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Abstract: Hazard of covid 19 is increasing by day-by-day. Many organizations have tried to address this issue in this own way.
More than 20,000 articles about covid-19 has been published.”! Some have tried to track the covid-19 patients while some
systems tried to keep a track of occurrences of patients. While travelling in public the next person standing to you, Or the next
person standing to you might be infected. Masks and other measures can be used to avoid the spread but as long as we are in the
vicinity of other patients the chances of getting infected are very high. There arises the need of a System which will decide an
alternative route to the destination, based on the chances of the getting infected by covid-19. The mobile application will generate
all the possible routes to the destination and then calculate the density of covid-19 patients across each of them and then it will
decide the best route to the destination.

L. INTRODUCTION
In today’s world the amount of transport is drastically increased. Even if pandemic is forcing everyone to stay at home, people are
ordering food and groceries at home.
This puts people who deliver these goods in a grave danger of getting infected by covid-19. There arises the need of a safer
transportation system.
Due to covid-19, The way people transport have drastically changed.®
The idea is to collect data from the user such as its status: whether he/she has been affected by any pandemic disease and also
her/his location. Then using this data to optimize the transportation in such a way that it will minimize the covid-19 infection
chances.

1. PROPOSED METHODOLOGY
A. Obstacle Avoidance using A* algorithm
This method requires preexisting knowledge of obstacles. In this case, these obstacles are clusters of patients. To form these
clusters, we need the information of locations of patients which can be gathered using an android application. Then, clusters of these
patients can be formed using DB-scan algorithm.
The DB-scan algorithm works in the following way:

There are two main parameters to consider:

1) radius(r): the minimum distance of other points from the current point, in order to consider them.

2) min. Number of neighbors required to consider a core point(n): if a point has this number of neighbors, then it will be
considered a core point.

The algorithm starts by picking any random core point. Then if the neighbors of this point are also core points, then they are added
to the cluster. This step is carried out for every core point. After that, the non-core points which are at-most ‘r’ distance away from
any of the core points, are also added to the cluster.( C. Nagesh ,2020)

After formation of these clusters, The A* algorithm will be used to find a way around these clusters. Starting point and ending point
for the A* algorithm will be same as the given starting point and ending point. After the output is received from A* algorithm, it
needs to be fitted along the existing paths in the real world.(S. Nedkov and S. Zlatanova,2011)

Thus, computation overhead of this method is very large, but still, it’s very efficient for the regions where size of clusters of patients
are noticeable.
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B. Calculating Density of Patients Across the Path and Selecting the Path with the Minimum Density

1) Storing Location Based Data: Hilbert’s curve is used to map 2-d space to 1-d line in order to optimize search queries."®!

2) Google Directions api: This api generates every possible path to the destination. For each of these paths the density of patients
can be calculated. Then the path which has the minimum density will be considered as the best path.

3) Calculating Density for a Single Path

a) When a user is registered, his location and status will be stored in database. Location is stored in the form of longitude and
latitude.

b) The *x’ number of points will be selected on the route.

c) ‘X’ will depend on the displacement between two points.

d) For each of these points, the users which lie in 100-meter radius will be counted.

e) Then the sum of count for each point is divided to get the average density.

f)  This new average will be our final density factor for a given route.

4) Selection of factor ‘x’: This factor will depend on the continuity of the distribution of patients in that region.
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V. CONCLUSION
The safer transportation system can be built using one of the two proposed methodologies.
The first method is more suited for areas which have well-defined and sufficiently large clusters of patients
The second methos is more suited for areas where clusters are not well defined and not very large.
The first method also has higher computational overhead than the second method, thus it is only useful if the clusters are static and
not dynamic.
The second method uses an api which tells users the number of patients in the 100-meter radius of a particular point. This api can
also be used by other applications.
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