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Conclusions 
An analysis of the literature and existing algorithms was carried out in order to highlight 

modern approaches to the construction of systems for forecasting based on time series. The next 
stage was the improvement of the data collection and processing process, on which an own dataset 
was created, storage in the database was configured, and an interface was developed for convenient 
data manipulation. To assess the quality of the algorithm, the values of the metrics were calculated 
and a graphical representation of the importance of the parameters for this model was constructed.

References
[1] The impact of air pollution on human health ,Institute of Public Health named after OHM. 

Marzeeva National Academy of Medical Sciences of Ukraine, 18.05.2020. [Online]. Available:
http://amnu.gov.ua/vplyv-zabrudnennya-atmosfernogo-povitrya-na-zdorov-ya-lyudyny/ [Accessed: 
October 10, 2022].

[2] -
World Health Organization [Online]. Available:https://www.euro.who.int 
/__data/assets/pdf_file/0005/397787/Air-Pollution-and-NCDs.pdf [Accessed: October 10, 2022].

[3] A. Zeka

environmental medicine, 2005, pp.718 725.
[4] I. Kloog, B. Ridgway, P. Koutr -term 

Mass., 2013, pp. 555.

UDC 004.021

REALIZATION AND COMPARISON OF PATHFINDING ALGORITHMS

Chabanenko M.I. (chabanenko@knu.ua)
Taras Shevchenko National University of Kyiv, Ukraine

In modern day society fields of Artificial Intelligence (AI) and robotics are rapidly growing. 
One of the most basic elements of them is pathfinding, which enables an agent to calculate a path 
from a starting point to a target around any number of obstacles.

This work analyzes several pathfinding algorithms and answers if one is the best or if different 
algorithms are better suited for specific environments and goals. Six algorithms are reviewed: A*, 
WA*, DWA*, IDA*, JPS, LPA*.

Introduction
The system aims to give visual representation and thus understanding of pathfinding 

parameters for both algorithms and map representation to show influence from changes in 

Current project represents several static algorithms and one dynamic to show the possibilities 
and work yet to be done.

-first 
search due to their simplicity. Also, multi-agent (several target goas) problem will not be included 
in program.

At the end of this research, we will define what is the best algorithm amongst reviewed. 
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Algorithm 
A* A Star

The main idea of the algorithm is to combine two distance estimation functions into one:
f(n)=g(n)+h(n)

, where g(n) is the length of the path from the origin to node n, and h(n) is the heuristic 
(approximate) length of the shortest path from node n to the final destination. Then f(n) is the 
estimated cost of the cheapest solution through n. In order to find the optimal (shortest) solution, it 
is logical to first consider the nodes with the smallest value of f(n). For this, the nodes are added to 
the priority queue, which is sorted by the value of f(n).

WA* Weighted A*
As A* combined Dijkstra's Algorithm and greedy "best-first" search, Weighted A* combines 

them, but introduces some priority, a gradient. The weight w is required for the transition between 
these two algorithms: when w=0, we actually get Dijkstra's Algorithm (slow, but optimal), and 

ble w 
greater than 1 increases the search speed, but decrease the optimality of the result. This is achieved 
by changing the function f(n).

DWA* Dynamic Weighted A*
There is a modification called DWA*, in which, instead of a constant, another function w(n)

corresponds to the weight:
f(n)=g(n)+w(n)*h(n)

In the 2021 study [1] a formula for w(n) was developed and it was called pwXU. It reduces the 
weight, the closer to the result:

IDA* Iterative Deepening A*
In IDA*, each iteration is a depth-first search, but it is modified to use f as a constraint rather 

than g. At the beginning, the limit is equal to f(start), but with each iteration, the new threshold 
becomes the one that exceeded the previous one by the smallest value.

JPS Jump Point Search
A* expands its search very simply: by adding the nearest neighbors of a node to the list for 

further analysis. In large empty spaces, this led to some inefficiencies. Why analyze the 
intermediate nodes of the graph, if you can make a single edge that leads to the desired node?

First introduced in 2011 [2] Jump Point Search makes searching on a rectangular grid more 
efficient. Based on some assumptions about the neighbors of the node, the algorithm reduces the 
graph. As a result, instead of steps per cell on the map, as in normal A*, JPS makes jumps in 
straight lines.

LPA* Lifelong Planning A*
LPA* is called so because it reuses data from previous searches. This is an incremental 

version of A* that works in real time. It is much more efficient than several consecutive A*, 
because it reuses those parts of the previous search that are identical to the new one.

Comparison
Table 1 Results when using Euclidean distance

WA*
(w=1.2)

DWA* 
(w=1.2) IDA* JPS

Nodes visited 3076 934 699 1675
Path cost 170,16652 170,75231 170,16652 170,16652

Time effort (ms) 25,3122 5,6243 2,9156 5000 9,0739

Table 2 Results when using Manhattan distance
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WA* DWA* IDA* JPS
Nodes visited 249 242 225 142
Path cost 170,75231 182,79394 174,99495 171,3381
Time effort (ms) 1,6339 1,6399 1,4027 5000 0,6142

Table 3 Results when using Chebyshev distance
WA* DWA* IDA* JPS

Nodes visited 3459 2520 1663 1842
Path cost 170,16652 170,50967 170,99495 170,16652
Time effort (ms) 23,6961 14,2958 8,9526 5000 7,3123

Table 4 Results when using octile distance
WA* DWA* IDA* JPS

Nodes visited 2295 781 768 1298
Path cost 170,16652 170,75231 170,16652 170,16652

Time effort (ms) 19,3108 4,2342 3,8736 5000 7,1954

A* considers the most nodes, but is always optimal.
Weighted modifications consider far fewer nodes and are also faster, but not always optimal.
Iterative Deepening A* exceeded the 5 second limit and was terminated prematurely.
JPS is also optimal, like A*, but faster and visits fewer nodes.

Illustative examples and testing
There is a heuristic evaluation function that uses the Manhattan distance. According to this 

metric, the distance between two points is equal to the sum of the moduli of their coordinate 
differences. That is, moving to a neighbor at a right-angle costs one step, and to a neighbor on a 
diagonal - 2 steps, like a rook on a chessboard. Therefore, on a map where diagonal movement is 
allowed, the Manhattan distance will not be an acceptable heuristic, the one that does not 
overestimate. Figure 1 shows such case and Figure 2 shows the correct solution to this problem.

Conclusions 

Figure 1 Figure 2
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In this work, pathfinding algorithms with heuristics were described and analyzed in order to 
compare their effectiveness.

Firstly, heuristic distance estimation functions were compared: A* worked with each of the 
four heuristics on the same map, and according to the number of analyzed cells, it was found that 
the best heuristic is the octile one. This is explained by the fact that the octile distance is the most 
logical in our case, because moving to the nearest neighbor in a straight line after it is worth 1, and 
diagonally -

Then all algorithms were compared with all possible heuristics and it was determined that the 
best of them is JPS, because even in the worst case it will perform like A*.
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