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Abstract. One important data needed in handling the Covid-19 pandemic is human mobility data. Based on mobility data provided by Google, analysis can be done as a basis for decision making. This research produces several visualization methods that provide insight to decision makers. Visualization is done using Python Programming
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1. Introduction 
The Covid19 pandemic influences the behavior of the people. One behavior that changes is mobility. Society tends to reduce mobility. Changes in behavior affect economic conditions in an area. The government needs a guide to understand the change in mobility. The knowledge gained can be a reference in making accurate and right decisions. These decisions are taken to mitigate the risks and impacts felt by the community.

Google mobility report releases mobility data. The data records changes in people's behavior, especially mobility during the Covid pandemic19. The data provided by Google includes data per province in Indonesia for each date since February. The data does not specifically display mobility figures. The data shown is a mobility value relative to the baseline. The data needs to be interpreted correctly and quickly. One of the tools that can be used is visualization using data processing software that automatically visualizes data according to user needs. It is hoped that with this data, it will provide quick insight to decision makers so that they can make.

Some researchers study visualizations based on data from Google [1] [2] [3].. The visualization was done outside the interests of handling the Covid-19 pandemic. Other research examines the importance of studies on human mobility for handling Covid-19 [4]  [5]  [6] [7]. Meanwhile research on visualization using Python Programming also continues to grow [8] [9]. [10]. However, no specific study has yet been found that focuses on methods of visualization and analysis of human mobility in the midst of the Covid-19 pandemic. So this research is intended to contribute to the theme.

2. Method
The data used is COVID-19 Community Mobility Report. The data is in the form of a table that contains mobility data for each country. Some countries are also equipped with data for each region and sub-region. The data displayed includes certain dates that are quite complete. Some dates are not available. Google makes statements about when data can be included and when data cannot be listed.
The following table shows the locations where the mobility data are listed. The definition is obtained from Google:
Table 1 Definition of Data
	Classification
	Definition

	Retail and recreation
	restaurants, cafes, shopping centers, theme parks, museums, libraries, and movie theaters.


	Grocery and pharmacy
	grocery markets, food warehouses, farmers markets, specialty food shops, drug stores, and pharmacies

	Parks
	national parks, public beaches, marinas, dog parks, plazas, and public gardens


	Transit stations
	Mobility trends for places like public transport hubs such as subway, bus, and train stations


	Workplaces
	Mobility trends for places of work

	Residential
	Mobility trends for places of residence.



Processing data using python programing. The packages used mainly are Panda and Seaborn. In the initial stage, data preparation is carried out. The initial data has the CSV (Comma Separated Value) format. First, the process of importing data becomes a form of Dataframe. From the dataframe then selected so that a subset of data frames is made specifically for the State of Indonesia. Indonesian dataframes are then processed using a number of basic descriptive statistical techniques and visualized using the available tools.
3. Result and Discussion
Indonesian dataframes are called dfina. The dataframe is then analyzed initially using the dfina.describe () feature. The data needs to be transposed first in order to get a summary for each column in the mobility area
rangkuman=dfina.describe().transpose()
Table 2 Data Summary
	
	count
	mean
	std
	min
	25%
	50%
	75%
	max

	Retail and recreation
	2660
	-20.63759
	19.28114513
	-89
	-37
	-24
	-1
	22

	Grocery and pharmacy
	2660
	-10.51015
	12.82633042
	-92
	-20
	-9
	0
	27

	Parks
	2660
	-18.99436
	19.04827417
	-78
	-32
	-18
	-4
	53

	Transit stations
	2637
	-27.95601
	26.07918735
	-95
	-51
	-32
	-2
	55

	Workplaces
	2660
	-13.98609
	18.05535016
	-89
	-29
	-13
	4
	24

	Residential
	2660
	8.2229323
	6.962446981
	-2
	1
	10
	14
	37



It can be seen in table 2 that residential has the largest increase with an average of 8.22 and a standard deviation of 6.96. While the lowest mobility is in Transit Stations which is at -27.9% compared to the baseline

The next step is to analyze the correlation between mobility data. Correlation is done using the features on the panda package namely .corr (), round (1). Then the visualization is done using a feature in the seaborn package, namely sns.heatmap (). Correlation analysis is performed on World and Indonesian data.

correlation_matrix = dfina.corr().round(1)
sns.heatmap(data=correlation_matrix, annot=True)
correlation_matrix = df1.corr().round(1) 
sns.heatmap(data=correlation_matrix, annot=True)
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Figure 1 Correlation Between Variable of Mobility (World and Indonesia)
It can be seen that the correlation of residential value is negative with other mobility both in Indonesia or the world. What is quite different is the correlation between residential and parks. The correlation between the two variables for Indonesia is more negative than the world.

The next step is to conduct a comparative analysis of mobility for all regions in Indonesia for each mobility variable. The visualizer uses the features of the panda package; pd.pivot_table (). Visualization uses the sns.heatmap () feature.

heatmap1_data = pd.pivot_table(dfina, values='retail_and_recreation_percent_change_from_baseline', index=['sub_region_1'], columns='date')
sns_plot=sns.heatmap(heatmap1_data, cmap="Blues")
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	Figure 2 Retail and recreation percent change from baseline
	Figure 3 Grocery and pharmacy percent change from baseline
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	Figure 4 Parks percent change from baseline
	Figure 5 Transit Station percent change from baseline
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	Figure 6 Workplace percent change from baseline
	Figure 7 Residential percent change from baseline


Each picture contains a trend of changes in community mobility for each date for each region in Indonesia. Bright colors indicate small numbers. While the dark colors indicate large numbers. For residential heatmaps in all provinces are dark. This shows the occurrence of higher mobility in the house. Whereas for other heatmaps change to bright colors. This shows a reduction in mobility for other regions. And that happened fairly evenly in each province. It needs to be further analyzed how the application of lockdown and its effect on mobility.
Then the correlation calculation can be done more specifically for certain variables. Visualization of the correlation between two variables can use snslmpot ()
sns.lmplot('workplaces_percent_change_from_baseline', 'residential_percent_change_from_baseline', data=dfina, fit_reg=False)
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	Figure 8 Positive Correlation
	Figure 9 Negative Correlation


For two indicators that have a positive correlation, the gradient formed has a positive value. When one indicator increases in value, the other indicator will increase. As for the two indicators that have a negative correlation, it will give a negative gradient value. When one indicator increases in value, the other indicator will decrease.
[image: ]
Figure 10 Trend of Mobility for Jakarta Region
In addition to analysis on a national scale, analysis and visualization on a regional scale can also be carried out. As an example in Figure 10, there is a change in the mobility of Jakartans from mid-February to the end of April. It can be seen that since the beginning of mid-March there has been a change in the mobility behavior of the people. This continued until the end of April. An analysis of the application of lockdown to this mobility can also be carried out.
4. Conclusion
Analysis and visualization can be done using Python programming. This was done with the help of the Panda and Seaborn libraries. Several programming lines have been obtained which can later be used to analyze and visualize the same or different data. By analyzing and visualizing it is gained new knowledge and insight in understanding conditions and problems. Knowledge and insight are difficult to obtain if you only see rows of numbers in the data table.

Some development of this research can be done. One of them is to test the correlation of mobility variables with other variables. Can also be compared between several mobility variables between several regions. In addition, evaluation research can also be conducted on a policy that is applied to an area based on changes in mobility that occur.
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