCs and chairs in the lower GVC intervals (0-25 and 25-40) than Parcel 2. Parcel 2 had relatively higher numbers of GVCs in the higher GVC intervals (55-70), but relatively lower numbers of chairs in all intervals.
3.2 High or low Pearson correlation between green visibility and number of seats
In practice, Pearson's correlation coefficient is widely used to measure the strength of the linear relationship between two continuous variables, for example, in the fields of social sciences, psychology, biology, economics and marketing to quantify the linear relationship between two continuous variables. Pearson's correlation coefficient has a value between -1 and 1, where: when the linear relationship between two variables is enhanced, the correlation coefficient tends to 1 or -1, and when the correlation coefficient is close to 0, it indicates that there is little or no linear relationship between the two variables. For the researched 0-25, 25-40, 40-55, 55-70, and 70-100 in IBM SPSS with 1, 2, 3, 4, and 5 substitutions, respectively, the Pearson's correlation of the researched two park plots was calculated and obtained as shown in the table below.

Table 5 Pearson correlation coefficient
	
	
	
	

	Strips
	Pearson correlation coefficient
	Significance

	Plot 1
	0.992
	＜0.01

	Plot 2
	0.969
	0.006



From the calculated data, it can be seen that the Pearson correlation coefficients for both plots are close to 1, indicating a strong linear relationship between the two variables, and therefore can be used as a reference standard for setting up seating in park environments where green visibility plays a role and can be the main influence on human perception.
3.3 Fitting the data model
	Table 6
	data modeling 
	
	
	
	
	

	Level
	Green view rate count 1
	Green view rate count 2
	Total number
	Plot 1 seat count
	Plot2 seat count
	Total number

	0-25
	29
	7
	36
	22
	5
	27

	25-40
	49
	6
	55
	39
	5
	44

	40-55
	43
	13
	56
	31
	13
	44

	55-70
	31
	16
	47
	24
	13
	37

	70-100
	13
	6
	19
	11
	4
	15


From 3.2, it can be seen that there is a very strong linear relationship between the number of green visibility and the number of seats investigated, so a mathematical model was fitted to both. The number of plots corresponding to different levels of green visibility and the number of seats in different plots were counted, with the number of different levels of green visibility as the independent variable and the total number of seats as the dependent variable, and a scatter plot was drawn, and it was found that as the number of sites corresponding to the corresponding level increased, the corresponding number of seats also increased. Linear fitting of the two yielded the following results as shown in Fig.


Figure 8: Linear fitting results of green view rate count versus number of seats
ｙ＝ａ＋ｂｘ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　（2）
Where a is the intercept, b represents the slope of the number of set seating locations to the actual number of seats, x represents the number of green visibilities that satisfy each level, y represents the number of park seats that correspond to it, and R squared is 0.9968, which is close to 1 and represents a good fit.
4. Conclusion

Through the above analysis and statistics, the following conclusions were obtained:
(1) Among the researched park seats, the green visibility rate of geographic locations with more seats is concentrated in the range of 25%-55%, which indicates that it is not suitable to set up seats with too high or too low green visibility rate.
(2) The Pearson correlation coefficient test and mathematical simulation of the number of different levels of green visibility and the number of seats show a strong connection and linear relationship between the two, which provides a reference for future research on the design and arrangement of seats.
Based on these findings, this study proposes a series of recommendations for seating setup based on green visibility optimisation. These recommendations include placing the seats at locations with open views and moderately shaded by tree canopies, and adopting plant configurations that promote natural ventilation and light and shadow changes. These measures aim to enhance the aesthetics of the parks while improving the practicality and attractiveness of the seats, so as to create a more pleasant leisure environment for the public. This study provides landscape architects with an objective basis for seating design by thoroughly exploring the influence of green visibility on park seating design. At the same time, this study also provides a useful reference for the improvement of urban ecological environment and the realisation of the beautiful vision of harmonious coexistence between human and nature.Understanding how green visibility influences public seating preferences can help city planners and designers optimize urban open spaces for better psychological comfort and social engagement.In the future, we will continue to pay attention to the relationship between green visibility and the quality of public space, and explore more design strategies and methods based on green visibility optimisation.
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Segment 2 Theme Park(Lots 1, 2)

Number of green ratings	0-25	25-40	40-55	55-70	70-100	29	49	43	31	13	Number of seats	0-25	25-40	40-55	55-70	70-100	22	39	31	24	11	



Segment III Theme Park(Lot 3)

Number of green ratings	Level 1	Level 2	Level 3	Level 4	42	49	43	31	Number of seats	Level 1	Level 2	Level 3	Level 4	33	39	31	24	
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2 195584 | 123145 | 0.629627168 27 195584 81507 | 0416736543 | 41.67%
3 195584 | 138433 [ 0.707793071 [ 70.78% 28 195584 81507 | 0416736543 | 41.67%
4 195584 | 178457 [ 0.912431487 | 91.24% 29 195584 10579 [ 0.054089292 5.41%
5 195584 | 141928 [ 0.725662631 [ 72.57% 30 195584 | 106817 | 0.546143856 | 54.61%
6 195584 | 132532 [ 0.677621891 31 195584 | 119146 | 0.60918071
7 195584 | 105904 | 0.541475785 32 195584 44376 | 0.226889725 | 22.6%
8 195584 | 130330 [ 0.666363302 33 195584 85626 | 0437796548 | 43.78%
9 195584 [ 132532 | 0.677621891 34 195584 96314 | 0.492443145 | 49.24%
10 195584 | 105737 | 0.540621932 35 195584 45623 | 0.233265502 | 23.33%
11 195584 | 130319 [ 0.66630706 36 195584 51709 [ 0.264382567 | 26.44%
12 195584 | 116037 [ 0.593284727 37 195584 99194 | 0.507168276 | 50.72%
13 195584 | 116037 [ 0.593284727 38 195584 61882 | 0.316396024 | 31.64%
14 195584 | 149442 | 0.764080906 39 195584 61651 0.315214946 | 31.52%
15 195584 | 114846 [ 0.587195272 40 195584 68519 | 0.350330293 | 35.03%
16 195584 | 111885 [ 0.572055996 41 195584 | 119585 [ 0.61142527
17 195584 | 110895 | 0.566994233 42 195584 54338 | 0.277824362 | 27.78%
18 195584 | 116403 | 0.595156045 43 195584 50938 [ 0.260440527 | 26.04%
19 195584 | 135384 [ 0.692203861 44 195584 | 103805 | 0.530743824 | 53.07%
20 195584 | 172730 [ 0.883149951 45 195584 17849 [ 0.091260021 9.13%
21 195584 [ 106401 | 0.544016893 46 195584 95413 | 0.487836428 | 48.78%
22 195584 | 125942 | 0.643927929 47 195584 19066 | 0.097482412 9.75%
23 195584 89938 | 0.459843341 48 195584 | 122356 [ 0.625593096
24 195584 | 121331 [ 0.620352381 49 195584 91032 | 0465436846 | 46.54%
25 195584 30459 | 0.155733598 50 195584 21539 | 0.110126595 | 11.01%
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