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Abstract 

  Dijkstra's algorithm is one of the algorithms that can be used 

in the shortest path determination process. Therefore, this research 

aims to create a simulation to implement how Dijkstra’s Algorithm 

(DA) was used to find the Shortest Path (STP) to travel through any 

vertex or node by distance vertex and previews vertex and executed 

or calculated the minimum cost of each edge. The simulation was 

created based on the shortest route between the source node and the 

distance node. We have designed the model of pathfinding based on 

the real location of each city in the northern part of Laos which the 

cost of each edge is also based on the actual traffic situation and the 

experiments show that using Dijkstra's algorithm correctly finds the 

shortest path from the source node to the destination node. 

Keywords: Dijkstra’s Algorithm (DA), Pathfinding, Minimum Spanning 

Tree (MST), Prim’s Algorithm (PA), Vertex.

 

1. Introduction 

Nowadays, research on graph theory is 

getting a wide range of attention with the 

development of computer and information 

technology. Therefore, many various numbers 

of graph structures and algorithms have been 

proposed (Sadig, 2019). Dijkstra’s STP 

algorithm has activities such as graphs are used 

to model connections between objects, people, 

or entities. There are two main elements: nodes 

and edges. Nodes represent objects and edges 

represent the connections between these objects 

(Amgad et al, 2017). The DA finds the shortest 

path between a given node which is called the 

"source node", and all other nodes in a graph. 

The DA uses the weights of the edges to find 

the path that minimizes the total distance 

(weight) between the source node and all other 

nodes (Wenzheng et al, 2019). Dijkstra STP 

Algorithm using Prim’s algorithm (PA) always 

starts with a single node and it moves through 

several adjacent nodes, in order to explore all of 

the connected edges along the way: 

- Choose any initial node in the graph G to a 

node and let 𝑇 = {𝑢}  

- Select the connecting route 𝑒 = 𝑥𝑦with the 

smallest distance 𝑥 ∈ 𝑇 and 𝑦 ∈ 𝐺 − 𝑇 then 

replace 𝑇 ∪ {y} 

- If |𝑇| = |𝑉(𝐺)| − 1 the procedure ends, if 

not equal, repeat step 2 until equal. 

 PA method: A minimum spanning tree 

(MST) is a subset of the edges of a weighted, 

connected graph that connects all with the 

minimum possible total edge weight (Suvajit et 

al, 2014). In other words, it is a tree that spans 

all the vertices of the original graph and the 

smallest total weight among all possible 

spanning trees (Sheikh et al, 2019). There are 

different algorithms to find the minimum 

spanning tree of a given graph, but one of the 

most common ones is PA: Initialize a tree with 

a single vertex, chosen arbitrarily from the 

graph (Ayegba et al, 2020). Thus, the method to 

find the MST of the graph (Eneh et al, 2017), 

according to Fig 1 which we start by selecting 

an arbitrary vertex, let's say vertex A. Node A 

was added in to their tree and mark it as visited. 

Then, examine all the edges that connect A to 

mailto:kk_koun@hotmail.com


Kounlaxay et al. (2024). Souphanouvong University Journal of Multidisciplinary Research and 

Development, ISSN 2521-0653. Volume 10. Issue 1. Jan – Mar 2024. Page 20 – 27 

  19  

other vertices, and it chooses the one with the 

smallest weight, which is the edge from A to B 

with weight 2. The edge was added and vertex 

B to their tree, and mark B as visited. It repeats 

the process by examining all the edges that 

connect the vertices in the tree to the vertices 

not yet in the tree, and choosing the one with 

the smallest weight. In this case, it is the edge 

from B to C with weight 6. It was added and 

vertex C to their tree, and mark C as visited. It 

continues the process until all vertices are in the 

tree. The MST has a total weight of 38, which is 

the smallest possible weight among all spanning 

trees of this graph. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PA method using graph 

PA method was calculated as: 

1) Choose the starting point, node A is the shortest distance to node B is  

2) Continue to find the shortest path to node H is  

    Continue to find the shortest path to node C is T = {AB, BH} 

    Continue to find the shortest path to node D is T = {AB, BH, HC}  

    Continue to find the shortest path to node E is T = {AB, BH, HC, CD} 

    Continue to find the shortest path to node F is T = {AB, BH, HC, CD, DE} 

    Continue to find the shortest path to node G is T = {AB, BH, HC, CD, DE, EF} 

    Continue to find the shortest path to node K is T = {AB, BH, HC, CD, DE, EF, FG} 

    Continue to find the shortest path to node I is T = {AB, BH, HC, CD, DE, EF, FG, GK} 

3) That mean                                    equal to number of nodes in step two above 

The formula of PA to find the shortest path by distance vertex is:  

       T = {AB, BH, HC, CD, DE, EF, FG, GK, KI}

 

 

 

 

 

 Therefore, this research aims to design the 

model or graph of pathfinding based on the real 

location of each city in the northern part of Laos 

which the cost of each edge is also based on the 

actual traffic map, and create the simulation for 

DA finds the shortest path between a given node 

as source node and all other nodes in a graph by 

executed or calculated the minimum cost of 

each edge. 

2. Material and Method 

2.1  Material 

 This research material is the model of 
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pathfinding based on the real location of each 

city in the northern part of Laos as the map in 

Fig 2. which the cost of each edge is also based 

on the real traffic situation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Traffic map of northern part of Laos 

 The experimental environment for this 

research is an Intel (R) Core (TM) i5-8400T 

CPU @ 1.70 GHz, 16 GB RAM, and Windows 

10 (version 2019) Personal (64 bit) of the Java 

development Kit (JDK) and Apache NetBeans 

IDE 14 to design graphical user interface (GUI) 

for interaction between user and applications.  

2.2  Method 

 The shortest path problem is an approach 

to finding the shortest and fastest path or route 

from a starting point to an ending point 

(Sathyapriya et al, 2020). Therefore, we have 

designed a traffic map based on real location of 

northern part of Laos which consist of 11 

provinces as each node and traveling should use 

to travel to each nearest city by minimum cost 

or distance vertex. This simulation was used DA 

which using PA and MST to find the shortest 

path for this experiment. This simulation was 

used Java program to simulate the Dijkstra STP 

finding, as shown in Fig. 3. 

 

 

 

 

 

 

 

 

 

Figure 3. System Overviews

Firstly, we draw vertex, node and edge of each point and indicate start node from number 0 

for each province abbreviation, as shown in Fig 4. 
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Figure 4. Traffic Sketch Map 

 Given a set of locations and possible roads 

to be built between pairs of cities with the 

associated distances, we need to determine the 

minimum distance road traffic connecting all 

the locations. We created a table of distances 

between each province in which distances from 

each province are in kilometers, as shown in 

Table 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Distance between each provinces

 We use distance of each province from 

Table 1. to designed a diagram of vertex, node 

and edge for DA, as shown in Fi 5. Given a 

traffic and a starting node 0:PL, we want to 

determine the shortest path to all the other nodes 

in the traffic connecting or to a specified 

destination node. 
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Figure 5. Diagram of vertex/node and edge 

 MST helps to find a subset of the edges of 

a connected, edge-weighted undirected graph 

that connects all the nodes, without any cycles 

and with the minimum possible total edge 

weight. Thus, we created MST (Adjacency 

Matrix), as shown in Table 2.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. MST

 The DA is a greedy algorithm was used to 

finds the shortest path between a given node 

(which is called the "source node") and all other 

nodes in a graph (Chris et el, 2018). This 

algorithm uses the weights of the edges to find 

the path that minimizes the total distance 

(weight) between the source node and all other 

nodes (Shariff et al, 2020). The activity of 

Dijkstra’s STP algorithm using PA always starts 

with a single node and it moves through several 

adjacent nodes, in order to explore all of the 

connected edges along the way as Fig 6. which 

DA find the shortest path from vertex 0:PL to 

every other vertex. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Dijkstra’s Algorithm 

 

 

Let distance of start vertex from start vertex = 0 

Let distance of all other vertices from start = ∞ (infinity) 

WHILE vertices remain unvisited 

              Visit unvisited vertex with smallest know distance from start vertex (call this “current    

              vertex”) 

              FOR each unvisited neighbor of the current vertex 

      Calculate the distance from start vertex 

      If the calculated distance of this vertex is less than the know distance 

                Update shortest distance to this vertex 

                Update the previous vertex with the current vertex 

      end if  

               NEXT unvisited neighbor 

               Add the current vertex 0 the list of visited vertices 

END WHILE 
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2.3  Experiment and Result 

 In this section, experiment and result as shown in Fig. 8 where (a) DA simulation form was 

created by Java program. (b) Find the shortest path from vertex or node 0:PL to every 10:BX 

vertex. (c) shows shortest path from vertex 0:PL to every vertex in console mode. 
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Figure 6. Results
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4. Discussion  

 The result obtained for this project is 

based on the specifications given such as 

creating 11 nodes from source to destination in 

order to travel through each node by using DA, 

PA and MST. After designing the algorithms 

and simulation as user interface by using DA, 

short distance is calculated between two nodes 

and the shortest distance is return as index value 

as consistent with Fadhil et al. (2020) reviewed 

and validated that the  source  routing protocols 

have a longer delay because their route 

discovery takes more time as every intermediate 

node tries to extract information before 

forwarding the reply at the same time same 

thing happens when a  data packet is forwarded 

hop by hop. The limitations of DA like falling 

into an infinite loop or negative weight can be 

overcome by improvement as consistent with 

Niranjane et al. (2020) reviewed and validated 

that DA was inspired by other algorithm of 

optimality and so technically it should be 

viewed as a dynamic programming successive 

approximation procedure. Therefore, DA can be 

applied to solve dynamic programming problem 

with modification to some extent. Search 

problems can be classified by the amount of 

information that is available to the search 

process as consistent with Wint et al, (2019) 

reviewed that Shortest Path Algorithm is an 

important problem in graph theory and has 

applications in communications, transportation, 

and electronics problems. In graph theory, used 

many algorithm that solve the shortest path 

algorithms. According to Wayahdi et al. (2021) 

who reviewed that DA is a greedy algorithm can 

be a solution in determining the shortest path in 

a path or graph with different results. The 

Greedy algorithm is fast in finding solutions but 

tends not to find the optimal solution. The DA 

not only determines the shortest path between 

the start and end points, but it also determines 

the shortest paths from the starting point to the 

other points on a map as consistent with 

Nurhasanah et al. (2021) demonstrated that 

factors that must be taken into account in 

finding the shortest path are road conditions, the 

length of the path to be traversed, the volume of 

vehicles, the presence of markets, schools, or 

other public spaces, and traffic lights. For real 

conditions, the application of DA must be 

accompanied by other algorithms so that what is 

measured can be even more complex. 

5. Conclusion 

 In this paper, we have implemented DA 

which uses PA and MST to find the STP to 

travel through any vertex or node by distance 

vertex and previews vertex and executed or 

calculated the minimum cost of each edge. This 

simulation used Java programming and Java Net 

Bean IDE 14 to simulate the Dijkstra STP 

finding and the experiments show that using the 

DA correctly finds the STP from the source 

node to the destination node. However, for real 

conditions of DA must be accompanied by other 

algorithms so that what is measured can be even 

more complex. For further research, we will 

extend the research objects such as use the DA 

to find the STP in a big city by using the more 

complex Google Map traffic simulator. 
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