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Abstract—The purpose of this work is to bring bodybuilding closer to our everyday lives. Most of the time, we might feel unmotivated to go to a gym, giving ourselves unreasonable excuses, such as, there is no gym near our homes, or that its open hours do not fit our busy schedule. This project makes a contribution in three ways: 1) by collecting data for gyms in the capital city of our country, we try to undermine the excuses, 2) once the excuses are eliminated, by visual representation on the map, and by interpolation of the ratings given to each gym, we try to recommend a gym to everyone in Skopje, 3) we analyze the spatial correlation of gym ratings with the variety of sport equipment offered in the sport stores near-by.
Keywords— gym; exercise; bodybuilding; sport equipment
I. Introduction

Exercise is a crucial element of the complete well-being of a healthy individual. The easiest way to introduce exercise to a person who does not have it as an everyday habit is through sports. In fact, this is the approach taken for small children – we motivate them to play football, basketball, handball, or any type of sport since it is a healthy habit. In medical research science, there is overwhelming evidence that if exercises are done in the right way, the individuals that exercise can have significant health benefits. Researchers in [1] done one such study that has found a linear relationship between the exercises and the health status of individuals, in the direction of further improvement of their health as they exercise more. Since this body of knowledge is well formed, government institutions in many world countries try to promote sport and sports activities as a healthy habit. Furthermore, they are also programs that seek to include citizens that are not much aware of the health benefits of exercise [2]. To increase awareness, there are projects to improve this situation, buy building sports centers for the area inhabitants, such as the study done in [3]. And most of these research studies are done in big cities areas since most of the world populations live in big cities. Reviews like [4, 5] can further improve the health geography [6] in that area.

One of the best types of exercise, once a person is old enough, is bodybuilding, since it focuses on each muscle individually. Although the common stereotype for someone invested in bodybuilding is a male, whose every muscle is visible, and who consumes steroids, this is entirely wrong. Bodybuilding centers are trendy for inhabitants of the big cities since they provide many affordable activities to relief from the stress in their lives.  Studies like [7], provided a comprehensive review of the development and utilization of the bodybuilding places. Since gyms are built in a building where people typically work or study, they are geographically related with population size, income power of consumers, store that offer a variety of food and shops that offer equipment related to sports activities.  One such study, done by [8], have linked the geographical distributions of sports goods centers and the physical exercises. Following studies like that, one can conclude that a significant spatial relationship which can give some essential answers not only for the business people to suggest them, where to open a new gym or sport goods centers but also for people that like to purchase sports equipment and exercise at home. 

To perform this type of analysis, we will use the ESRI ArcGIS software [9], specialized in analyzing and visualizing geo-referenced data. Geo-referenced data is the type of data stores the information regarding the location of the event that has occurred, as well as the information regarding the object of interest. The software contains several tools for data manipulation and visualization. The ArcGIS version 10.6 [9] used in our project, consists of several mechanisms. ArcMap is the most used tool since it provides a comprehensive toolbox of scripts and tools for data and map manipulation. Furthermore, various tools and scripts for processing geo-reference data are included in the ArcToolbox. Both tools are closely related to ArcCatalog, a tool that helps users for data management and administration of the geo-referenced data. Besides the 2D dimensional information that can be processed in this software, 3D data can be manipulated and process with ease. Furthermore, the software allows multi-platform analysis and visualization in one place. Taking all this into account, the user can use the multi-platform option, together with the list of tools available into to the software, and gain deep inside knowledge regarding the data, share recommendations and visualize the information on a geographical map to the decision makers. This is what makes GIS, one of the top choices of many researchers for spatial geo-referenced data analysis.

The project summary is organized as follows – Section II gives a description of the datasets used, as well as their sources, and visualized the data and provides interpolation of the target attributes. Section III gives the results and a discussion for them. Finally, Section IV concludes the project summary.
II. Materials and Methods
In this project, sport, in general, is combined with bodybuilding. The purpose is two-fold: i) to analyze the correlation between these two concepts in the capital city of my country; ii) to break the illusion, the wrong image of a bodybuilder, i.e. to encourage everyone, males and females, of every body type, to consider going to a gym. 

A. Data at hand

As an initial step, before visualizing or analyzing the data, is to collect it. The data sources we used were Google Maps and Facebook. For each gym on either platform, we collected the following attributes: Gym name (String), Latitude (Numeric), Longitude (Numeric), Street address (String), Phone number (String), Open hours for days in workweek days (Numeric), Number of ratings on Google Maps (Numeric), Average rating score on Google Maps (Numeric), Number of ratings on Facebook (Numeric), Average rating score on Facebook (Numeric), Total number of ratings (Numeric) and Total rating score (Numeric). The spatial features for the gyms – the latitude and the longitude were drawn from Web site GPS-Coordinates [10]. As an example, in Fig. 1, we show how the coordinates for the “Fitness & Bodybuilding Club Atleta” were received. 
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Fig. 1. Example of collecting latitude and longitude attributes for one gym

The information about the contact phone number, street address and open hours, were sometimes missing in one of the source platforms, however, at least one of Google Maps or Facebook had this information for every gym. Hence, there are no missing values in the dataset. 
The rating scores and counts of both sources are straightforward. On the other hand, the method for combining them is intuitive, but not obvious. The final number of ratings is computed as a sum of the numbers from the two sources, while the final rating score is computed as weighted arithmetic means of the elementary rating scores, with the weights being their count. Mathematically, let ng, rg denote the review count and score respectively acquired from Google Maps, and let nf and rf be the analogous attributes from Facebook. Then, the total rating count nt is calculated as
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(1)

Once the value of nt is known, total rating score rt for each gym is
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The dataset for the sports equipment in Skopje was collected by [11] and taken into this project into their entirety.

B. Visualisation of the data
The visualization was done over the map of my country, posted on the Moodle course, as well as on the web site of Geofabrik [12], where it can be downloaded by anyone, for free. A screenshot preview of it is shown in Fig. 2. 
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Fig. 2.  Screenshot preview of the base map
Once the map is loaded in ArcMap, visualization of the gyms can follow. This is fulfilled by the Add XY Data option found in the Add Data action of the File dropdown menu. Here, a folder connection is set up, and the “Teretani-Skopje” sheet of the “Teretani_Skopje.xls” file is read.

For loading and displaying the points on the map, the x and y coordinates of the dataset must be specified. Since our dataset contains column names “Longitude” and “Latitude”, by default ArcGIS recognizes that they are the desired x and y coordinates, respectively.

Fig. 3. [image: image10.png]Display Expression

Expression
Eelds
Double-click to add a field into the expression ‘Show Type -/

)
Object D
Name
Latitude
Longitude
Street
Phone

Append ‘Show Values... isplay coded value description

Expression

Write a function named FindLabel for the selected parser.
Add fields as parameters to the function.

Function FindLabel ( [Name], [Rating fin] )
FindLabel = "Teperanara " + [Name] +" ua pejrunr * + [Rating_fin]
End Function




The resultant map, once the gyms are loaded

It is important to note that data must be imported in the same coordinate system as the base map. Throughout the project, we use the WGS 1984 Geographic Coordinate System. The result of importing data is illustrated in Fig. 3.

Optionally, one can load the data by importing the shapefile we exported. This can be done by choosing Add Data, instead of Add XY Data.

As seen in Fig. 3, the gyms are represented by simple dots on the map. For improving the visual impression, we changed the default symbol to a more appropriate and descriptive image. This is done in the Symbol Property Editor of the Symbology tab in the Layer Properties. Fig. 4 illustrates this change.
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Fig. 4. The map with the improved symbology
For a further display enhancement, we set the display expression in the Display tab of Layer Properties, using the default VBScript parser. The used expression, as well as the final appearance of Display Expression window, are shown in Fig. 5. This enabled a more detailed description for each gym, whenever it hovers with the mouse.

Fig. 5. [image: image11.jpg]


Display Expression windows
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Fig. 6. Visualisation of both datasets
All the steps above were repeated for the sports store’s dataset. The combined final visualization for both datasets is given in Fig. 6.

C. Interpolation of the data
Since the idea of this project is to interpolate the ratings for the gyms in the capital, Skopje, a previous mandatory step is to find which exact area belongs to it. We achieve that using the shapefile gis.osm_places_a_free_1.shp, which can be downloaded from Geofabrik [12]. First, it is imported, similarly as the point data was, using the Add Data. From it, I select only the Skopje region, using the Definition Query of the Layer Properties. ArcMap offers a Query Builder as help in writing the query, however, it can be also written directly as a command – “name” LIKE ‘Скопје’. Fig. 7 and Fig. 8 shows the effect of the query. I also export this as a shapefile.

Fig. 7. The effect of querying the Skopje region (a) before the query is applied
Fig. 8. The effect of querying the Skopje region (a) after the query is applied
Once the Skopje region is selected, it should be set as the boundary for the interpolation. Therefore, it is the value set for the Processing Extent and Raster Analysis. Finally, using the Spatial Analyst Tool in the ArcToolbox, the Interpolation option is selected. The interpolation process is one of the many ways to create a continuous surface of prediction values from the input data since the measuring process and visiting each location sometimes can be location accessibility problem or financially costly. Therefore, we have gathered data for the gym’s rating from disperse locations and use interpolation to get prediction values for near neighboring locations in a closed geographical region (In our case, the administrative boundaries of the city of Skopje). For this purpose, we have selected the inverse distance weighted (IDW) technique, presented in [13], in which output value for a cell is calculated. We must be aware that IDW output results are sensitive to clustering and the presence of outliers, also this interpolation method assumes that sampled object that represents some phenomena is driven by local variations. Another important aspect of the IDW is that this method uses weighted distance average and the average cannot be greater than the highest or less than the lowest input. This is the reason that we cannot create edges or basins if the extreme values have not already been sampled [13]. In the IDW window inside of the ArcGIS software, the Teretani-Skopje is selected as an input layer and the final ratings as target Z value. Similarly, as for all the previous steps, interpolation is also done for the sport stores data. The target value for this task is the number of equipment types offered. 
III. Results and Discussion

The results are displayed in Fig. 9 and Fig. 10. In it, the blue color indicates well-rated gyms, and the green ones – badly. Analogously, the blue color is utilized for showing a large spectrum of equipment choices, and the green (or yellow in the extreme cases) – a small one.

Fig. 9. Result of interpolation of gyms’ rating
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Fig. 10. Result of interpolation of the number of equipment types offered
Comparing the two maps, one can notice vertical strip passing through Karposh and Shuto Orizari of not so good gyms that overlap with a vertical strip of a low number of equipment options. Furthermore, it is interesting to note that there exist darker circles in Karposh 4 and Vlae in both interpolations, as well as in the area of Kisela Voda and Lisiche.

IV. Conclusion
For the purposes of this project, data for all gyms in Skopje was collected, including their exact location (expressed in coordinates, as well as address), their contact information, their open hours, and their ratings. They were pleasantly visualized, using a special symbol. The analogous visualization was done of the sports stores of our capital city.

These data were used in interpolation of gym ratings and diversity of equipment in sports stores. The results may not be statistically significant due to the small number of gyms and sports stores present in Skopje; however, the findings are intriguing – both interpolations generally overlap.
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